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Introduction. In recent decades, significant advancements in oncological treatments, technology, survivorship
rates, screening behaviors, and healthcare support services have occurred. Yet, there has been minimal research on
the architectural design of spaces where these processes occur, their characteristics, evolution, and adaptation; this
makes it difficult to understand how it impacts healthcare provision and reception. This systematic review aims to
explore the impact of cancer-dedicated infrastructure (CDI) on user outcomes, identify key variables, and emphasize
the importance of the care environment.

Material and methods. Our literature review on this association identified 13 relevant articles. However, increasing
interest suggests opportunities for exploration.

Results. Findings indicate that architectural characteristics, spatial features, and physical elements influence patient
health outcomes and users' performance.

Conclusions. However, generalizability is constrained by the early stage of spatial analysis and sparse evidence. This
review underscores the untapped potential of studying CDI architecture and integrating it as a variable to enhance

the overall healthcare experience.
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Introduction
The precise origins of cancer-dedicated infrastructures can
vary depending on the region and healthcare advancements,
but the historical data of the establishment of the first CDI is
associated with the foundation of The Royal Marsden as the first
hospital in the world dedicated to the study and treatment
of cancer. This institution was founded as the Free Cancer
Hospital in 1851 [1]. However, CDIs gained significant momen-
tum during the latter half of the 20" century and continue to
evolve with advancements in cancer treatment and research.
The CDI construction program represents a pivotal, once-
-in-a-lifetime design project. In Europe, this undertaking

is guided by several key entities: the European Society for
Medical Oncology (ESMO), which sets standards for the qu-
ality of cancer care and treatment facilities; the European
Organization for Research and Treatment of Cancer (EORTC),
providing recommendations on research facilities; and Euro-
pean Union Directives and Regulations, including those con-
cerning radiation protection (e.g., Council Directive 2013/59/
Euratom), as well as the impact of constructing and operating
radiotherapy facilities. Additionally, depending on the CDI's
location, specific building codes and health regulations for
healthcare facilities may vary across different countries within
Europe.
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However, due to the continuous evolution and increasing
demand for cancer care [2], as well asadvancements in treatments,
these infrastructures may have been initially constructed with
standards that no longer fully reflect the current state of cancer
care and might have several implications. In similar contexts, rese-
archers have been studying what the implications are of hospital
characteristics to either increasing or decreasing the risk of medical
errors and the overall quality of healthcare, finding spatial layout
and ergonomics as crucial contributors for cancer care [3-5]. These
findings raise the question of whether a spatial layout designed
for current processes is adaptable to future needs.

This discussion points to an interdisciplinary collaboration
that pushes the research field to embrace evidence-based design
principles in order to ensure that architectural layout choices, such
asthose inthe construction or renovation of CDs, are informed by
rigorous research and aligned with evolving healthcare practices
(Hamilton, D. K, 2003). By integrating empirical evidence into
design decisions, healthcare facilities can not only better support
efficient workflows, enhance patient safety, and improve overall
healthcare delivery in the rapidly advancing field of cancer care
[5], but also enable us to assess the under/over architectural
performance of a space. This impacts not only the quality of care
and patient experiences, but the conditions, comfort, and quality
of work for medical staff that might be related with certain out-
comes. Additionally, it could also impact the efficiency of the in-
vestment in CDI construction and renovation.

So far, CDIs'closest variables identified in scientific literature
fit more on the spectrum of variables related to organizational
performance of the institution such as levels of cancer care, ho-
spital volume, population, racial composition, and availability
of treatment [6] and patient physiotherapy [7]. However, spatial
and architectural variables have still not yet been defined to

Table 1. Search strategies. Source: original. Elaboration: author

Source Quantity Query
PubMed 346

be able to have a standard for the analysis of spaces and to
understand the risks or benefits that it represents for diverse
CDI users, such as patients or medical staff.

As early as the 19905, research began exploring the link
between architectural features, care quality, and patient
wellbeing [8, 9] This research so far has focused on how
improving design makes hospitals less risky and stressful and,
while promoting more healing for patients, their families, and
staff. However, judging how scientifically credible the evidence
is that design affects clinical outcomes and staff effectiveness
in delivering care is still not defined [10]. To our knowledge,
thisis the first review addressing the impact of CDl on its users.

Material and methods

We prepared systematically review the scientific literature to
examine the relationship between architecture and spatial
features of cancer-dedicated infrastructures (CDIs) and users’
health/wellbeing-related outcomes. The study was performed
in phases, with partial results reported in accordance with
the “Preferred Reporting Items for Systematic Reviews
and Meta-Analyses” (PRISMA) checklist, updated in 2020 [11].

Search strategy

A systematic search of relevant papers was carried out in the follo-
wing databases: PubMed, Science Direct, Scopus, and on the He-
alth Environments Research & Design Journal from SAGE publi-
cations. The query was built to find original articles published
between the years 2000 and 2023 and include the wordscancer
facility” OR"cancer center”OR"oncology center"OR"hospital cha-
racteristics” AND“impact”ORrisk” OR "effect”in their title, abstract
orkeywords.The search strategy words organization variesin each
database. For more detailed information refer to Table I.

((IMPACTT(Title/Abstract]) OR (RISK[Title/Abstract])) OR (EFFECT[Title/Abstract]) AND ((ffrft[Filter])

AND (excludepreprints [Filter]) AND (fft[Filter]) AND (2000/1/1:2023/12/31[pdat]))) AND ((((HOSPITAL
CHARACTERISTICS[Title/Abstract]) OR (CANCER CENTER([Title/Abstract])) OR (ONCOLOGY CENTER([Title/
/Abstract])) OR (CANCER FACILITY[Title/Abstract]) AND ((ffrft[Filter]) AND (excludepreprints[Filter]) AND
(fft[Filter]) AND (2000/1/1:2023/12/31[pdat])))) AND (CANCER CARE[Title/Abstract] AND ((ffrft[Filter]) AND
(excludepreprints[Filter]) AND (fft[Filter]) AND (2000/1/1:2023/12/31[pdat]))) Filters: Free full text, Full text,
Exclude preprints, from 2000/1/1-2023/12/31

TITLE-ABS-KEY(‘cancer facility” OR “hospital characteristics” OR “‘cancer center” OR “oncology center”) AND TITLE-

TITLE-ABS-KEY(“cancer+facility” OR "hospital+characteristics” OR “‘cancer+center” OR “oncology+center”) AND

TITLE-ABS-KEY("CANCER CARE") AND TITLE-ABS-KEY(“impact” OR "risk" OR "effect”) AND PUBYEAR > 1999 AND
PUBYEAR < 2024 AND ( EXCLUDE ( DOCTYPE/cb") OR EXCLUDE ( DOCTYPE/cr") OR EXCLUDE ( DOCTYPE/dp")
OR EXCLUDE ( DOCTYPE,'th") OR EXCLUDE ( DOCTYPE/er") OR EXCLUDE ( DOCTYPE,'sh") OR EXCLUDE
(DOCTYPEed") OR EXCLUDE ( DOCTYPE/'le") OR EXCLUDE ( DOCTYPE'no"))

Elsevier 50

ABS-KEY(“impact”OR "risk” OR "effect”)
Scopus 2074
SAGE 93 CANCER (2007-2023)

(HERD: Health
Environments
Research & Design
Journal)

Total 2563
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Inclusion criteria

A decision was made to include only original articles that
investigate the relationship between the selected topics,
regardless of the type of cancer-dedicated infrastructures
(CDis) or their location. The target population of the selected
studies were non-permanent users of CDIs (patients or visi-
tors), and the outcomes of interest were those directly related
to their health or well-being implications. To complement
the definition and enhance the purpose of the research, we
decided to include case-study articles that run qualitative
architectural analyses of any area of the CDI. Article variables
included architectural or spatial characteristics, and physical
elements present in the space. Conversely, articles that focu-
sed on the CDIs' geographic distribution, capacity/volume,
facility type, or oncology services' performance were not
considered.

Additionally, all non-original studies (such as abstracts,
brief notes, commentaries, conference proceedings, reviews,
and correspondence) were excluded from the analysis. No
geographic restrictions were applied. A detailed description
of the inclusion criteria is provided in Table |I.

Study selection

As the first step, all the identified records were integrated
and deduplicated using EndNote Web. After deduplication,
we performed a two-phase screening procedure, the first for
titles and abstracts and the second for full texts, as is usually
done in this kind of work.

The screening of titles and abstracts was conducted
using the machine-learning-powered tool ASReview (v1.0rc0)
[12]. ASReview is a “free open-source machine learning tool
for screening and systematically labeling a large collection
of textual data” [13]. It utilizes natural language processing
and active learning to identify the features of articles that
meet the inclusion criteria of a review. Based on the inclusions
and exclusions made by the reviewers, it iteratively suggests

Table Il. Inclusion criteria. Source: original. Elaboration: author

Inclusion criteria

Publication year 2000-2023

Country of publication Any

Population type Oncology infrastructure users
(patients, visitors/families, or medical
staff)

Population size Any

Population age 18 years old or more

Type of cancer Any
Type of article Original articles only

Infrastructure definition Cancer center private or public

oncology ward

the next article. This approach ensures that the most relevant
papers are identified early in the screening process, signifi-
cantly saving time. The full-text screening involved evaluating
all articles deemed potentially relevant based on their titles
and abstracts to make the final decision regarding their in-
clusion in the review.

In both phases, authors of this article collaborated to label
each record as relevant or irrelevant based on the inclusion
criteria. Any disagreements were resolved through a secondary
analysis discussion, which included a third-party researcher
from the institution.

Data extraction

A pre-defined, customized, and original spreadsheet was utili-
zed to extract and collect useful data from the selected papers
[14]. The data encompassed both qualitative and quantitative
aspects. Qualitative data recorded included: source, name
of the first author, journal’s name, title, year of publication,
country, study design, cancer facility type, population type
of cancer, study aim, space focus, space variables, type of ar-
chitectural analysis, main variable analyzed, outcome measure,
and results. Quantitative data extracted included sample size,
scope, and other significant results quantifying the studied
association.

Moreover, the articles were grouped based on the type
of space under analysis: indoor spaces, outdoor spaces,
and analysis not focused on a single space. In addition, the ar-
chitectural variables were divided into three categories: archi-
tectural characteristics, spatial features, and physical elements
present in the area under analysis.

Risk of bias assessment

The risk of bias due to sample selection, robustness of compa-
rability, and ascertainment of exposure for all included articles
was assessed jointly by authors of this article using the Cochra-
ne Risk of Bias assessment tool and represented using the Risk
of Bias Assessment tool (RobVis).

Results

Included studies

The search of the repositories yielded 2563 articles. After remo-
ving duplicates (n =282), 2281 articles were loaded into ASRe-
view for screening. Out of these, 2149 articles were categorized
asirrelevant based on a review of their titles. The remaining 87
articles underwent abstract screening, during which 74 articles
were considered potentially eligible for review. However, 63
of these were excluded after the full-text screening. Ultimately,
11 articles met all the inclusion criteria. Additionally, 2 more
articles were identified through snowballing and reference
list, bringing the total to 13 articles, all of which were included
in the review. The PRISMA flowchart in Figure 1 summarizes
the selection process.
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Records identified
Database searching
(PubMed, Scopus, Science Direct, SAGE)
(n=2563)

Software

Records after duplicates removed
(n=2149)

Title and abstracts screened
(n=287)

Full-text articles assessed for elegibility
n=11)

Studies included in qualitative synthesis

(n=

Additional records identified/other sour-
ces (reference lists, secondary sources)
(n=2)

Duplicated records excluded

(n=282)

Irrelevant records excluded

(n=2062)

Irrelevant abstracts excluded

Full-text articles excluded
(n=65)
asons for exclussion:
+ volume/size fo d
facility type focused
centralization focused
navigation focused
distance focused
organization/performance focused

regionalization focused

Figure 1. Systematic review process. Author: Rafael J. Salas Carretero. Source: own study

Characteristics of included studies

The relevance of the topic is highlighted by the fact that most
of the articles (11/13, 85%), were published in the last 9 years
(2014-2023). The geographic distribution of the articles shows
a North American predominance, with 5 articles written in
the USAand 1in Canada (6/13,46%). Four studies were written
in Europe: one each Belgium, Italy, Poland, and The United
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Kingdom (4/13, 31%). South America is represented in two
articles written in Brazil (2/13, 15%). Lastly, one article was
written in Australia (1/13, 8%), representing Oceania.
Regarding the facility type, 5 studies were conducted in
oncological academic hospitals (5/13,38%), 3 were conducted
in oncological centers but did not have precise details (3/13,
23%), 2 were conducted in non-academic oncological centers



(2/13, 15%). Additionally, 1 study was conducted in a breast
center, 1in a cancer-related non-medical facility,and 1 did not
focus on any specificinstitution. Regarding the specific spaces
inside the infrastructures, 6 studies analyzed indoor spaces,
1 study analyzed an outdoor space, and the remaining 6 did
not focus on any single space.

Ten articles (10/13%, 77%) focused on analyzing
the three types of variables identified by the authors si-
multaneously: architectural characteristics, spatial features,
and physical elements. Of the remaining studies, two focu-
sed on spatial features and one on the physical elements
present in the space.

As for the study population, 4 studies focused solely on
cancer patients (4/13, 31%), and 3 studies focused on both
patients and staff members (3/13, 23%). Furthermore, 1 study
collected data from staff and family members, another collec-
ted data from patients, staff, and family members; and 1 study
collected data only from staff members. Three studies did not
have a specific study population due to their study design, as
they are case-study designs (3/13, 23%).

Finally, the remaining studies’ study designs were as fol-
lows: 4 were qualitative (4/13, 31%), 3 used a multi-design
approach (3/13, 23%), and the last three were cross-sectional,
retrospective, and comparative observational studies, respec-
tively. For more detailed information, refer to Table Ill.

Observed results of included studies

For better identification, the authors categorized the observed
results into three distinct categories based on the spatial focus
analyzed in the articles:indoor spaces, outdoor spaces, and ar-
ticles not specifically focused on a particular space.

Indoor spaces

Infusion room

The article by Wang and co-authors examines how different
spatial arrangements — private rooms, semi-open areas, or
open areas in chemotherapy care units — affect the experien-
ces of cancer patients, their families, and nursing staff. Private
rooms offer maximum privacy and are quiet but limit social
interaction and are more costly. Semi-open areas provide
a balance of privacy and social interaction, allowing for some
patient interaction while maintaining personal space. Open
areas facilitate easy monitoring by staff and social interaction
among patients but offer the least privacy [15]. Another study,
focusing on the same space with an emphasis on identifying
the impact of the architectural layout of infusion rooms on
nurse activities, nurse and patient satisfaction, patient privacy,
and clinical collaboration, also highlighted the importance
of balancing privacy and social interaction needs for both
patients and staff [16]. Both studies stated the need for further
research to determine the best design solutions to optimize
these spaces, highlighting the need for spatial optimization
and balanced environments.

ICU units

The article written by Matos and co-authors explores whe-
ther the design of ICU rooms, specifically single bed versus
multibed layouts, has animpact on the stress levels and burnout
rates of ICU staff and on the satisfaction levels of patients' families.
The findings reveal that while room design significantly affects
ICU staff stress and family satisfaction, it does not have a discer-
nible influence on the burnout rates among ICU staff. However,
it provides valuable insights into the considerations for ICU room
design to optimize staff well-being and family experience [17].
On the other hand, the article of Caruso and co-authors compa-
res the prevalence of delirium in patients admitted to single-bed
rooms versus those in multibed rooms. The findings suggest that
the architectural design of ICU rooms plays a significant role in
influencing delirium rates, with notable differences observed
between the two room types. This research highlights the im-
portance of ICU design considerations in patient outcomes,
particularly regarding the mental health and cognitive function
of critically ill patients [18].

Palliative care ward

The article by Rowlands J. and co-author [19] focuses on study-
ing how the environment of the palliative ward and its design
impacts the quality of life of advanced cancer patients. As a result
of this study, four themes emerged as impactful: staff behavior,
the immediate environment, single vs. multi-bedded rooms,
and contact with the outside environment. Findings show that
the attitude, competence, and helpfulness of the staff create
the atmosphere of the ward — regardless of layout, furnishings,
equipment and décor; however, most of the patients in this
study expressed a strong preference for a multi-bedded room
when they were well enough to interact and a single cubicle
when they were very ill or dying, which is contrary to the current
advice for building new hospitals with all single rooms [19].

Waiting room

The article from Blaschke and co-authors [20] explores the impact
ofincorporating artificial greenery into the waiting room of an on-
cology clinic. The study investigates how the presence of artificial
plants and green decor affects patient well-being, anxiety levels,
and overall satisfaction with the clinical environment. Despite
the use of non-natural elements, the findings indicate that the in-
troduction of artificial greenery can significantly enhance the per-
ceived quality of the space, providing psychological benefits to
patients during their waiting periods. This research underscores
the potential value of environmental enhancements in healthcare
settings, even when natural elements are not feasible [20].

Outdoor spaces

Healing gardens

The article by Valente and Cooper Marcus [21] explores the con-
cept of healing gardens and their role in promoting health
and well-being for cancer patients. It delves into the design
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processes and practical implementations of these therapeutic
spaces, outlining the design principles and processes involved
in creating healing gardens, including user-centered design,
natural elements, and accessibility. The article states that healing
gardens are effective in promoting well-being and recovery,
suggesting that incorporating therapeutic gardens into health-
care can significantly enhance the quality of life for users and of-
fer cost benefits for medical facilities. Further research and in-
terdisciplinary collaboration are recommended to continue
the development of these beneficial environments [21].

Not linked to specific spaces

Space characteristics

In the article by Tinner and co-authors [22], which aims to de-
termine the importance of wellness-building features and their
design, layout, and implementation on the satisfaction of pa-
tients and caregivers' needs, it is shown that caregivers' top
need is access to private and quiet spaces. This contrasts with
patients’ needs, who prioritize ease of movement, thermal
comfort, and natural light. Additionally, spatial features with
high common values between patients and staff include ther-
mal comfort, views of nature, and natural light. In contrast,
there are significant differences regarding the importance
of art, murals, and indoor plants [22].

Regarding the article by Gronostajska and Czajka [23],
which analyzed architectural characteristics, the spatial fe-
atures and physical elements of a non-medical oncological
infrastructure that supports cancer patients and their relatives
during the journey in the CDI showed that the application
of a hierarchy of functional zones allowing for a mix of spaces
accessible to all patients and accompanies at the same time,
spaces accessible to few patients at the same time and spaces
accessible only to a single patient (or plus 1) that ensure too
little natural light, spatial openness, ease of movement, mo-
bility adaptation, application of colors, and contrasts, produce
positive emotions and reduce the treatment burden [23].

The article from Guevara ran an analysis [24] of the architec-
tural design of a breast center’s interior based on the eviden-
ce-based design (EBD) process and the Universal Design (UD)
guidelines standards available. The study of layout-design fac-
tors, lighting and views, privacy, and the aesthetics of the spa-
ce along with the mixed-method approach of the research
of the study produced recommended design guidelines, en-
hancing CDIs design to target the following features: robes (vs.
hospital gowns), spa-like atmosphere, monochromatic color
scheme, use of wood and stone, private check-in areas, way-
finding, room temperature comfort, seating comfort, seating
style choices including bariatric, personal item storage, access
to natural light, indirect artificial lighting, living plants, views
of nature, flooring comfort, and wheelchair accessibility [24].

Finally, the article by Jellema and co-authors [25] ana-
lyzed the narratives of cancer patients to understand
the role of the built environment (such as place of residence,

ease of commuting) in their experience of cancer care. The ar-
ticle found out that the facility’s architectural characteristics,
spatial features, and physical elements impact the experience
of cancer patients as the exposure to buildings becomes inten-
se and meaningful. Results show that furnishings, distance to
the center, technology availability, physical limitations, odour
control, temperature, and noise all impact the experience in
the cancer center [25].

Space needs

The article by Bloom and co-authors [26], which stu-
died the trends transforming cancer care and effects on spa-
ce planning for academic medical centers, showed that as
treatment advances, there is a current spatial need for new
and improved health services as the translational research,
clinical trials, and supportive & complementary care. This article
emphasized the direct relation between the alignment of pro-
cesses, technology, and treatment updates with the space
requirements, enhancing the multipurpose design of new
spaces in order to be able to implement future changes in
oncological treatment and care [26].

The article by English and co-authors [27] focused on
studying the importance of the place in shaping health and he-
aling among breast cancer survivors. For them, understan-
ding how different landscapes contribute to healing and aid
the recovery process of women who have experienced breast
canceris key to identifying therapeutic spaces for better health
outcomes. Results from this study show that it is important
to consider individual space availability, as well as emotional,
social, and informational spaces that fulfill the needs of the pa-
tient [27].

Discussion

The findings of this systematic review underscore the im-
portance and significance of the architectural design of CDls
in the experience of cancer care. It has been identified that
architectural design can impact patient outcomes, family
and visitors’ experiences, and medical staff’s performance in
delivering care, while also minimizing their work-related risks
such as burnout. The study and evaluation of CDIs offering
a good balance between spaces that provide well-being to
the patients and families while also allowing medical staff per-
form efficiently has not been deeply explored in the literature
despite the potential impact of its benefits.

From this, it is evident that more qualitative research is ne-
eded to promote the building of evidence-based design spa-
ces that mightimpact health and well-being-related outcomes
for all users of CDIs. This kind of research is essential to identify
the main variables of these spaces. Results from our review
have identified beneficial architectural characteristics such as
indoor greenery, access to green areas, contrast-color walls,
and natural light; spatial features such as adaptability, ease
of movement, and privacy/social interaction opportunities;
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and physical elements such as privacy screens, support to-
ols, and diverse seating options which might play a positive
role during the cancer care journey for patients and visitors/
/families. Meanwhile, room visibility, working space size, layout
distribution, and green area accessibility play a significant role
in the performance and well-being of medical staff.

These findings align with previous research on different po-
pulations [28, 29], in which new health infrastructure has been
built or renovated. The design of this health infrastructure has
been guided by qualitative research using a user-centered ap-
proach to understand the behavior and needs of the patients.

However, with the continuous evolution of treatments,
technological developments, the increasing number of su-
rvivors, screening behaviors, and healthcare support servi-
ces, the needs of CDI users are in constant evolution. Despi-
te the need for more space being consistently supported
by the sustainable growth of infrastructures worldwide [30-33],
this alone does not seem to be the solution. Infrastructure's
role remains primarily as a support for medical services, with
the possibility of it becoming a significant factor in treatment
outcomes still not enough explored.

Other facts identified in this review, such as the different
denominations given to CDIs according to their capacity, vo-
lume, teaching activity, or location; along with the non-defi-
nition of a standard categorization of architectural variables;
and the lack of data about the architectural layout of CDIs in
medical databases, challenge the progression of research in
analyzing how they are linked to patients’ health outcomes.
At the same time, it complicates the possibility of evaluating
the performance of spaces in adapting to new currentimpro-
vements in oncology care delivery and treatments.

Finally, from the analysis, it has been noted that due to the in-
trinsic characteristics of CDI architecture, such as form, structure,
and materiality, along with the high levels of hygiene and infection
guidelines for health infrastructure, a high level of maintenance is
needed. At the same time, there is no evidence in research about
the maintenance of CDIs on their spatial adaptation to the actual
processes, and the populations treated inside them.

Conclusions

The results of this systematic review show a scarcity of research
on the impact of oncology CDI related variables on patients,
family, and medical staff outcomes. However, the increasing
appearance of the topic in recent years suggests growing inte-
restin this interdisciplinary relationship. The results of the revie-
wed literature support the hypothesis that CDI variables such
as architectural characteristics, spatial features, and physical
elements are associated with specific patient health outcomes,
visitor/family well-being, and staff performance levels. More
specifically, the results demonstrate that CDI variables can
significantly contribute to improving certain aspects of the li-
ves of cancer patients, their families, and medical staff. In fact,
the results show that places designed with a user-centered
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approach, especially those based on evidence-based design
research, are currently contributing positively to cancer pa-
tient’s treatment journey.

Sofar, the investigation is still in its early stages, and the re-
sults are quite inconsistent, so the possibility of a comparison
between them still represents a high risk of bias as they have
not taken into consideration the same variables. Consequently,
it seems that the need to identify these variables and pro-
mote an international standard of categorization for them,
becomes more relevant for their inclusion in epidemiological
studies. Finally, as physical spaces are undeniably necessary for
the delivery of healthcare, especially in oncological care where
procedures involve a diverse range of professionals and pro-
cesses, future directions for the inclusion of architectural layout
are needed as it implies potential improvements for all users.

Future directions

This systematic review explored the current knowledge

about the relationship between the architectural layout

and its variables and the diverse health-related, well-be-
ing, and performance outcomes of CDIs' range of users.

Including this type of interdisciplinary research undersco-

res the importance of considering architectural design as

a significant factor in healthcare delivery, and some consi-

derations must be made.

1. Thecancerjourneyisalong process encompassing preven-
tion, diagnosis, treatment, and survivorship stages. Users are
exposed to infrastructure at different levels in each stage.

2. Cancer-dedicated infrastructure combines multiple users.
User-centered design research is encouraged, but it must
encompass the diversity of oncology infrastructure users.

3. Space division in oncological infrastructure must be de-
veloped, with a categorization based on collaboration
between both disciplines.

Article information and declarations

Authors contributions

Rafael Jamie Salas Carretero — conceptualization, data cu-
ration, formal analysis, investigation, methodology, visualiza-
tion, writing — original draft preparation, writing — review
and editing.

Mariola W. Borowska — data curation, project administra-
tion, writing — original draft preparation, writing — review
and editing.

Conflict of interest
None declared.

Mariola W. Borowska

Cancer Epidemiology and Primary Prevention Department
Maria Sktodowska-Curie National Cancer Institute, Warsaw
ul. Wawelska 15B

00-001 Warszawa, Poland

e-mail: mariola.borowska@nio.gov.pl



Received: 8 Jul 2024
Accepted: 9 Jun 2024
Early publication: 2 Sep 2024

References

1.

Goldberg K. Which cancer center was first? The answer depends
on what you mean by “cancer center.” The cancer letter [Inter-
net]. 2021 Jul 9; 47(27). https://cancerletter.com/in-the-archi-
ves/20210709_6/ (07.05.2024).

IARC. Trends in Cancer Data Visualization [Internet]. Cancer over time;
2024. https://gco.iarc.fr/overtime/en/dataviz/trends?populations=1
2400_11200_20800_20300_19100_57800_61600_47000_44000_42
800&sexes=1&cohort=period&cancers=0&multiple_populations=1.
Evans J, Reyers E. Patient room considerations in the intensive care
unit: caregiver, patient, family. Crit Care Nurs Q. 2014; 37(1): 83-92,
doi: 10.1097/CNQ.0000000000000007, indexed in Pubmed: 24309462.
Rashid M. Two decades (1993-2012) of adult intensive care unit de-
sign: a comparative study of the physical design features of the best
practice examples. Crit Care Nurs Q. 2014; 37(1): 3-32, doi: 10.1097/
CNQ.0000000000000002, indexed in Pubmed: 24309457.

Stichler JF. Is your hospital hospitable? How physical environment
influences patient safety. Nurs Womens Health. 2007; 11(5): 506-511,
doi: 10.1111/j.1751-486X.2007.00226., indexed in Pubmed: 17897432.
Onishi H, Ishida M, Kawada S. [The importance of psycho-oncolo-
gyl. Gan To Kagaku Ryoho. 2012; 39(3): 331-336, indexed in Pub-
med: 22421756.

Wood H, Connors S, Dogan S, et al. Individual experiences and impacts
of a physiotherapist-led, non-pharmacological breathlessness pro-
gramme for patients with intrathoracic malignancy: a qualitative study.
Palliat Med. 2013; 27(6): 499-507, doi: 10.1177/0269216312464093,
indexed in Pubmed: 23128902.

Ulrich RS. Effects of interior design on wellness: theory and recent
scientific research. J Health Care Inter Des. 1991; 3: 97-109, indexed
in Pubmed: 10123973.

Ulrich R, Simons R, Losito B, et al. Stress recovery during exposure to
natural and urban environments. Journal of Environmental Psychology.
1991; 11(3): 201-230, doi: 10.1016/50272-4944(05)80184-7.

Ulrich RS, Zimring C, Zhu X, et al. A review of the research literature on
evidence-based healthcare design. HERD. 2008; 1(3): 61-125, doi: 10.1
177/193758670800100306, indexed in Pubmed: 21161908.

Page M, McKenzie J, Bossuyt P, et al. The PRISMA 2020 statement:
an updated guideline for reporting systematic reviews. BMJ. 2021,
doi: 10.31222/osf.io/v7gm2.

ASReview LAB developers. ASReview LAB Software Documen-
tation. 2023 Nov 2. https://zenodo.org/doi/10.5281/zeno-
do0.4287119 (08.07.2024).

Schoot Ry, Bruin Jde, Schram R, et al. An open source machine learning
framework for efficient and transparent systematic reviews. Nature
Machine Intelligence. 2021; 3(2): 125-133, doi: 10.1038/542256-020-
00287-7.

Microsoft Corporation. Microsoft Excel [Internet]. Redmon, WA;
2018. https://office.microsoft.com/excel.

Wang Z, Pukszta M. Private Rooms, Semi-Open Areas, or Open Areas for
Chemotherapy Care: Perspectives of Cancer Patients, Families, and Nur-
sing Staff. HERD. 2018; 11(3): 94-108, doi: 10.1177/1937586718758445,
indexed in Pubmed: 29480029.

Jalalianhosseini M, Freihoefer K, Doyle N, et al. The Impact of Infusion
Center Layout on Workflow and Satisfactions in Two Cancer Infusion
Centers: A Case Study on Staff and Patients. HERD. 2020; 13(3): 70-83,
doi: 10.1177/1937586719888221, indexed in Pubmed: 31779490.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32

33.

de Matos LB, Fumis RR, Nassar Junior AP, et al. Single-Bed or Multibed
Room Designs Influence ICU Staff Stress and Family Satisfaction,
But Do Not Influence ICU Staff Burnout. HERD. 2020; 13(2): 234-242,
doi: 10.1177/1937586719878445, indexed in Pubmed: 31597490.
Caruso P, Guardian L, Tiengo T, et al. ICU architectural design affects
the delirium prevalence: a comparison between single-bed and mul-
tibed rooms*. Crit Care Med. 2014; 42(10): 2204-2210, doi: 10.1097/
CCM.0000000000000502, indexed in Pubmed: 25226117.

Rowlands J, Noble S. How does the environment impact on
the quality of life of advanced cancer patients? A qualitative study
with implications for ward design. Palliat Med. 2008; 22(6): 768-774,
doi: 10.1177/0269216308093839, indexed in Pubmed: 18715977.
Blaschke S, O'Callaghan CC, Schofield P. ,Artificial But Better Than
Nothing” HERD. 2017; 10(3): 51-60, doi: 10.1177/1937586716677737,
indexed in Pubmed: 27956590.

Cooper MC, Valente R. Healing gardens: design processes and realiza-
tions of beneficial environments. TECHNE - Journal of Technology for
Architecture and Environment. 2015: 180-190.

Tinner M, Crovella P, Rosenbaum PF. Perceived Importance of Wellness
Features at a Cancer Center: Patient and Staff Perspectives. HERD.
2018; 11(3): 80-93, doi: 10.1177/1937586718758446, indexed in
Pubmed: 29488391.

Gronostajska J, Czajka R. Architecture therapy: principles of desi-
gning and shaping space in centres for cancer patients, based on
the architecture of Maggie’s Centres. BUILDER. 2021; 284(3): 64-68,
doi: 10.5604/01.3001.0014.7434.

Guevara D. Specialty Space: Breast Care Centers. HERD. 2021; 14(3): 358—
373,doi: 10.1177/1937586721990563, indexed in Pubmed: 33653164.
Jellema P, Annemans M, Heylighen A. Foregrounding the built
environment in the experience of cancer care: A qualitative study
of autobiographical cancer narratives. Eur J Cancer Care (Engl). 2019;
28(6):€13156,doi: 10.1111/ecc.13156, indexed in Pubmed: 31436912.
Bloom M, MarkovitzSS, Silverman S, et al. Ten trends transforming cancer
care and their effects on space planning for academic medical centers.
HERD. 2015; 8(2): 85-94, doi: 10.1177/1937586714565598, indexed in
Pubmed: 25816384.

English J, Wilson K, Keller-Olaman S. Health, healing and recovery: the-
rapeutic landscapes and the everyday lives of breast cancer survivors.
Soc Sci Med. 2008; 67(1): 68-78, doi: 10.1016/j.socscimed.2008.03.043,
indexed in Pubmed: 18440112.

Norouzi N, Martinez A, Rico Z. Architectural Design Qualities of an
Adolescent Psychiatric Hospital to Benefit Patients and Staff. HERD.
2023; 16(4): 103-117, doi: 10.1177/19375867231180907, indexed in
Pubmed: 37365801.

Przesmycka N, Strojny R. Architectural solutions of contemporary pe-
diatric hospitals - a study of selected projects. BUILDER. 2021; 284(3):
88-91, doi: 10.5604/01.3001.0014.7444.

Al-Shamsi HO. The State of Cancer Care in the United Arab Emirates in
2022.Clin Pract. 2022; 12(6): 955-985, doi: 10.3390/clinpract12060101,
indexed in Pubmed: 36547109.

Berns A, Ringborg U, Celis JE, et al. Towards a cancer mission in Hori-
zon Europe: recommendations. Mol Oncol. 2020; 14(8): 1589-1615,
doi: 10.1002/1878-0261.12763, indexed in Pubmed: 32749074.

Liu M, Yu Q, Liu Y. Developing quality indicators for cancer hospitals
in China: a national modified Delphi process. BMJ Open. 2024; 14(4):
€082930, doi: 10.1136/bmjopen-2023-082930, indexed in Pub-
med: 38594187.

National Cancer Institute. Global Oncology Survey of NCl-Designated
Cancer Centers. US Department of Health and Human Services, National
Institutes of Health. Retrieved from 2021.

319


https://cancerletter.com/in-the-archives/20210709_6/
https://cancerletter.com/in-the-archives/20210709_6/
https://gco.iarc.fr/overtime/en/dataviz/trends?populations=12400_11200_20800_20300_19100_57800_61600_47000_44000_42800&sexes=1&cohort=period&cancers=0&multiple_populations=1
https://gco.iarc.fr/overtime/en/dataviz/trends?populations=12400_11200_20800_20300_19100_57800_61600_47000_44000_42800&sexes=1&cohort=period&cancers=0&multiple_populations=1
https://gco.iarc.fr/overtime/en/dataviz/trends?populations=12400_11200_20800_20300_19100_57800_61600_47000_44000_42800&sexes=1&cohort=period&cancers=0&multiple_populations=1
http://dx.doi.org/10.1097/CNQ.0000000000000007
https://www.ncbi.nlm.nih.gov/pubmed/24309462
http://dx.doi.org/10.1097/CNQ.0000000000000002
http://dx.doi.org/10.1097/CNQ.0000000000000002
https://www.ncbi.nlm.nih.gov/pubmed/24309457
http://dx.doi.org/10.1111/j.1751-486X.2007.00226.x
https://www.ncbi.nlm.nih.gov/pubmed/17897432
https://www.ncbi.nlm.nih.gov/pubmed/22421756
http://dx.doi.org/10.1177/0269216312464093
https://www.ncbi.nlm.nih.gov/pubmed/23128902
https://www.ncbi.nlm.nih.gov/pubmed/10123973
http://dx.doi.org/10.1016/s0272-4944(05)80184-7
http://dx.doi.org/10.1177/193758670800100306
http://dx.doi.org/10.1177/193758670800100306
https://www.ncbi.nlm.nih.gov/pubmed/21161908
http://dx.doi.org/10.31222/osf.io/v7gm2
https://zenodo.org/doi/10.5281/zenodo.4287119
https://zenodo.org/doi/10.5281/zenodo.4287119
http://dx.doi.org/10.1038/s42256-020-00287-7
http://dx.doi.org/10.1038/s42256-020-00287-7
https://office.microsoft.com/excel
http://dx.doi.org/10.1177/1937586718758445
https://www.ncbi.nlm.nih.gov/pubmed/29480029
http://dx.doi.org/10.1177/1937586719888221
https://www.ncbi.nlm.nih.gov/pubmed/31779490
http://dx.doi.org/10.1177/1937586719878445
https://www.ncbi.nlm.nih.gov/pubmed/31597490
http://dx.doi.org/10.1097/CCM.0000000000000502
http://dx.doi.org/10.1097/CCM.0000000000000502
https://www.ncbi.nlm.nih.gov/pubmed/25226117
http://dx.doi.org/10.1177/0269216308093839
https://www.ncbi.nlm.nih.gov/pubmed/18715977
http://dx.doi.org/10.1177/1937586716677737
https://www.ncbi.nlm.nih.gov/pubmed/27956590
http://dx.doi.org/10.1177/1937586718758446
https://www.ncbi.nlm.nih.gov/pubmed/29488391
http://dx.doi.org/10.5604/01.3001.0014.7434
http://dx.doi.org/10.1177/1937586721990563
https://www.ncbi.nlm.nih.gov/pubmed/33653164
http://dx.doi.org/10.1111/ecc.13156
https://www.ncbi.nlm.nih.gov/pubmed/31436912
http://dx.doi.org/10.1177/1937586714565598
https://www.ncbi.nlm.nih.gov/pubmed/25816384
http://dx.doi.org/10.1016/j.socscimed.2008.03.043
https://www.ncbi.nlm.nih.gov/pubmed/18440112
http://dx.doi.org/10.1177/19375867231180907
https://www.ncbi.nlm.nih.gov/pubmed/37365801
http://dx.doi.org/10.5604/01.3001.0014.7444
http://dx.doi.org/10.3390/clinpract12060101
https://www.ncbi.nlm.nih.gov/pubmed/36547109
http://dx.doi.org/10.1002/1878-0261.12763
https://www.ncbi.nlm.nih.gov/pubmed/32749074
http://dx.doi.org/10.1136/bmjopen-2023-082930
https://www.ncbi.nlm.nih.gov/pubmed/38594187

