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ABSTRACT

Purpose: This study aimed to determine the efficacy of an exergame rehabilitation program on pain, anxiety or
depression, and fatigue in oncology patients undergoing abdominal surgery.

Methods: The randomized controlled trial evaluated the efficacy of exergame rehabilitation on Pain, Anxiety,
Depression, and Fatigue in oncology patients undergoing abdominal surgery. Patients were recruited from
October 2022-March 2023 and were randomly assigned to the intervention group (postoperative traditional
rehabilitation plus an exergame rehabilitation program) or control group (postoperative traditional rehabilita-
tion). Data were collected at three different times: on admission, in the first 48 h, and on the 7th day after
surgery.

Primary outcomes were evaluated and monitored with different validated instruments: numeric rating scale
(NRS) for pain, Hospital Anxiety and Depression Scale (HADS) to assess the level of anxiety and depression, and
the Fatigue Assessment Scale (FAS) to assess physical and psychological fatigue. The length of stay and program
completion were secondary outcomes.

Resuits: A total of 128 postoperative patients were recruited. Of these, 58 patients were excluded from the study
due to clinical complications related to the surgical procedure (n = 53) or healthcare staff-related reasons (n =
5). Both the control and intervention groups were the same size (n = 35). Lower pain scores were observed on the
7th postoperative day in the group subject to the “exergame rehabilitation program” (p = 0.006). No statistically
significant differences were observed for anxiety and depression between the 2 groups. Regarding fatigue, sta-
tistically significant differences were observed on admission (p = 0.03), which disappeared 48 h after surgery (p
= 0.143). Differences between the groups were observed again on the 7th day after surgery (p = 0.005).
Conclusions: The intervention using exergames was effective in reducing the postoperative pain of the patient
undergoing major abdominal surgery and in restoring the levels of fatigue before surgical intervention. However,
no differences were observed for anxiety or depression. Future studies with larger samples should be carried out.

1. Introduction

to increased morbidity and mortality, as well as increased length of stay
and healthcare costs (van Kooten et al., 2021). Complex gastrointestinal

Postoperative complications can occur after any surgery and can lead surgery (e.g., colorectal, gastric, and esophageal resections) is associated
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with high rates of surgical and nonsurgical complications (Busweiler
et al., 2017; van Kooten et al., 2021).

Non-surgical complications may influence long-term survival
through other pathophysiological mechanisms, such as decreasing
cardiorespiratory capacity due to postoperative complications such as
acute myocardial infarction or pulmonary embolism (van Kooten et al.,
2021). In addition, it is possible to experience short-term impairments as
a result of surgery, where pain and respiratory limitations or other
functional limitations can occur. Of note, fatigue is the most prevalent
cross-sectional side effect during cancer treatment (Jones et al., 2016).
This symptom prevails from the beginning to the end of treatment,
persists for years, and negatively influences quality of life (QoL)
(O’Higgins et al., 2018). Cancer-related fatigue (CRF), according to the
National Comprehensive Cancer Network, “is a distressing, persistent and
subjective sense of physical, emotional, and/or cognitive tiredness or
exhaustion related to cancer or cancer treatment that is not proportional the
recent activity performed and interferes with usual functioning” (Berger
et al.,, 2015). CRF is a symptom that is not traditionally considered a
sequelae of treatment; however, it undoubtedly impacts quality of life. It
is one of the most prevalent and challenging symptoms experienced with
cancer, being reported in more than half of patients, with higher rates in
patients who undergo or received trimodality therapy (radiotherapy,
quimiotherapy, and surgery) (Frick et al., 2017; Santa Mina et al., 2020).
The distress induced by CRF impacts the prehabilitation and the reha-
bilitation process (Santa Mina et al., 2020) during the whole continuum
of care and includes surgery-related fatigue, which cannot be relieved by
rest or sleep (Al Magbali et al., 2021; Fabi et al., 2020).

Anxiety and depression are important concerns that negatively affect
QoL and prognosis in cancer patients. Cancer patients undergoing sur-
gery, in particular, are burdened with two types of stress: associated
with the surgery itself and the diagnosis of cancer (Matsushita et al.,
2005). In the perioperative period, psychological manifestations may
negatively influence treatment and QoL (Matsushita et al., 2005). The
turning point phase is recognized on the third day after the patient’s
surgery when a pathway response to biological normalization trends
starts. At the same time, patients are expected to start to augment and
return to their daily activities and activities toward their surroundings.
Hence, the third postoperative day is characterized by changes in the
patient’s physical and mental conditions (Araya et al., 2022). In patients
with digestive cancer, there is a considerable prevalence of symptoms of
anxiety and depression, generally around 20% (Zamani and
Alizadeh-Tabari, 2021), which may be aggravated by operative com-
plications associated with surgery and by their own physical “burden”
and this may affect their clinical outcomes (Harris et al., 2020, 2021).

Given this, many studies have focused on reducing complications
through improving surgical techniques; however, relatively few have
addressed improving peri-operative care (Martos-Benitez et al., 2016),
which may include gamification, namely through the use of interactive
video games called exergames.

Exergames are defined as the combination of exercise and play and
are a relatively new idea in rehabilitation where the user uses physical
movements (limbs or whole body) to interact with a game (Tough et al.,
2018). These resources have also been considered a fun and enjoyable
method of physical activity, potentially increasing motivation to
participate in exercise and rehabilitation programs (Oliveira et al.,
2018), promoting a sense of accomplishment, and, as it is enjoyable,
contributing to adherence to this therapeutic intervention (de Oliveira
et al., 2020).

Physical exercise programs improve physical fitness, quality of life,
aerobic capacity, muscular strength, depression, and well-being (Cramp
and Byron-Daniel, 2012). Exergaming has been shown to reduce fatigue
in cancer patients, including muscle fatigue, and increase leg muscle
strength (da Silva Alves et al., 2017).

There are several exergaming applications, such as games interac-
tively connected to motion detection devices (e.g., “Kinect©*, “Wii Fit©”
and “PlayStation©” sports games). Other applications are interactive
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walking or cycling, with a treadmill or exercise bike connected to a
screen, on which digital video images of the environment are displayed.
Exergames can differ in their intervention styles, which may enhance
different outcomes. Some use front cameras in a process of stimulation
and imitation or emulation of movements. In the context of post-
operative rehabilitation of patients undergoing abdominal surgery and
acute stroke (Keshner et al., 2019). Compared to other options, Wii Fit®
utilizes a balance board and motion-sensitive controller that can assist in
rehabilitation after surgery in the inpatient surgical unit due to its
functional and mobility-related benefits and management of post-
operative symptoms.

This study aimed to determine the efficacy of exergaming, with a
balance board and motion-sensitive controllers, on pain, anxiety,
depression, and fatigue in the postoperative period of major abdominal
surgery.

2. Methods
2.1. Study design

The pilot study evaluated the efficacy of an exergame rehabilitation
program on pain, anxiety, and fatigue in oncological patients undergo-
ing abdominal surgery. The intervention was made using the Medical
Research Council (MRC) theoretical framework, which divides complex
intervention research into four phases: development or identification of
the intervention, feasibility, evaluation, and implementation
(Skivington et al., 2024). In this study, we focus on evaluation and how
an exercise-based intervention can possibly impact four targeted out-
comes: pain, anxiety, depression, and fatigue in a real post-surgical
setting.

Patients were recruited from two inpatient Surgery Units of a large
oncology hospital in northern Portugal and randomly distributed into
two groups. In the “Intervention group,” the intervention was imple-
mented using exergames (detailed in the intervention section), and in
the control group, the usual standard treatment was used for these pa-
tients in the postoperative period. Randomization was carried out at the
time of admission to the hospital. Patients with surgery scheduled for
odd-numbered days were allocated to the intervention group, and those
scheduled for even-numbered days were allocated to the control group.
Both groups were subjected to identical surgery procedures and treat-
ment protocols during hospitalization, except for the intervention in
terms of post-surgical rehabilitation: control group vs. intervention
group. This study was carried out in accordance with the CONSORT
guidelines for this type of study (Eldridge et al., 2016).

2.2. Participants

From October 2022 to March 2023, 163 patients who underwent
major abdominal surgery were assessed for eligibility. A total of 128
postoperative patients were recruited. Of these, 58 patients were
excluded from the study due to clinical complications related to the
surgical procedure (n = 53) or healthcare staff-related reasons (n = 5).
Both the control and intervention groups were the same size (n = 35)
(Fig. 1). Importantly, this sample size per group arm follows the esti-
mated stepped rule of thumb (Lancaster et al., 2004; Whitehead et al.,
2016), where more than thirty participants were necessary to conduct
this pilot study and estimate different parameters.

Inclusion criteria for the study included patients scheduled for
abdominal surgery and expected hospitalization in the two inpatient
surgery units, patients who were conscious and oriented in time and
space, and patients who provided informed consent. Regarding the
exclusion criteria, the following aspects were considered: patients with
cognitive deficits; patients with motor deficits (e.g., hemiparesis); pa-
tients with severe visual impairment (without the possibility of correc-
tion using glasses/lenses); patients with clinical indications not to
perform lifting or mobilization; patients requesting a place in the
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Assessed for eligibility

(n=163)
| Excluded
| Not meeting inclusion criteria (n = 33)
Dedlined to participate (n = 2)
Randomized
(n=128)

Exergame Group
(n=65)

Clinical Complications (n = 27)
Emergency postoperalive surgery (n = 4)
Stay in the intensive care unit (n = 4)
Acute symptoms/disconfort [fever, nausea,
vomiling, abscess or others] (n = 16)
Changing the surgical approach (n = 3)

Healthcare Staff Related Reasons (n = 3)

35 completed pre-test and post-test at day 7

Exergame Group
(n=35)

Control Group
(n=63)

I

Clinical Complications (n = 26)
Emergency postoperalive surgery (n =7)
Stay in the intensive care unit (n = 5)
Acute symptoms/disconfort [fever, nausea,
vomiting, abscess or others] (n = 10)
Changing the surgical approach (n=3)
Died (n=1)

Healthcare Staff Related Reasons (n = 2)

l

35 completed pre-test and post-test at day 7

Control Group
(n=35)

Fig. 1. The flowchart of included participants.

Intensive Care Unit (ICU) or Intermediate Care Unit (IMCU); patients
undergoing abdominal surgery scheduled for diagnosis/staging pur-
poses (Exploratory laparotomies/staging laparoscopies).

2.3. Intervention

A 42" LED television equipped with a Nintendo Wii® console was
positioned in front of the patients. Gameplay and console operation were
explained to all participants before the start of the study. All aspects of
the intervention were supervised by a healthcare rehabilitation profes-
sional. Individual sessions were conducted in an adapted and equipped
room. Prior to the start of the session, safety conditions were always
ensured through a clinical and physical checklist screening.

Four Wii Fit® games, using Nintendo Wii®, were selected for the
intervention: Wii Fit Aerobics - Basic Step, Wii Fit - Balance Games
Penguin Slide, Wii Fit Super Hula Hoop, and Wii Fit Training Plus —
Bird’s-Eye Bull’s-Eye, with the objective of rehabilitating these patients
during the postoperative period. In each session, the patient played the 4
games. On the 2nd and 3rd postoperative days, the total duration of the
intervention was 15 min, on the 4th and 5th postoperative days it was
20 min, and on the 6th and 7th days it was 30 min (Table 1).

The control group received the usual care provided for this type of
surgery until discharge, including early mobilization, such as early ris-
ing from bed and ambulation.

2.4. Outcome assessments

The assessment was structured into 2 distinct parts; the first related
to socio-demographic and clinical characterization, and the second to
evaluate and monitor the study outcomes. Primary outcomes: pain,
anxiety, depression, and fatigue were evaluated and monitored with
different validated instruments. Pain was monitored using a numeric
rating scale (NRS) in which the patient assessed their pain level using a
score from O to 10, where 0 means no pain and 10 means maximum pain

(Breivik et al., 2008). The Hospital Anxiety and Depression Scale
(HADS) was used to assess the level of anxiety and depression
(Pais-Ribeiro et al., 2007). It is a self-reported scale in which the patient
is asked about their status regarding how they have been feeling in the
last week. It consists of 14 questions, 7 related to depression and another
7 related to anxiety. Each item has a score from O to 3, with a maximum
possible score of 21 points for each symptom. From 0 to 7 points, it is
classified as “Unlikely”, from 8 to 11 points as “Possible” (questionable
or doubtful), and a classification from 12 to 21 points as “Probable”.

The Fatigue Assessment Scale (FAS) was used to assess physical and
psychological fatigue (Alves, 2017). This scale consists of 10 items; each
item is evaluated on a five-point Likert scale, where 1 corresponds to
“Never” and 5 corresponds to “Always”. The higher the score, the higher
the fatigue levels. Length of stay and program completion were assessed
as secondary outcomes.

2.5. Statistical analysis

The Statistical Package for the Social Sciences (SPSS®), version 26,
was used to carry out statistical analyses using an a of 0.05 and a sta-
tistically significant level of p < 0.05 for a 95% confidence interval (CI).
Descriptive statistics were used to describe participants. Group homo-
geneity tests were carried out. Regarding quantitative data, the Sha-
piro-Wilk test was applied to determine normality distribution. All data
were described as mean + standard deviation (SD), and mean differ-
ences and non-parametric tests were used in non-normal distributions.
The effectiveness of the exergames in the intervention group was
compared to the control group using the Mann-Whitney test or chi-
square test, according to the variable under study and considering
non-normal data distributions. A conservative per-protocol analysis was
conducted, considering the population who completed the study
without protocol violations.
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Table 1
Data collection and intervention.
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Time Intervention Group” Control Group

Admission Data collection: CSDC, NRS,

HADS, FAS

Data collection: CSDC, NRS,
HADS, FAS

2nd postoperative Data collection: NRS, HADS, Data collection: NRS, HADS,
day FAS FAS
Intervention: 15 min Usual care
Game 1: 6 min,
Game 2: 3 min
Game 3: 3 min,
Game 4: 3 min

3rd postoperative Intervention: 15 min Usual care
day Game 1: 6 min,

Game 2: 3 min

Game 3: 3 min,

Game 4: 3 min

4th postoperative Intervention: 20 min Usual care
day Game 1: 6 min,

Game 2: 6 min

Game 3: 5 min,

Game 4: 3 min

5th postoperative Intervention: 20 min Usual care
day Game 1: 6 min,

Game 2: 6 min

Game 3: 5 min,

Game 4: 3 min

6th postoperative Intervention: 30 min Usual care
day Game 1: 10 min,

Game 2: 6 min

Game 3: 8 min,

Game 4: 6 min

7th postoperative Data collection: NRS, HADS, Data collection: NRS, HADS,
day FAS FAS
Intervention: 30 min Usual care
Game 1: 10 min,
Game 2: 6 min
Game 3: 8 min,
Game 4: 6 min

CSDC: Clinical and Sociodemographic characterization; NRS: Numeric pain
rating scale, HADS: Hospital Anxiety and Depression Scale (HADS), FAS: Fatigue
Assessment scale; Game 1: Wii Fit Aerobics - Basic Step, Game 2: Wii Fit - Bal-
ance Games Penguin Slide, Game 3: Wi Fit Training Plus - Birds Eye Bulls Eye,
Game 4: Wii Fit - Hula Hoop.

# In addition to the usual care.

2.6. Ethics statement

At the time of data collection, the patient was informed of the
identity of the person responsible for the study, the purposes of the
study, and other information, such as how to exercise the right of access
and rectification. Written informed consent was obtained from all study
participants. Patients’ participation was voluntary. The study was
authorized by the institution’s Ethics Committee (171/2022). In addi-
tion, written approval was obtained from the institution’s board of
directors.

3. Results
3.1. Participant characteristics

The study analyzed the outcomes of 70 patients who underwent
major abdominal surgery. This sample was divided into two groups,
each with 35 patients who completed the study protocol (as previously
presented in section 2.2. Participants). The clinical and sociodemo-
graphic characteristics of the sample of this study are presented in
Table 2. We can observe that in the control group the majority of in-
dividuals are male (25 people), aged between 39 and 81 years (mean =
62.3). In the intervention group, the majority of patients were also male

Table 2
Clinical and sociodemographic characteristics.
Variables Control Intervention
n =235 n=35
Gender, n (%) Male 25 (71.4) 20 (57.1) 0.318
Female 10 (28.6) 15 (42.9)
Median age, years 62.3 (39-81) 63.1 (30-78) 0.823
(range)
Median BMI, value 25.21 25.28 0.66
(range) (14.69-32.37 (17.72-33.62)
Marital Status, n Single 0 (0) 6 (17.1) <0.001
(%) Married/ 31 (88.6) 27 (77.1)
Union
Divorced 2(5.7) 129
Widowed 2 (5.7) 1(2.9
Admission Intestinal 25 (71.4) 20 (57.1) 0.78
Diagnosis, n (%) Cancer
Gastric 7 (20.0) 12 (34.3)
Cancer
Others 3(8.6) 3(8.6)
Metastatic Disease, Yes 11 (31.4) 6(17.1) 0.265
n (%) No 24 (68.6) 29 (82.9)
Chemotherapy, n Yes 10 (28.6) 11 (31.4) 0.999
(%) No 25 (71.4) 24 (68.6)
Radiotherapy, n Yes 9 (25.7) 6 (17.1) 0.56
(%) No 26 (74.3) 29 (82.9)
Practice of physical ~ Yes 8(22.9) 11 (31.4) 0.591
activity, n (%) No 27 (77.1) 24 (68.6)

BMI - body mass index.

(20 people), aged between 30 and 78 years (mean = 63.1), with no
statistically significant differences between the groups (p = 0.823). For
the sociodemographic variables studied, there were only statistically
significant differences in marital status (p < 0.001).

3.2. Study outcomes

The results of the primary outcomes are presented in Table 3. At the
time of admission, the majority of participants in both groups reported
having no pain (score 0 by NRS: n = 29 in the control group and n = 27
in the intervention group), with mean values of 0.6 and 1.3 in the two
groups, respectively (p = 0.444). At 48 h after surgery, only 4 partici-
pants of the control group and 5 participants of the intervention group
reported having no pain. Pain increased in both groups, with no statis-
tically significant differences observed (p = 0.299), with mean pain
values in the intervention group 3.4 (£+2.7) compared to the control
group 4.0 (£2.7). On the 7th day after surgery, there were more par-
ticipants with no pain (score 0 by NRS) in the intervention group (n =
17) versus the control group (n = 9). There were lower mean pain values
in the intervention group (mean = 1.1 + 1.6) compared to the control
group (mean = 2.2 + 1.8), with statistically significant differences (p =
0.006).

No significant differences were found between the groups in terms of
anxiety and depression (p > 0.05). Both groups presented higher HADS
scores for anxiety than for depression.

At the admission, 54.3% (n = 19) of the control group participants
presented fatigue versus 31.4% (n = 11) in the intervention group. Two
days after surgery, the frequency of patients with fatigue increased in
both groups: 68.6% (n = 24) in the control group versus 51.4% (n = 18)
in the intervention group. On the 7th postoperative day, we verified a
small decrease in the number of patients with fatigue in the control
group: 62.9% (n = 22) versus a smaller number of patients with fatigue
in the intervention group, 37.1% (n = 13). In terms of mean fatigue
values, there were significant differences between the groups at the time
of admission (p = 0.03), with higher fatigue observed in the control
group (22.6 + 7.7) and lower ones in the intervention group (18.7 +
5.1). At 48 h after surgery, fatigue values were similar between the two
groups, without statistically significant differences (p = 0.143), with
mean values of 24.2 (46.6) for the control group and 25.5 (£8.1) for the
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Table 3
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Analysis of differences between the Control Group and Intervention Group for pain, anxiety, depression, and fatigue (Mann-Whitney test).

SCALE 1st Assessment 2nd Assessment 3rd Assessment
Control Intervention Control Intervention Control Intervention

Pain mean (+SD) 0.6 (1.6) 1.3 (2.7) 4.0 (2.7) 3.4 (2.7) 2.2(1.8) 1.1 (1.6)
p-value 0.444 0.299 0.006

Anxiety mean (+SD) 8.2 (4.2) 7.6 (3.8) 7.8 (3.9) 6.9 (3.4) 7.5 (4.1) 6.2 (3.7)
p-value 0.6 0.336 0.143

Depression mean (+SD) 5.4 (3.5) 4.8 (3.6) 6 (3.5) 4.9(3.3) 6 (3.6) 4.3(3.2)
p-value 0.416 0.174 0.051

Fatigue mean (+SD) 22.6 (7.7) 18.7 (5.1) 24.2 (6.6) 25.5 (8.1) 23.9 (6.9) 19.0 (6.3)
p-value 0.03 0.143 0.005

intervention group. The assessment of fatigue carried out on the 7th
postoperative day showed statistically significant differences between
the two groups (p = 0.005), with lower mean fatigue scores observed in
the intervention group (19.0 + 6.3) compared to the values observed in
the control group (23.9 + 6.9). There were no statistically significant
differences in the length of stay between the study groups. The control
group had an average of days of hospitalization of 8.4 (+4.0) days,
compared to the intervention group with an average of 7.7 (£1.9) days
(@ = 0.621).

All patients in the intervention group completed the exergame
rehabilitation protocol without any dropouts and with good adherence.

4. Discussion

This study aimed to determine the efficacy of exergaming on pain,
anxiety, depression, and fatigue in the postoperative period of major
abdominal surgery. As technology becomes more prevalent in rehabili-
tation, emerging technologies, like exergames, encourage patients to be
more engaged in their recovery (Fernandes et al., 2022; Scherer et al.,
2021). Exergaming combines exercise with play, in which the patient
uses physical movements to interact with the game, which has been used
by people with cancer (Fernandes et al., 2022; Oliveira et al., 2018).
Despite the growing popularity of these resources, no published reports
discuss the effectiveness of exergames on pain, anxiety, depression, and
fatigue in patients after abdominal cancer surgery.

Regarding fatigue, people diagnosed with cancer undergoing
chemotherapy, radiotherapy, and/or surgery have higher rates of
perceived fatigue during and after treatment (Karthikeyan et al., 2012;
Muthanna et al., 2023).

A broad review study on the topic (effects of prehabilitation and
exercise rehabilitation on fatigue in patients undergoing surgery), which
included 13 studies on patients with lung cancer, showed that none
reported a statistically significant decrease in fatigue (Voorn et al.,
2023). In a previous systematic review (Codima et al., 2021) in which
physical training using exergames was performed by patients with lung
cancer undergoing surgery, an exercise program lasting at least four
weeks was recommended to improve the patient’s performance.
Therefore, it is expected that programs like these, to be effective, must
have a minimum duration of at least four weeks, with their intervention
extended after the patient’s clinical discharge. In the present study, the
intervention was only limited to the 7th postoperative day, so its
extension over time (more than 4 weeks) could be studied in the future,
including considering the intervention after the patient’s clinical
discharge.

Currently, there is a general agreement that preoperative optimiza-
tion of the patient’s physical condition may contribute to lower some
potential post-operative complications (de Klerk et al., 2021; van der
Hulst et al., 2021). Recently, Klerk et al. (de Klerk et al., 2021) showed
that a multimodal prehabilitation program before elective surgery for
colorectal cancer, in high-risk patients reduces postoperative compli-
cations and unplanned readmissions and shortens the average length of
stay when compared with standard treatment (de Klerk et al., 2021). An
aspect that could also be explored in future interventions of this

program, is the use of exergames for pre-operative optimization. A wide
range of risk factors, such as fatigue or others, are susceptible to action in
peri-operative care and prehabilitation programs, leading to better re-
sults in the postoperative period in high-risk patients (van Kooten et al.,
2021).

Regarding anxiety and depression, in the present study, we did not
find statistically significant differences at the three timepoints in which
these variables were measured.

Anxiety and depression can increase in the postoperative period and
may result from various complications caused by surgery (such as pain,
nausea, or vomiting), leading to psychological reactions to stress that are
manifested in these two symptoms (Liu and Wang, 2022).The clinical
worsening is associated with poor quality of life and higher anxiety and
postoperative depression in patients with gastric cancer (Liu and Wang,
2022), with a lower turning point response rate after the third day of
rehabilitation. In another study, in patients with gastric cancer, it was
found that depression increased from before surgery to before discharge
and did not return to the preoperative level 6 months after discharge,
but no significant effect was observed for anxiety (Matsushita et al.,
2005).

In relation to patients with gastrointestinal cancer undergoing major
abdominal surgery, it is often postoperative complications that cause
long-term functional impairments that exacerbate the degrees of anxiety
and depression observed in these patients (Fransgaard et al., 2021;
Warps et al., 2022). This may also be often further worsened, due to the
effects of neoadjuvant chemotherapy to which these patients are sub-
jected (Wu et al., 2020).

In the present study, there is possible selection bias, as there were
patients who did not complete the study due to complications/inter-
currences in the postoperative period (Fig. 1), which was similar for
both groups: emergency surgery due to bleeding or correction of anas-
tomoses (n = 11), stay in intensive care after elective surgery (n = 9),
uncontrollable vomiting (n = 9) or others. It is worth noting that these
patients withdrew before starting the experimental phase (48h and 7
days after surgery), with no dropout in this time frame, and all 70 pa-
tients included in the study completed it with an application of a con-
servative per-protocol analysis.

Depression that accompanies cancer is referred to as secondary
depression, which is reactive in response to a complex and stressful
event that exceeds a person’s adaptive capabilities (Kulpa et al., 2014).
Depression negatively affects the course of the disease, the treatment
and recovery process, the patient’s interaction during the treatment
process, the selection of coping strategies, the type of relationships with
people, and the receipt of social support (Kulpa et al., 2014). Other
factors that can influence levels of anxiety and depression are also
described in the literature. Specifically, female patients are more likely
to experience anxiety and depression feelings following hormonal flux,
while the sensitivity of males towards emotional change was relatively
weak (Boehmer et al., 2022; McHenry et al., 2014) or patients with
higher TNM stage obtained limited treatment efficacy and unsatisfying
clinical outcomes, then their anxiety and depression degrees were
aggravated (Shimada et al., 2021).

Approximately 77-86% of patients experience postoperative pain
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after abdominal surgery (Gan et al., 2014; Warfield and Kahn, 1995).
Appropriate and comprehensive pain management can reduce discom-
fort and morbidity after surgery, improve patient outcomes, and
decrease clinical costs. Pain intensity and tolerance depend on the
location of the incision, the surgical procedure, the type of anesthesia,
and each patient’s own perception and experience of pain (Sun et al.,
2021). Severe pain after surgery can discourage patients from adhering
to lung expansion and pulmonary rehabilitation techniques and early
mobilization, resulting in pain-related hypoventilation, atelectasis, and
a substantial increase in the risk of cardiorespiratory complications
(Chandler et al., 2020).

Major abdominal surgery is a common complex procedure with a
sizeable impact on altering the patient’s functionality and can lead to
postoperative complications and delayed recovery (Visioni et al., 2018).
For this reason, rehabilitation for patients following major abdominal
surgery is an essential part of the recovery process, promoting better
physical functionality, pain relief, prevention of complications, and
faster and safer reintegration into activities of daily living (Visioni et al.,
2018).

Early rehabilitation intervention, especially early mobilization,
effectively prevents postoperative complications and improves the pa-
tient’s functional capacity and quality of life (de Almeida et al., 2017;
Gustafsson et al., 2013). Early mobilization after surgery has been
clinically recommended and advocated to reduce the risk of cardiovas-
cular and pulmonary complications in the postoperative period
(Chandler et al., 2020).

Compared to other groups, cancer patients have lower quality of life,
functionality, range of movement, decreased strength, and increased
pain and fatigue (Tough et al., 2018). Therefore, it is important that
these patients avoid inactivity and resume their daily activities as soon
as possible, starting the rehabilitation process immediately after diag-
nosis (Tough et al., 2018).

Exergames can play a fundamental role here, compared to traditional
programs, because emerging technologies further encourage patients to
get involved in their daily rehabilitation program, promoting a sense of
accomplishment and, as they are pleasurable, contributing to treatment
adherence (de Oliveira et al., 2020). Lack of motivation and emotional
impact are the main limitations of inactivity in cancer patients, high-
lighting the importance of motivational strategies, such as exergames
(Peyrachon and Rebillard, 2023). From what is observed here, pain is
one of the parameters that is improved with an intervention program
such as the one presented here, with efficacy in the postoperative period.

As for anxiety and depression or fatigue, the intervention, in order to
prove effective, may have to be implemented well beyond the moment
of hospitalization, whether in the pre-operative or even postoperative
period. And that is one of the advantages of the Wii - its portability, low
cost, ease of use, and space saving make it more accessible for contin-
uous home use. For this reason, Wii Fit has been so well received in
rehabilitation programs in clinical contexts and being adopted by
several health professionals (Tripette et al., 2017). Still, it would be
interesting to explore further.

4.1. Limitations

Despite the study’s strengths, this is a pilot study with certain limi-
tations. ,including the sample size and the variability of certain pa-
thologies, predominantly intestinal or gastric malignancies. The
duration and follow-up of the study should also be considered with
caution, as a short-term study might not capture the long-term efficacy
of sustained benefits or progression during the rehabilitation process or
in the transition to the outpatient unit or community care. Additionally,
utilizing the Nintendo Wii® platform rather than an exergame specif-
ically designed for this purpose is a noteworthy limitation.

European Journal of Oncology Nursing 72 (2024) 102665
5. Conclusion

The current study indicated that a rehabilitation program with
exergames improved postoperative pain in patients undergoing major
abdominal surgery. There were no statistically significant efficacy for
anxiety and depression. Our data provide evidence that an exergame
rehabilitation program may be a better approach to preventing pain, and
perhaps fatigue, in the postoperative period.
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