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Abstract 

Background Breast cancer is one of the most common cancers diagnosed worldwide and the second leading cause 
of death among women. Virtual reality (VR) has many opportunities and challenges for breast cancer patients’ rehabili-
tation and symptom management. The purpose of this systematic review is to look into the benefits and drawbacks 
of VR interventions for breast cancer patients.

Methods A systematic search was conducted on PubMed, Web of Science, Scopus, IEEE, and the Cochrane Library, 
from inception until February 6, 2022. The inclusion criteria were: (1) original studies without restriction in study 
design; (2) a study population consisting of patients with breast cancer; (3) any type of VR-based interventions 
(immersive and non-immersive); and (5) studies published in English. To assess the risk of bias, the Effective Public 
Health Practice Project (EPHPP) Tool was used.

Results Eighteen articles were included in this systematic review. The result showed that VR could provide many 
opportunities for patients with breast cancer, including reducing anxiety, time perception, pain, fatigue, chemother-
apy-related symptom distress levels, and depression severity, as well as improvement in the range of motion, strength, 
and function. Cybersickness symptoms, the weight of headsets and helmets, the quality of the visual image, and the 
cost of the equipment are some of the challenges in using this technology on these patients.

Conclusions The systematic review showed that VR interventions have opportunities and challenges for patients 
with breast cancer. VR can be effective for rehabilitation and symptom management and is used in different stages 
of treatment to improve the condition of patients with breast cancer. However, before using it, the researcher should 
consider its challenges.

Keywords Virtual reality, Breast cancer, Opportunities, Challenges, Systematic review

*Correspondence:
Marjan Ghazisaeedi
ghazimar@tums.ac.ir
1 Department of Health Information Management and Medical 
Informatics, School of Allied Medical Sciences, Tehran University 
of Medical Sciences, 3th Floor, No #17, Farredanesh Alley, Ghods St, 
Enghelab Ave, Tehran, Iran
2 Students’ Scientific Research Center (SSRC), Tehran University of Medical 
Sciences, Tehran, Iran
3 Clinical Research Development Unit of Farshchian Heart Center, 
Hamadan University of Medical Sciences, Hamadan, Iran
4 Abadan University of Medical Sciences, Abadan, Iran

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12911-023-02108-4&domain=pdf


Page 2 of 16Yazdipour et al. BMC Medical Informatics and Decision Making           (2023) 23:17 

Introduction
Breast cancer is the second leading cause of death in 
women and one of the most common cancers diagnosed 
globally [1, 2]. Globally, over one million women have 
been diagnosed with breast cancer annually [3]. Accord-
ing to GLOBOCAN 2020, there were 2.3 million newly 
diagnosed cases in 2020, accounting for 11.7% of all 
newly diagnosed cancer cases. Furthermore, breast can-
cer is the fifth leading cause of cancer mortality world-
wide, accounting for 685,000 deaths [2].

The main types of breast cancer treatment are sur-
gery, radiation therapy (RT), chemotherapy (CT), endo-
crine therapy (ET), and targeted therapy [4]. Many breast 
cancer survivors experience physical and psychological 
symptoms (such as pain, fatigue, depression, anxiety, 
and lymphedema); functional deficits (such as reduced 
shoulder range of motion and cognitive impairment); 
emotional problems (such as fatigue, pain, anxiety, and 
depression); and other complications such as bleeding, 
effusion, and flap necrosis. Side effects from breast can-
cer or treatment can have a significant impact on the 
quality of life (QoL) of breast cancer survivors [5–9].

With recent technological advances, the development 
and application of modern technology in the healthcare 
field offer new non-invasive approaches to managing 
cancer-related symptoms, and their use brings new sig-
nificant benefits [10, 11]. Virtual reality (VR) technology 
is a distraction method defined as a noninvasive simu-
lation technology generated in a computer-generated 
image or environment with width, height, and depth 
dimensions. This technology allows users to interact 
with the virtual world [12]. Current VR systems include 
head-mounted devices (HMDs) with stereoscopic capa-
bilities and additional devices such as body tracking sen-
sors, headphones, and other input hardware such as data 
gloves and joysticks [13].

VR can be classified as immersive, semi-immersive, or 
non-immersive due to its sense of presence and level of 
immersion. Immersive is obtained using an HMD that 
blocks the view of the external environment and allows 
the user to immerse in a three-dimensional virtual envi-
ronment. In non-immersive VR, subjects interact with 
a scenario displayed on a screen (computer, mobile, 
tablet, TV) or a wall in front of a person but do not 
become fully immersed because they can perceive the 
real world together with digital images. A semi-immer-
sive experience is something in between immersive and 
non-immersive VR. It takes the subjects to a partially 
immersive scenario displayed on a screen, and frequently 
they can interact with the digital scene through body 
movements [14, 15].

In recent years, VR has become popular in clinical 
research studies and used in the cancer field [7, 16, 17]. 

VR is a distraction intervention that can relieve symp-
toms such as pain, stress, anxiety, depression, fatigue, 
nausea, and others [18]. Most studies have shown that 
VR can play an essential role in patients’ empower-
ment and education, rehabilitation, management of 
cancer-related symptoms, psychiatric disorders, and 
side effects from treatment [7, 9, 11, 19–21]. However, 
this technology has drawbacks such as cybersickness, 
discomfort, user resistance, equipment cost, and others 
[22–24].

Although systematic reviews have been conducted to 
examine the effectiveness of VR-based interventions in 
the rehabilitation management of patients with breast 
cancer [9, 25, 26], our systematic review compared them 
and found some differences. In this study, we focused 
on both rehabilitation and symptom management of 
patients with breast cancer. We examined all the oppor-
tunities and benefits of using VR technology, from the 
mental and physical aspects it can have on breast cancer 
patients. Furthermore, we investigated the challenges of 
using this technology as well as the limitations of previ-
ous studies in this field that were not mentioned in previ-
ous reviews.

Therefore, the present study was conducted to answer 
the following questions: (1) What are the opportunities 
for VR interventions for patients with breast cancer? (2) 
What are the challenges, limitations and obstacles of VR 
interventions for patients with breast cancer? (3) What 
is the type of VR application (immersive or non-immer-
sive) for patients with breast cancer? (4) In which stage 
of treatment was VR used? (5) What are the outcomes of 
using VR in breast cancer?

Methods
Overview
The current systematic review followed the Preferred 
Reporting Items on Systematic Reviews and Meta-analy-
sis (PRISMA) guidelines [27].

Search strategy
A systematic search was conducted using the following 
databases: Medline (through PubMed), Web of Science, 
Scopus, IEEE, and the Cochrane Library. These data-
bases were searched from inception to 6 February 2022 
for select relevant articles. Medical Subject Headings 
(MeSH) were used to determine the keywords. The key-
words used for the search included “virtual reality”, and 
“breast cancer”. Mesh terms and related keywords are 
presented in Table  1. We reviewed the reference list of 
included articles to identify articles missed in the data-
base search.
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Selection criteria
Based on the following inclusion and exclusion criteria, 
a decision was made regarding including studies in this 
systematic review:

The inclusion criteria were (1) original studies without 
restriction in study design, (2) study population consist-
ing of patients with breast cancer, (3) studies published in 
English language, (4) any type of VR technology (immer-
sive or non-immersive).

Exclusion criteria were (1) reviews, meta-analyses, 
conference abstract, commentaries, editorials, proto-
cols, expert opinions, and letter to editor, (2) full text not 
published in English, (3) unavailability of full text for data 
extraction, (4) studies unrelated to the purpose of the 
research, (5) duplicate studies, and (6) used any interven-
tions rather than VR.

Study selection
All studies identified were imported into EndNote X9 
citation management software (Thomson Reuters, 
Toronto, Ontario, Canada). After removing duplicates, 
three authors (Alireza Banaye Yazdipour (ABY), Soheila 
Saeedi (SS), and Hassan Bostan (HB)) independently 
screened the titles and abstracts of all studies identified 
by the search criteria. Full texts of the remaining relevant 
studies were obtained, and three authors (ABY, SS, and 
HB) read the full-text papers and made a final selection of 
relevant studies. Reference lists were screened for addi-
tional eligible studies. Any disagreements were resolved 
by discussion and consensus between the authors and 
Marjan Ghazisaeedi (MG). Full-text of reviewed articles 
that did not meet inclusion criteria were removed, and 
reasons for exclusion were noted.

Data extraction
Three reviewers performed data extraction indepen-
dently (ABY, SS, and HB) using a designed form in 
Microsoft Excel. Any disagreement was resolved through 
discussion with MG. The extracted data consisted of the 
first author, publication year, journal or conference name, 
country, study design, platform, aim, type of VR appli-
cation, sample size, sample description, session details, 
stage of treatment, type of VR technology, challenges of 
using VR, opportunities of using VR, limitations of the 
study, and outcomes.

Quality assessment
The quality of the included studies was assessed using 
the “Quality Assessment Tool for Quantitative Studies” 
developed by the Effective Public Health Practice Pro-
ject (EPHPP) [28]. This tool contains six components: 
(1) selection bias; (2) study design; (3) control for con-
founders; (4) blinding of participants and study staff; (5) 
validity and reliability of the data collection tools, and 6) 
withdrawals and drop-outs. Each component was rated 
as “weak”, “moderate”, or “strong” based on standard-
ized criteria. A global rating for each study is calculated 
as: ‘strong’ = no weak subscale ratings; ‘moderate’ = one 
weak subscale rating; ‘weak’ = two or more weak sub-
scale ratings. Each study that met inclusion criteria was 
assessed independently by three researchers (ABY, SS, 
HB). Any discrepancies were resolved by discussion and 
consensus between the authors and MG.

Data analysis
The results of this study were reported descriptively, and 
due to the diverse outcomes and results, no meta-analysis 

Table 1 Search strategy for PubMed database

Domain Keywords MeSH terms

Breast Cancer “Breast Neoplasm” OR “Neoplasm, Breast” OR “Breast Tumors” OR “Breast Tumor” 
OR “Tumor, Breast” OR “Tumors, Breast” OR “Neoplasms, Breast” OR “Breast Cancer” 
OR “Cancer, Breast” OR “Mammary Cancer” OR “Cancer, Mammary” OR “Cancers, 
Mammary” OR “Mammary Cancers” OR “Malignant Neoplasm of Breast” OR “Breast 
Malignant Neoplasm” OR “Breast Malignant Neoplasms” OR “Malignant Tumor of 
Breast” OR “Breast Malignant Tumor” OR “Breast Malignant Tumors" OR “Cancer of 
Breast” OR “Cancer of the Breast” OR “Mammary Carcinoma, Human” OR “Carcinoma, 
Human Mammary” OR “Carcinomas, Human Mammary” OR “Human Mammary 
Carcinomas” OR “Mammary Carcinomas, Human” OR “Human Mammary Carcinoma” 
OR “Mammary Neoplasms, Human” OR “Human Mammary Neoplasm” OR “Human 
Mammary Neoplasms” OR “Neoplasm, Human Mammary” OR “Neoplasms, Human 
Mammary” OR “Mammary Neoplasm, Human” OR “Breast Carcinoma” OR “Breast 
Carcinomas” OR “Carcinoma, Breast” OR “Carcinomas, Breast”)

Breast Neoplasms

Virtual Reality “Reality, Virtual” OR “Virtual Reality, Educational” OR “Educational Virtual Realities” 
OR “Educational Virtual Reality” OR “Reality, Educational Virtual” OR “Virtual Realities, 
Educational” OR “Virtual Reality, Instructional” OR “Instructional Virtual Realities” OR 
“Instructional Virtual Reality” OR “Realities, Instructional Virtual” OR “Reality, Instruc-
tional Virtual” OR “Virtual Realities, Instructional”)

Virtual Reality
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was performed. We categorized studies that used HMD 
for VR intervention as immersive, while studies that 
didn’t use HMD were non-immersive. We categorized 
the limitations of the reviewed studies into two general 
categories: limitations related to VR technology and 
limitations related to the type of studies. We also divided 
the study’s opportunities into three broad categories: no 
effect, positive effect, and negative effect. For studies in 
which statistical analysis was performed, we considered 
the statistically significant outcome in the interven-
tion group as a positive effect. Furthermore, in studies 
in which statistical analysis was not performed, we con-
sidered the outcome that increased in the intervention 
group compared to the control group to be a positive 
effect. The authors of this study analyzed these outcomes 
based on deductions from the results and discussion of 
included studies. The VOSviewer software (version1.6.18, 
www. vosvi ewer. com) was used to identify the occurrence 
of keywords.

Results
Search output
A total of 1143 potentially relevant articles were ini-
tially identified from the five databases; 120 articles were 
removed due to duplication, and the remaining 1023 
studies were screened. We excluded 974 articles due to 
low relevance based on the title and abstract, and 49 
full-text articles were screened. The characteristics of 
the excluded studies are shown in the PRISMA diagram. 
After all the eligibility criteria were applied, 16 articles 
were included. Two additional articles were identified by 
manually searching the reference lists of included arti-
cles. These two studies met our inclusion criteria. Finally, 
eighteen articles were included in the systematic review 
(Fig. 1).

Characteristics of the included studies
The characteristics of the 18 studies are shown in Table 2. 
The oldest and newest studies were published in 2003 
and 2021, respectively. Study designs in most of the 
studies were before-after (N = 5) (19, 29–32), cross-over 
(N = 5) [33–37], and RCT (N = 4) [7, 20, 38, 39]. Other 
study designs in reviewed articles were cross-sectional 
[40], experimental design [41], quasi-experimental [42] 
and quasi-randomized clinical trials [43], each with one 
study. All participants were adult patients with breast 
cancer. The type of VR technology in 9 studies (50%) 
mentioned that was immersive. The minimum sample 
size of patients was 2, and the maximum sample size of 
patients was 137 (IQR1: 16, median: 36.5, IQR3: 52). The 
intervention duration varied from 7 to 90 min.

Figure 2 shows six studies from the United States [30, 
33–37], four from Italy [7, 31, 40, 44], and one from 

Australia [42], Brazil [29], China [41], Egypt [43], France 
[19], Jordan [20], Poland [32], and Turkey [38].

Figure 3 shows that most studies are published in jour-
nals (15 of 18 studies; 83.3%) and between 2016 to 2021 
(13 of 18; 72.2%).

Figure  4 shows that most VR intervention platforms 
were computer-based with HMD (7 of 18 studies; 38.8%). 
In 4 of 18 studies (22.2%), VR intervention platforms 
were computer-based without HMD.

Figure  5 shows VOSviewer’s overlay visualization of 
keyword co-occurrence. Each node in the networkrep-
resents a keyword, and the size of the circle indicates 
the occurrence frequency. The distance betweenthese 
keywords on the VOSviewer map reveals the relation-
ship between these keywords. The more the twokey-
words appear together, the closer they are to the network. 
Larger circles representing keywords such asbreast can-
cer, breast tumors, and tumors indicated that these key-
words appeared more frequently. VR iscloser to breast 
cancer and breast tumors, which indicates the impor-
tance of VR interventions in this field.

Challenges and limitations of included studies
The challenges and limitations of included studies were 
classified into two categories: VR and study-related 
(Table 3).

Challenges and limitations of VR‑related
Most of the challenges and limitations in the VR category 
were 1) the weight of headsets and helmets and 2) User 
resistance because of first exposure to the VR.

Challenges and limitations of study‑related
In the study category, most of the challenges and limita-
tions were 1) small sample size, 2) study design, 3) single 
study site, 4) lack of generalizability, and 5) risk of bias.

Outcomes and opportunities of VR intervention
Table  4 presents the outcomes and opportunities of VR 
intervention in breast cancer use. The outcomes and 
opportunities of VR in included studies are classified into 
two categories: mental and physical.

Mental outcomes
The mental aspects of outcomes related to VR interven-
tion mentioned in the studies included reducing anxiety, 
time perception, pain, chemotherapy-related symptom 
distress levels, fatigue, depression severity, and other. 
The most positive mental effects were related to the three 
subgroups, such as reducing anxiety and time percep-
tion (five studies), reducing pain (four studies), reduc-
ing chemotherapy-related symptom distress levels, and 
fatigue (three studies).

http://www.vosviewer.com
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Physical outcomes
The physical aspects of outcomes related to VR interven-
tion mentioned in the studies included improving the 
strength and function metrics, increasing the range of 
motion metrics, reducing heart rate and blood pressure, 
and other. The most positive physical effects were related 
to the three subgroups, such as improving the strength 
and function metrics, reducing fatigue (three studies) 
and increasing the range of motion metrics (two studies).

Quality assessment of the included studies
The results of the quality assessment are shown in 
Fig.  6. Based on the sum of scores, most studies were 
strong in terms of drop-outs and data collection (94%), 
and moderate in terms of blinding (78%). Concern-
ing the global rating score, 56% of the included studies 
were strong, 33% moderate, and 11% weak.

Fig. 1 PRISMA flow diagram indicating results of identification and screening process for included and excluded papers
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Discussion
This systematic review examined the opportunities and 
challenges of VR intervention in patients with breast 
cancer and discussed the opportunities, challenges, and 
positive and negative effects of its mental and physical 
aspects. The most important benefits and opportunities 
of using VR from a mental perspective in this group of 
patients were that it reduced anxiety and pain and led 

patients to underestimate the time spent during treat-
ment using VR technology compared to the duration of 
the treatment without this technology. In a systematic 
review, Chow et  al. found that the VR was an effective 
distraction for reducing pain and anxiety for patients 
with cancer undergoing medical interventions or receiv-
ing chemotherapy. The findings of this systematic review 
are congruent with previous reviews. They show that VR 

Fig. 2 The distribution of studies based on their conducted countries

Fig. 3 The distribution of studies based on publication year and type



Page 11 of 16Yazdipour et al. BMC Medical Informatics and Decision Making           (2023) 23:17  

intervention can effectively manage mental aspects such 
as anxiety, time perception, pain, fatigue, and depression 
severity [45–48]. Based on the distraction mechanism 
in adult and pediatric cancer patients at various stages, 
the possible reason for the effectiveness of VR interven-
tion in managing mental aspects can be considered [49–
51]. Schneider et al., in their studies, found that VR can 
reduce anxiety in patients undergoing chemotherapy. In 
addition, patients undergoing chemotherapy suggested 
that anxiety was reduced primarily by an altered percep-
tion of time, a sense of fun and enjoyment, and aston-
ishment that the session had been completed [34, 35]. 
However, potential factors that may have influenced the 
results must be investigated and taken into account for 
future research.

This technology also had several physical benefits for 
patients, such as improving function metrics and increas-
ing the range of motion metrics. VR technology may 
increase individuals’ motivation and participation in 
treatment programs. In addition, they are allowing a wide 
range of possible movements and exercises to be imple-
mented in rehabilitation programs. A systematic review 
by de Araújo et  al. showed that VR-based interventions 
in different rehabilitation protocols improved motor 

function, balance, aerobic function, driving skills, pain 
level, and psychological and motivational aspects [52]. 
Most studies found that VR intervention can be effec-
tive in upper limb rehabilitation and improve physical 
aspects such as strength and function metrics and range 
of motion metrics [48, 53–55], consistent with our find-
ings. Quality of life (QoL) is related to the level of physi-
cal activity. Therefore, physical exercise programs are 
used to rehabilitate patients treated with chemotherapy. 
VR interventions could help improve the level of physical 
activity and QoL.

Cybersickness symptoms were not reported in most 
studies for using VR in breast cancer patients’ treat-
ment, which indicates that technology is advancing to 
the point where cybersickness symptoms are no longer 
evident. The findings of this systematic review are in 
line with previous studies [9, 48]. Cybersickness refers 
to symptoms and unpleasant side effects that users expe-
rience during or after VR immersion, such as nausea, 
headache, dizziness, vomiting, eyestrain, tiredness, diso-
rientation, ataxia, pallor, dry mouth, and sweating [56, 
57]. Chirico et  al. in their study reported cybersickness 
symptoms using the Virtual Reality Symptom Question-
naire (VRSQ) [58]. Their findings showed that except for 

Fig. 4 The radar chart of the platforms used for VR intervention
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Fig. 5 Co-occurrence overlay visualization network of keywords

Table 3 Challenges and limitations of included studies

Challenges categories Challenge/ Limitation/ Obstacle subcategories Studies

VR-related Weight of headsets and helmets [33, 41]

User resistance because of first exposure to the VR [19, 41]

Quality of visual image [33]

Weakness of learning ability [41]

Need for familiarization stage to use of VR [19]

Adverse effects of medication on the effective use of VR [37]

Cost of the equipment [20]

Study-related Small sample size [30, 33, 34, 37, 41–43]

Study design [7, 31, 32, 36, 38, 42]

Single study site [33–35, 42]

Lack of generalizability [20, 41, 42]

Risk of bias [7, 36, 42]

Lack of standardized measurement tools [30, 35]

The intervention was used only once with each patient [7, 35]

Lack of blinding [7]

Investigating short‐term effects [7]

Short duration of the study [38]

Non-compliance of patients [43]

Insufficient data collection [41]

Patient unwillingness to complete questionnaires [19]
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a slight difficulty in concentrating, all symptoms such as 
nausea, dizziness, headache, drowsiness, and eyestrain 
occurred with a frequency of less than 20% in the patients 
[7]. In a systematic review and meta-analysis, Caser-
man et  al. found that advancements in technology and 
current-generation VR HMDs have significantly fewer 
problems with cybersickness (P < 0.001), which could be 
due to technological advances. However, some symptoms 
of cybersickness are still present. Furthermore, they dis-
covered that the nature of movement, specifically sen-
sory mismatch and perceived motion, were the primary 
causes of cybersickness in VR [57].

This systematic review indicated that VR had nega-
tive effects in only two studies, including cybersickness 
in one study and no reduction in pain in another. Our 
study revealed that the application of VR may always 
bring challenges. The most critical challenges reported 
in studies related to this technology include two 

challenges: (1) the weight of headsets and helmets; and 
(2) the resistance of patients affected by breast cancer 
against using VR because of their first exposure to it. 
User resistance is a complex behavior phenomenon that 
is considered as an important constraint in the success-
ful implementation and use of technology [59]. When 
a new technology such as VR is used for the first time, 
patients may resist using it due to a lack of familiarity 
and fear use it [60]. However, more studies are neces-
sary about the resistance of patients affected by breast 
cancer against using VR.

Safi et al. in their study found that engaging and sup-
porting stakeholders in developing new technologies 
such as VR is essential and can reduce user resistance, 
which leads to increased technology acceptance in indi-
viduals [61]. As a result, it is suggested that patients 
receive the necessary education to become acquainted 
with emerging technologies such as VR.

Table 4 Outcomes of VR intervention in included studies

Outcome category Outcomes subcategories Effect

Positive No effect Negative

Mental aspects Reducing chemotherapy-related symptom distress 
levels

[33, 34, 37] [35]

Reducing fatigue [7, 33, 34]

Reducing anxiety [7, 19, 20, 33, 34]

No cybersickness [19, 30, 31, 33, 34, 35] [7]

Reducing the time perception [19, 34, 35, 36, 44]

Reducing pain [20, 29, 30, 38] [37]

Reducing depression severity [7, 30]

No motion sickness [30]

Improving knowledge about treatment [42]

Increase of confidence [42]

Increase of satisfaction [42]

Reducing tension [7]

Reducing anger [7]

Relaxation [31]

Patients experienced a more pleasant state [31]

Reducing fear of movement [38]

Reducing negative emotional arousal [19]

Increase in positive emotional state [19]

Physical aspects Strength and function metrics improved [30, 38, 43]

Increase of range of motion metrics [30, 38]

Reducing heart rate [37]

Reducing blood pressure [37]

Reducing saliva cortisol [37]

Improvement of lymphedema state [43]

Static postural control [32]

Dynamic postural control [32]

Increase of flexion and abduction [29]

Increase of electrical activity [29]
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This study showed that therapists could use VR in dif-
ferent stages of treatment to improve the condition of 
patients with breast cancer. As mentioned, VR can be 
used in chemotherapy, radiotherapy, and the post-surgery 
period, and therapists can achieve different goals with 
this technology in these stages of treatment. For example, 
they can be used in patients who have had a mastectomy 
to increase their range of motion. In the chemotherapy 
stage, it can also be employed to reduce time perception, 
which many studies have shown that it was instrumental 
in this goal and has led to less understanding of the time 
spent. On the other hand, this technology can be utilized 
to reduce fatigue or even depression in these patients. 
The findings of this systematic review are consistent with 
previous reviews on this topic [9, 48, 50]. VR intervention 
appears to be a powerful and effective tool for diverting 
patients’ attention away from medical procedures such as 
chemotherapy [50].

This study had a series of strengths and limitations. 
One of the strengths of this study was searching five 
valid databases and examining the references of all the 
included studies, which led to including the most rel-
evant studies in this review as much as possible. How-
ever, this study has some limitations that need to be 
addressed. Firstly, the number of trials was small. Sec-
ondly, the included studies involved small sample sizes, 

highlighting the need to develop trials with larger pop-
ulation sizes. Thirdly, studies in non-English languages 
should also be considered.

Implication for practice and future research
The results of this systematic review demonstrated 
that using VR intervention in breast cancer patients 
decreases anxiety, pain, depression, fatigue, time per-
ception, fear of movement, and cognition function. In 
addition, the technology increases relaxation, knowl-
edge, confidence, satisfaction, strength and func-
tion metrics, and range of motion metrics. Moreover, 
cybersickness symptoms were rare, and this reflects the 
advancement of VR technology. Based on these find-
ings, it is recommended that healthcare providers use 
VR intervention for patients with breast cancer during 
the care process, chemotherapy, radiation therapy, and 
after surgery. The development of VR programs that 
empower patients to continue their therapy at home 
can be helpful because the treatment does not end 
when the patient leaves the oncology ward. Future stud-
ies can be conducted with larger sample size, longer 
intervention duration, and higher methodological qual-
ity. Furthermore, it is suggested that this intervention’s 
cybersickness symptoms and cost-effectiveness be 
examined.

Fig. 6 Quality assessment of the included studies
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Conclusion
This systematic review showed that VR interven-
tions could serve as a tool for supporting breast cancer 
patients. VR could provide opportunities to reduce anxi-
ety, time perception, pain, fatigue, chemotherapy-related 
symptom distress levels, and depression severity and 
improve the range of motion, strength, and function. 
However, some challenges include the weight of head-
sets and helmets, visual image quality, and equipment 
cost. VR can be effective for rehabilitation and symptom 
management and is used in different stages of treatment 
to improve the condition of patients with breast can-
cer. However, cybersickness’s clinical factors are poorly 
understood and need further research.
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