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Abstract: This article presents results of the research conducted with the use of participatory methods
by the Faculty of Architecture, Poznan University of Technology on architectural design of healthcare
facilities. The studies concerned the needs of patients and hospital staff in an orthopaedic and
rehabilitation hospital. Preferences and expectations of all the users of healthcare facilities should be
considered as early as at the stage of planning and designing. The hospital profile and the type of its
users predetermine the architectural design in the area of the building functions, its internal circulation
and interior design. Participation of the user in the process of compiling design recommendations is
a chance for a designer to confront the original assumptions with expectations and to adjust relevant
solutions to factual needs of the users. This study, undertaken in a regional setting, provided an
in-depth exploration of staff’s experiences of hospital space to indicate possible spatial improvements.
Methods: The research was conducted on the basis of a case study of a renowned regional orthopaedic
and rehabilitation hospital in Poznan, Poland. Rapid assessment methods and questions were
examined to describe current approaches and synthesize results. Semi-structured interviews and
thematic analysis identified staff and patient’s experiences. Result: Participation of hospital staff and
patients resulted in design recommendations of high utility value. It was found that the two groups
to a certain extent proposed similar recommendations; however, certain proposals submitted by the
two groups were totally opposite. Conclusion: the research highlighted the importance of the active
research methodology that engages the researcher/expert in the action and critical reflection process.
Such a methodology can successfully underlie the formulation of accurate recommendations.

Keywords: hospital design; patient; staff; architecture; orthopaedic hospital; rehabilitation; participation

1. Introduction
1.1. Design of Healthcare Facilities and Its Social Impact

The aim of this research is to create project recommendations for orthopaedic hospital
in Poland. The rank of participatory design that involves patients and staff increases
if quantitative and qualitative research is combined. Functionally oriented, equipped
with state-of-the-art technologies, determined with legislative requirements and financial
constraints, architecture of healthcare facilities must remain sensitive and empathic towards
their users by properly responding to their individual needs.

Hospitals are facing challenges inherent in high demand for medical services due to
increased number of patients, as the proportion of patients over 65-years-old increases [1].
On the other hand, research shows that an individual approach to a patient in his/her
recovery period plays an important role. This fact applies not only to the dedicated
treatment procedures but also to hospital space adapted to individual needs of the building
users [1].

Proper parameters of functional hospital layouts, reproduced as model solutions, can
be viewed as an improvement that will not only contribute to the wellbeing of hospitalised
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patients but will also increase work efficiency of medical and non-medical staff [2]. The fact
that efficiency of hospitals needs to be increased does not mean that it has to be undertaken
at the expense of the customisation of medical services and recovery space to individual
needs. Participation has become a method of integrated design [3]. In the overall recovery
process, the quality of space and its customisation to individual needs of the patient is
as important as the right diagnosis and dedicated therapy. As patients, we have become
more and more demanding, we are no longer interested in standard solutions, we expect
solutions that are tailored to our individual needs, requirements, lifestyle and personality.
R. Ulrich’s Report [4]—a synthetic review of over 600 scientific publications on the impact
of architectural solutions (physical environment) in hospital settings on the patient’s feeling
of comfort and safety, the process of diagnosis, and therapy and on efficient work of
staff—has been widely used by designers of hospital facilities. Arguments for adoption
of a given methodology are first of all supported with the successful implementation
of the evidence-based design in architectural designs of healthcare facilities. From the
studies presented by Ulrich, it follows that well-being of patients may depend on various
architectural factors and quality of space, where such quality is created at an early stage of
a hospital or, speaking more broadly, of a healthcare facility design [5]. Moreover, hospital
space may obtain basically different assessments depending on sociodemographic variables
such as age, sex, waiting time for a medical appointment or hospital arrival hour. This
confirms that respective adaptations of spatial features of built environment and climate
characteristics related to, e.g., room temperature, air humidity, noise level, or light intensity
largely affect the wellbeing of patients and should be taken into account at a stage of
designing and organising hospital buildings in view of patients’ perceptive and adaptive
capabilities. The literature distinguishes four basic aspects of the built environment as with
regards to healthcare facilities that predetermine the level of patients’ satisfaction on the
basis of their individual perception of space, i.e., the environment conditions, functional
layout of a hospital, hygienic and sanitary conditions, and clear circulation system [1-4].

The above four criteria allow for a holistic assessment of space from the patient’s
perspective. Nevertheless, sociodemographic factors as the patients’ gender, age, education
that determine the respondents’ level of satisfaction should also be considered [6,7]. Re-
search on the perception of hospital space by its users [8] conducted by a team of scientists
from the UK (Monjur Mourshed and Yisong Zhao) shows that such factors as the lighting,
furniture, and colour scheme do affect the way architectural space of a hospital is perceived
by the patients. Based thereon, it has been proven that satisfaction of hospital users is
determined by the quality of space. It has, moreover, been proven that incorporation of
the users’ expectations into the hospital’s functional planning facilitates the creation of
truly healing space [5,9]. It has been also confirmed that quality of architectural space of a
hospital is created at a very early stage of designing and functional planning of the building.
At the same time, another team from China and the USA (Tsai C.Y., Wang M.C., Liao W.T.,
Lu J.H., Sun PH,, Lin B.Y., Breen G.M.) pioneered studies on the level of satisfaction of
hospital patients from medical services in the outpatient facilities [10], scale of their needs,
requirements, and perception of space, accounting for sociodemographic factors. It turned
out to have a significant impact on the assessment of functional and spatial solutions.
Having surveyed 680 patients of 17 admission rooms, it has been found that [10]:

1  Personal features of patients affect their satisfaction regarding hospital admission;

2 "Face to face” opinion polls are more reliable;

3  If patients’ expectations are taken into account at the modernisation of space of admis-
sion rooms, patients’ satisfaction level increases.

Having been able to analyse the results of the aforementioned research, the authors
have adapted relevant research assumptions in order to transpose them onto Polish condi-
tions. Thus, the authors have worked out their own questionnaire, accounting for those
architectural aspects of admission rooms that the previous research found important for
the wellbeing of patients and staff of an orthopaedic and rehabilitation hospital.
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1.2. Situation of Healthcare Facilities in Poland in View of an Ageing Society

To meet the challenges of the 21st century, hospitals need to be transformed to properly
address sociodemographic changes and an ageing society. As a result, we are facing higher
demand for medical services that need to be provided 24 h a day/7 days a week to an
increasing population of patients. Architectural designs of hospitals should be able to
adequately respond to the changing needs of the users and this applies both to new and
already existing buildings. We need to remember that not only medical technologies
and treatment methods are subject to rapid changes. So are the preferences of the users,
including their spatial needs [11].

Forecasts of how the healthcare system and residential architecture have to transform
stress the importance of user participation in the overall process of architectural design
of healthcare facilities [12], in this case a particular role of the patients in the treatment
process and in the process of treatment management (patient-centred design and co-design).
Architecture of a building directly affects building management, and thus indirectly affects
the financial result of building management [13].

Costs of hospital treatment have been continuously rising as a result of the increasing
number of seniors in the overall population (ageing society phenomenon) (Figures 1 and 2).

$0 $62
2016 | $635  $211 =$908
$0
2050 | $1385 $397 $136 ~$1918
$0 $500 $1000 $1500 $2000
@ insurance system government spending current expenses | private health care

Figure 1. Healthcare spending by type. Prepared by: A. Gawlak, based on: Financing Global
Health Database 2018/Financing Global Health Database, http://www.healthdata.org/policy-
report/financing-global-health-2018-countries-and-programs-transition, access: 10 August 2019.
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Figure 2. Costs of medical treatment of patients by age and sex [13] by: A. Gawlak.

Calculating globally, hospitalisation costs are mainly generated by patients aged 65+
(around 40%), this group is followed by patients aged from 45 to 65 (27%). The share in
such costs by patients aged from 20 to 44 is 20% and patients aged under 20 generate the
lowest hospitalisation costs (at a level under 10%) [14].

Patients aged 65+ generate the highest costs of medical treatment; moreover, a general
share of that age group in the overall population will be rising, this without doubt will
translate into increased hospitalisation costs in future [15].

According to the forecasts, in 34 years’ time public spending on medical services in
European countries will double as compared to the current spending levels.
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Hospitals can be designed to optimise building service fees, e.g., via optimisation of
space and staff circulation paths or optimisation of the building fit. However, even the most
efficient hospital management cannot prevent a financial crisis in future if the form and
space of healthcare facilities is not revised adequately to the increasing demand for medical
services with the reservation that it shall not undermine the quality of treatment and
efficiency of the overall healthcare system [14], also attending to the quality of treatment
and efficiency of the overall healthcare system [16].

According to the data from the Central Statistical Office of 2019, there are almost
1000 hospitals in Poland that provide their medical services in over 7000 departments with
over 180,000 beds for patients [17].

Proper parameters of functional hospital layouts, reproduced as model solutions, could
be viewed as an improvement that will not only positively affect the wellbeing of hospitalised
patients but also will increase work efficiency of medical and non-medical staff [18].

At present, there is a clear tendency to restructuring and reducing the size of hos-
pital departments due to the introduction of cutting edge treatment technologies that
are not only more efficient but also improve the healing process and shorten the required
hospitalization [19]. As far as Poland is concerned, the situation seems very favourable [16,17].

From the reports of the National Institute of Hygiene (National Institute of Public
Health in Warsaw), it follows that Poland is a country in Europe with the highest number of
beds per inhabitant (in 2019 there were about 600 beds per 100 thousand inhabitants—these
figures are similar to those characteristic of such countries in Central Europe as Germany:
880 beds per 100 thousand inhabitants, Austria—767, Lithuania—743, Czechia—666. Taking
such a favourable ratio in mind, it might seem that in this area the needs are fully satisfied,
whereas in fact the number of beds does not represent the efficiency of the healthcare
system and the operation of the hospital network. As an example, we can refer to the
Scandinavian countries where the number of beds is very low but the quality of medical
services is very high. In Norway, for instance, there are only 397 beds, in Sweden 261 beds
and in Great Britain 280 beds per 100,000 inhabitants. The reason is that these countries
have focused on outpatient treatment and more efficient prophylaxis [16].

What is interesting is that, at a high rate of beds in Poland and a common opinion on
inefficiency of the healthcare system, the percentage of bed occupancy is relatively low and
amounts to 68% (there are even hospitals with bed occupancy of 11%). Rates at the level of
80-85% are assumed to represent efficient use of hospital beds.

Denmark is a recommended model to follow with regards to the organisation of the
healthcare system. The number of hospitals has been regularly decreasing there (in 2000
there were about 78 hospitals and in 2020 only about 20). Decisions on closing hospitals
are made in response to demographic changes, shortages of staff, and above all, new
organisational models and innovative technologies that allow us to shift the burden of
healthcare from hospitals to outpatient facilities and places of residence [18]. Moreover,
access to information facilitates better prophylaxis, e.g., via access to knowledge and
educational activities.

In the years 20192020, we can observe that the number of beds has been slowly going
down in Poland [16]. This is, however, mainly due to new legal provisions on the required
number of employed nurses per one hospital bed. Increasing demand for professional
nursing care is closely correlated with changing demographics. Forecasts assume higher
spending levels in the healthcare sector by about 100% in the next 34 years. The control
made by the Polish Supreme Chamber of Control upon an order from the Ministry of Heath
shows that the declining number of hospital beds has failed to translate into the satisfaction
of patients from the quality of medical services. On the contrary, their dissatisfaction
continues to be very high. Yet, it can be observed that the group of satisfied patients grew
by 4% in the inspected period (2008-2018), at the same time, the number of dissatisfied
patients proportionately went down (Figure 3). Thus, decisions made by architects should
be more and more accurate and conscious. They should, moreover, be the knowledge-based
decisions in view of the needs of all co-participants of the process.
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Figure 3. Level of satisfaction from healthcare system in Poland. Prepared by: A. Gawlak, on the
basis of the data published by the Polish Supreme Chamber of Control and Centre for Public Opinion
Research (Communication no. 89/2018).

2. Material and Methods
2.1. W. Dega Hospital in Poznan (Poland)
The W. Dega orthopaedic and rehabilitation clinical hospital of the Medical University

in Poznan [20] provides hospital treatment and general rehabilitation services to patients
(Figures 4-7).

Figure 4. Orthopaedic hospital in Poznan, source: https://www.siepomaga.pl/degapoznan, access:
15 June 2022.

Orthopaedic diseases are most often the result of a broadly defined injury or degener-
ative disease of the musculoskeletal system that develops slowly over the years.

The building occupies two wings and is located near the city centre. The hospital
accommodates fourteen departments, hospital outpatient facilities, doctor’s offices, and
labs. Within the hospital premises, there is a swimming-pool, a modern rehabilitation
centre with rehabilitation-supporting technologies and sport facilities. Functionally the
hospital is organised into a hospital and an outpatient facility.

2.2. Methodology

This study applied a range of research methods selected in view of the assumed
research goals. Among the methods used were a review of the available literature and
descriptive analyses. National and international scientific publications, databases, reports,
and statistical data served as our reference material.

The research included qualitative and quantitative studies developed on the basis of
statistical methods and techniques. Its purpose was the diagnosis of spatial needs of users
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of an orthopaedic and rehabilitation hospital (i.e., patients and staff) and their preferences
as to the selected amenities. The following research techniques were used: (1) description,
explanation, and interpretation; (2) study of the reference literature, analysis, and criticism;
(3) collecting documentation and artefacts, taking photographs, making sketches, etc.;
(4) making surveys and using techniques of statistical analysis; (5) correlation; (6) observa-
tion; and (7) interviews.

The qualitative approach was chosen as it makes it possible to gain insights about staff
and patient perceptions, their spatial preferences, and architectural expectations as well.
Qualitative study was carried out based on 119 in-depth interviews developed over one
month (April 2022). Participants were doctors (n = 12), nurses (n = 8), physiotherapists
(n = 24), and patients (75). All respondents were selected through the current hospital staff
and patients, and all of them took part voluntarily in the research. An inductive method
was used to answer the following research question:

Personnel perspective:

1. What emotions does work in the orthopaedic ward evoke in you?

2. What are your expectations for hospital space improvements? (Choose from those listed
below or enter your own)

- Horizontal circulation routes

- Short distances between premises

- Clear identification system

- Rest and refreshment rooms with direct exit outside

- A social room for a medical staff of all types of specialization

- Cloakroom with lockers

- A kindergarten or creche for the employees’ children

- An option of preparing or buying a warm meal in the workplace

- Attractive location

- Pieces of art in hospital interiors

- Other: ... .

Patient perspective:

1. What emotions does work in the orthopaedic ward evoke in you?

2. What are your expectations for hospital space improvements? (Choose from those listed
below or enter your own)

- Horizontal circulation routes

- Short distances between premises

- Clear identification system

- Rest and refreshment rooms with direct exit outside

- A social room for a medical staff of all types of specialization

- Cloakroom with lockers

- A kindergarten or creche for the employees’ children

- An option of preparing or buying a warm meal in workplace

- Attractive location

- Pieces of art in hospital interiors

- Other: ... .

3. What are additional functions missing in the hospital that are concerned or well-proven in
other similar facilities?

- Therapeutic garden

- Outdoor gyms

- Cinema/open air cinema

- A place for work

- Single rooms

- Double rooms

- Accessibility of services, e.g., a store

- Common areas dedicated to social integration

- Restaurant, swimming pool, chapel
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By courtesy of the hospital administrator, we were permitted to conduct our qualitative
studies in April 2022. We carried out qualitative surveys of the hospital users (staff and one
employee) with regard to their perception of the treatment process in the orthopaedic and
rehabilitation department. The qualitative studies consisted of conducting prior planned
interviews with the medical and administrative staff, based on a set scenario. The interviews
intended to find out what the work-facilitating hospital amenities and work-impeding
factors were as well as to identify aspects that positively or negatively contributed to patient
recovery from the daily perspective of the staff and patients.

The moderator started the interviews by welcoming the participants and presenting
herself and the scope of the project. After illustrating the aim of the study and gaining
permission for audio-recording, respondents were asked to briefly describe themselves and
just after investigating the main research topics proceeded.

Once completed, data were aggregated and analysed.

2.3. Qualitative Studies—Results

First, the hospital site visit inspection was made, and then the nursing staff were
interviewed.

The site visit started in the admission room. The nurse in charge was first interviewed
with regard to the structure and organisation of that part of the hospital: the admission
room for planned hospital admissions and registration office are located as separate hospital
zones. Wide halls where patients can comfortably wait for their turn, with no impediment
to patient and staff traffic are very important too. It was stressed that a queue management
system with a ticket printer and a ticket number display at a respective doctor’s office in one
larger waiting room space provided with rows of chairs had proven a very good solution.
The best working scheme for the patient admission process in the admission room zone
was the sequential location of the registration office; next was the nursing interview room,
specialised outpatient room, and exit, with an assumption of a one way patient traffic.

The site visit continued at the department of spine orthopaedic surgery and rehabil-
itation for adults, the organisational structure of which was studied in detail. The main
problematic issue at the department proved to be too small or poorly ventilated utility and
storage rooms. The head nurse, showing us around the department, took us to a toilet with
a bathtub installed on a raised floor level, and pointed out that it should have been replaced
with a shower adapted to persons with limited motor abilities: it sometimes happens
that patients with limited motor abilities are unable to wash themselves. With this design
solution, we are not able to take the patient out of the bathtub as it is very uncomfortable
and dangerous. What we should have here is simply a shower head and a shower drain, so
we can push a patient on a wheelchair under the shower and wash him/her.

From the point of view of the nursing staff, a lockable nurse’s station was needed, and
not just a counter that is accessible to anyone: in such an organisational system each patient
and visitor has direct access to documentation, and even if the documentation is kept in
lockers they can be easily opened. Another issue brought to our attention was the sequence
of rooms intended for respective stages of inpatient care. The nursing station, followed by
the staff rest and refreshment room, treatment room, and finally the wound care unit was
assessed as the best organisational scheme. Such a layout of rooms facilitates efficient work
organisation and inpatient care.

Regarding the organisation of traffic in the orthopaedic and rehabilitation department,
doors proved a significant aspect, to be more precise—the manner of door opening. Both
patients and medical staff thought that the safest and the most comfortable solution was
the single-wing sliding or tilt and turn doors.
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Figure 5. Orthopaedic hospital in Poznan, source: author’s own material.

Figure 6. Orthopaedic hospital in Poznan, source: author’s own material.
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During the site visit, lighting was another inspected issue. It was found that floor
spotlights/light strips were thought to be the best solution because they did not dazzle
a person going to the toilet at night or a patient taking medications at night. The bed
steering mechanism was another important hospital deign aspect that fell into the area of
our research interest. Few people are able to properly adjust a bed with a patient on top
if it is provided only with a hydraulic lift. Thus, the importance of a remotely controlled
mechanism was brought to our attention.

The operating theatre was the zone we inspected next. In the opinion of the staff, the
problematic issue was the space. The large size machines and equipment used to perform
the surgeries occupied even the space of the hall. On the other hand, if the machines
were to be stored in a dedicated storeroom, their arrangement therein would have to be so
designed that each could be freely transported to the operating theatre, with no necessity
to shift any other machines aside. As one of the surgeons pointed out: this would require
so much space that it seems a waste to design such storerooms.

The department also had a problem with storing baskets with surgical supplies and
trays with sterile surgical instruments:

They usually arrive at the operating theatre on a cart, and their excessive spare
numbers are usually left in the halls. The operating theatre could do with at least three
large storerooms for carts with surgical supplies and instruments, with an option of placing
the baskets and trays on one and the same shelf level of a rack system.

After the surgery, the cart with dirty materials is transported down by a lift; however,
as was pointed out that the height of the lift space was sometimes too low to accommodate
a cart with a pile of stacked dirty materials.

In operating theatres of an orthopaedic and rehabilitation hospital, equipment is not
recommended to be directly fixed to a ceiling because surgical procedures are so diverse
and concern such a wide range of body parts that all the machines and equipment items
must be mobile. Handheld instruments placed on mobile surgical instrument tables is a
much better solution, as we were told by one of the surgeons in the operating theatre.

The last visually inspected hospital area was the rehabilitation centre with rehabili-
tation supporting technologies, a relatively new and well-equipped hospital facility. In
the rehabilitation centre all types of rehabilitation equipment for physical therapy can be
found, i.e., Neuroforma stations for cognitive and motor rehabilitation with the use of
virtual reality technology or Lokomats robotic rehabilitation devices for physiological gait
rehabilitation of adults and children.

Figure 7. Orthopaedic hospital in Poznan, source: author’s own material.
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The rehabilitation room features an open-space design. Among advantages of such a
design, we can list easy access of a physiotherapist to all patients; however, mobile medical
privacy screens separating equipment and patients were missing; as a result, the camera
range could also record the space behind the exercising patient. Noise generated by the
machines posed another problematic issue. The need to install acoustic panels was neces-
sary. As one of the physiotherapists stated: despite an open-space arrangement facilitating
user integration, it would be an advantage to have individual consultancy rooms accessible
directly from the open space rehabilitation area, an equipment storeroom and space where
parents or carers can wait for patients. Usually, one rehabilitation therapy session of a child
takes 4.5 h, their parents or carers should have a space where they can wait.

The studies were next supplemented with an interview with a 2nd year student of
physiotherapy at the Medical University in Poznan, Ms. Maria Tuczyriska, an intern at
W. Dega Hospital. The interview, among others, pertained to internal traffic issues. It was
found that the general traffic circulation layout was well-organised; however, at some exits
there were threshold strips. This posed an obstacle for patients in wheelchairs and those
after a knee replacement surgery. Such persons may find it difficult to pass such obstacles
or fail to notice them. In general, there are many uneven surfaces in hospitals that pose
obstacles mainly to patients in wheelchairs. This was counterbalanced with lift options.
As a result, every department can be reached by a lift. The hospital is also provided with
two platform stairlifts, one facilitates access of the disabled people to the day ward and the
other their exit from the registration office. The lifts are located at the main entrance, near
the reception area, and at the entrance to the day ward. As far as the first platform stairlift is
concerned, it proves very useful. There is always someone that can assist a disabled person
with its operation, whereas regarding the platform stairlift to the day ward, a disabled
person in a wheelchair must manage on their own as there is no one that can be asked
for help. Another solution to facilitating access of the disabled is wheelchair ramps. In
general, staircases are provided with wheelchair ramps, says Maria. However, she has
also talked to a volunteer physiotherapist friend who runs physiotherapy programs for
people in wheelchairs and in her opinion, from the perspective of a person with limited
mobility, these ramps are very steep. Nevertheless, it is good that we can use the option of
wheelchair ramps; they are a verified solution and to some extent facilitate access to various
hospital areas. When asked about clarity of visual signs, Maria answered that the hospital
area was huge, and signs were not always visible at first sight and can be difficult to find.
Identification of the building entrance doors is quite complicated as there are no signposts
outside. Departments are clearly designated; each has its nameplate displayed over the
entrance doors. Hospital external areas such as benches, fountains, and greenery make up
additional amenities. The option of reaching them by car from the car park is an additional
asset. With the children that need to be hospitalised for longer time periods in mind, the
building has been provided with such amenities as a small store, school or a hairdresser.

Maria Tuczyriska stresses that the building is a bit grey and gloomy but there are
also some nicely renovated departments or places such as, e.g., a historical staircase with
wooden stairs, stucco decorations, and a chandelier. Moving along the hospital, it can be
easily observed that halls in the basement level are relatively narrow. This does not pose
any excessive nuisance, but as it is also a place where patients arrive, it may be difficult to
pass someone in a wheelchair.

2.4. Quantitative Research—Results

The above-described qualitative studies were supplemented with respective surveys.
A group of anonymous respondents, in this case medical staff and patients, were surveyed
in paper and electronic form. One hundred and nineteen respondents took part in the
survey, of which forty-four were the employees of the healthcare centre or of an orthopaedic
and rehabilitation hospital and seventy-five were the patients. For that purpose, active
research method that also actively engages the researcher/expert was used.
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The results have been grouped per the surveyed medical staff and patients and can
thus be easily compared. The first two questions concerned the sociodemographic data of
the respondents, i.e., gender and age. In both groups (medical staff and patients) female
respondents dominated—70.5% and 88%, respectively.

The data collected in the two groups showed that over 3/4 of respondents were aged
from twenty-one to thirty (Figures 8 and 9). The data collected in the two groups showed
a slight difference as regards other age ranges. In the group of patients, none was in the
age over 61.

<10

11-20
21-30
31-40
41-50
51-60
> 61

Figure 8. Age of respondent staff.

<10
11-20
21-30
31-40
) 41-50
51-60
@ >61

Figure 9. Age of respondent patients.

The survey next moved to analyse the emotions invoked by the environment of an
orthopaedic and rehabilitation hospital in persons hospitalised or working therein. Three
options were envisaged: positive, neutral, and negative. The obtained results clearly show
a difference between the feelings of medical staff and patients. A large majority of the
respondents had a neutral emotional attitude to the hospital; however, comparing answers
provided by the group of hospital employees and patients, it can be noted that the two
groups absolutely disagreed. Medical staff assessed their work positively (40.9%) and only
9.1% voiced a negative opinion (Figure 10), whereas only 14.7% of the patients had a positive
opinion regarding their stay in hospital and 24% were of a negative opinion (Figure 11).

Positive
Negative
Neutral

Figure 10. Perception of stay at the hospital—staff.
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Positive
Negative
Neutral

Figure 11. Perception of stay at the hospital—patients.

The next part of the survey included a list of multiple-choice questions on the ex-
pectations concerning work or hospitalisation/stay in an orthopaedic and rehabilitation
department. Depending on the group of respondents, answers to some questions differed.

For medical staff the most important was an option of preparing or buying a warm
meal in a workplace (84.1% of the respondents). This was followed by a rest and refreshment
room with a direct exit to outside. A proportion of 70.5% of the respondents selected that
option. The sequence of other selected options was as follows: short distance between
premises (61.4%), attractive location (56.8%), and cloakrooms with lockers (54.5%). During
our site visit, we learnt that the hospital staff highly approved of the locker system, yet they
stressed that the number of lockers was insufficient. The respondents also thought that the
following were important: horizontal circulation routes (50%), a social room for medical
staff of all types of specialisations (50%), and a kindergarten or créche for the employees’
children (34.1%). Pieces of art in a hospital interior were viewed as the least important.
Only 11 persons ticked that option, i.e., 25% (Figure 12).

22 (50%)
27 (614%)
24 (54.5%)

Horizontal circulation routes
Short distances between premises
Clear identification system
Rest and refreshment room with direct exit outside| 31(70.5%)
22 (50%)
24 (54.5%)

A social room for medical staff of all types of specialisations
Cloakrooms with lockers

Akindergarten or créche for the employees’ children 15 (34.1%)

An option of preparing or buying a warm meal in a workplace —37 (84.1%)

Attractive location 25 (56.8%)

Pieces of artin a hospital interior 11 (25%)

0 10 20 30 40

Figure 12. Spatial expectations of staff.

Patients” answers also included suggestions as to what they viewed as required in
an orthopaedic and rehabilitation hospital (Figure 13). Among the listed items were: an
area for walks, high standard of rooms, nice and qualified staff. In the surveyed group
of patients, short distances between premises or doctor’s offices were viewed as a top
priority (66.7%). Horizontal circulation routes ranked similarly to an attractive location
(36% and 34.7%, respectively) and were followed by a clear identification system (33.3%).
Like medical staff, the patients also thought the least of art pieces displayed in the hospital
interior; nonetheless, this option was selected by 12 respondents (16%).

Horizontal circulation routes —27 (36%)
Short distances between premises 50 (66.7%)
Clear identification system 25 (33.3%)
Attractive location 26 (34.7%)

Pieces of artin a hospital interior

An area for walks

Nice staff

High standard of rooms

Lifts and adaptations to the needs of the disabled
Floor adapted to the needs of the disabled
Qualified medical staff

0

1.3%)
1.3%)
1.3%)
1.3%)
1.3%)
1.3%)

10

12 (16%)

Figure 13. Spatial expectations of patients.
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The patients were asked about additional functions missing in the hospital concerned
or well-proven in other similar facilities (Figure 14). An absolute majority of respondents
thought that access to medical services was the most important criterion (73.3%). The
majority of the respondents preferred single rooms (66.7%) to double rooms (only 8%).
Therapeutic gardens (57,3%), outdoor gyms (36%), and common areas dedicated to social
integration (34.7%) also ranked high. Of the respondents, 30.7% thought a place for work
could be useful and 24% would be happy to have an open air cinema. One person suggested
a chapel.

Therapeutic gardens —43(57.3%)
Outdoor gyms 27 (36%)
Cinema/ Open air cinema 18 (24%)
Aplace for wark —23 (30.7%)
Single rooms —50 (66.7%)
Double rooms 6 (8%)
Accessibility of services e.g. a store 55 (73.3%)

Common areas dedicated to social integration 26 (34.7%)

Restaurant, swimming pool, chapel 1(1.3%)

0 20 40 60

Figure 14. Spatial expectations—alternative amenities—patients.

Another question was addressed to the two groups of respondents and referred to
a location that might be work-stimulating or recovery-stimulating during the patients’
hospitalisation or stay in an orthopaedic and rehabilitation centre. The obtained results
differed depending on the purpose of the respondents’ presence in the facility concerned.
Location of a work facility in an urban or suburban area seemed to be the most attractive
factor for the employees (Figure 15). Yet, urban and suburban locations were similarly
assessed (38.6% of the respondents). Only one in ten of the respondents would choose a
facility in a low-urbanised area (22.7%). Opposite opinions were voiced by the patients.
Here, a suburban location and a low urbanised location scored similar results (45.3% and
46.7%, respectively), whereas the lowest number of patients were interested in staying
in a hospital or healthcare centre in an urban area. Only six persons, i.e., 8% ticked that
option (Figure 16).

Urban area
Suburban area

Low urbanised area with access to
natural environment and fresh air

Figure 15. Preferred location of a hospital—staff.

Urban area
Suburban area

Low urbanised area with access to
natural environment and fresh air

Figure 16. Preferred location of a hospital—patients.

The last question concerned signposts facilitating patients and staff orientation and
circulation in the building. Both groups clearly preferred visual signposts such as maps,
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schemes, and icon signs. These were followed by horizontal signs. Vertical signs or oral
directions were rated at a similar level and viewed as the least legible. The added comments
suggested a combination of visual and verbal designations, which seems like quite a good
remark (Figures 17 and 18).

Vertical signs —15 (20%)
Horizontal signs —32 (42.7%)
Visual designations 35 (46.7%)
Oral directions 17 (22.7%)
0 10 20 30 40

Figure 17. Preferences as to the visual identification system in a hospital—staff.

Vertical signs —12 (27.3%)
Horizontal signs 14 (31.8%)
Visual designations —23(52.3%)
Oral directions 10 (22.7%)
0 5 10 15 20 25

Figure 18. Preferences as to the visual identification system in a hospital—patients.

3. Discussion

A wide range of recommendations on proper design of hospital space have been
developed in view of the expectations and potential additional functions. Emotional
attitudes of persons working and staying in the orthopaedic department were also analysed.

The obtained results laid the foundations for the design guidelines of an optimum
orthopaedic and rehabilitation facility from the perspective of patients and medical staff.
The large group of respondents was dominated by women; it may thus be easily inferred
that men are not affected with motor dysfunctions to the same degree.

The question whether the respondents had a positive, neutral, or negative emotional
attitude to their stay in the orthopaedic and rehabilitation department allowed us to find
that the majority felt neutrally about their stay. This means that the treatment does not in
any way influence social perception of the condition of the respondents. It is worth noting,
however, that negative and positive opinions voiced by the respondents working or staying
in the said department rendered opposite results. Concluding, it was mostly patients that
expressed a negative rather than a positive opinion about their stay in hospital, whereas
among the medical staff, a positive emotional attitude prevailed over a negative one.

The respondents were next asked about their expectations regarding their work or stay
in the aforementioned department. Here, only three key issues, selected by the majority of
the respondents is presented.

Medical staff thought that an option of preparing or buying a warm meal in a place
of work was the most important. As a result, the design guidelines took the account of
such a need, and it was decided that a kitchenette should be envisaged in each rest and
refreshment room situated in respective departments or the outpatient area.
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Another need indicated by a large group of respondents was a rest and refreshment
room with a direct exit to outside. This assumption is well-justified in view of the working
environment of the medical staff.

Short distances between premises ranked third among the medical staff sub-group of
respondents. Taking into account extensive hospital structures and functional connections,
the building form design envisaging the most important parts of the hospital in the central
part of the facility that is accessible from many different sides seems the best solution. This
way, optimum circulation routes between departments and other parts of the hospital can
be ensured.

Answers provided by the patients showed that they most appreciated short distances
between premises and horizontal circulation routes. It is fully understandable in view
of their health problems being the reason of their stay in this type of a medical facility.
Moreover, for this group of respondents, a central building body concentrating key hospital
functions would also be an optimum building layout.

Attractive location of a hospital was the third preferred option in the patient sub-group
of respondents. It is an undeniable fact that patients coming for a surgery or rehabilitation
should spend much time doing physical exercises. Attractive hospital location may only
facilitate their recovery.

Another question was addressed only to the patients and was intended to find out if
there were any additional functions that the hospital concerned was missing or that were
well-proven in other similar facilities. It may be concluded from the provided answers
that the patients expected availability of services such as a store or a pharmacy and single
rooms. Thinking of privacy and the recent COVID-19 pandemic, such expectations are
fully reasonable. The third most often selected option was therapeutic gardens intended to
support rehabilitation of systemic disorders.

Drawing conclusions from the results obtained regarding location of a hospital, it
should be noted that the two groups of respondents provided opposite answers, thus, the
answers were predetermined with the purpose why a given respondent stayed in a given
healthcare facility. Medical staff clearly preferred a location in an urban or suburban area
due to the fact that they had to commute thereto on daily basis and because such a location
was close to other facilities. The patients thought that suburban areas or low-urbanised
areas offered better location prospects. Such an opinion stems from the specifics of the
treatment and rehabilitation. Expecting a long hospital stay, it is no wonder patients cherish
natural environment and landscape assets. Such an environment can not only positively
affect their physical condition but may also prove conducive to mental repose.

Answers provided to the last question show what hospital signposts were deemed
the most legible and easy to understand for the respondents. Here, both the patients and
medical staff were in line and highly rated visual signs. This option was followed by
horizontal signs (both groups were again concordant in this respect). The above results lead
us to conclude that signs that are easily spotted, simple to understand, and lead directly to
the destination are most friendly for the patients and medical staff.

The above results provide useful design guidelines and enable us to define specific
amenities needed in an orthopaedic and rehabilitation facility by hospitalised patients and
working staff. Such guidelines will without doubt facilitate experience and knowledge
driven hospital designs up to the satisfaction of medical staff and patients.

4. Conclusions

Modern trends tend to shift hospital (including geriatric wards) designs towards
a patient-centred design. In particular, they focus on the effect of wellbeing and stress
reduction [12,21-24]. At a very general level of considerations, it may be stated that
functional and spatial solutions shall to the widest possible extent ensure the patient’s
independence and unassisted living. Hospital space shall be designed with easy orientation
of the patients in mind. At the same time, their feeling of dignity and privacy shall be
respected at any stage of the treatment. The available field-specific literature offers a wide
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range of design guidelines that are based on the studies of good professional practices and
case studies rather than on legislative requirements.

Forecasts on how the healthcare system and hospital architecture have to transform
stress the importance of user participation in the overall process of architectural design of
hospitals [25], in this a particular role of patients in the treatment process and in the pro-
cess of treatment management (patient-centred design and co-design) in the architectural
design of healthcare facilities [24,25]. The adopted methodology has confirmed the earlier
findings [26,27], namely that it is the role of a designer and researcher to include all the
users in the design process of the facilities concerned. If the expectations of the patients’
and medical staff’s quality of the environment is ensured, their comfort and well-being
improve. In this area, architecture can play a significant role and predetermine the overall
treatment process [28-35].

Author Contributions: Conceptualization, A.G.; methodology, A.G.; software, A.G. and M.S,; valida-
tion, A.G. and M.S,; formal analysis, A.G. and M.S,; investigation, A.G.; resources, A.G. and M.S.;
data curation, A.G. and M.S.; writing—original draft preparation, A.G.; writing—review and editing,
A.G. and M.S,; visualization, A.G. and M.S,; supervision, A.G.; project administration, A.G.; funding
acquisition, A.G. All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by the Poznan University of Technology, grant number 0112/SBAD/0196.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: The data that support the findings of this study are available from the
corresponding author, A.G., upon reasonable request.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or
in the decision to publish the results.

References

1. Price, AD.F; Lu, J. Impact of hospital space standardization on patient health and safety. Archit. Eng. Des. Manag. 2013, 9, 49-61.
[CrossRef]

2. Lang, J. Creating Architectural Theory: The Role of the Behavioral Science in Environmental Design; Van Nostrand Reinhold: New York,
NY, USA, 1997.

3. Springer, P. rticipatory design of healthcare facilities using virtual reality. Teka Kom. Archit. Urban. I Stud. Kraj. 2020, 16, 128-136.
[CrossRef]

4. Ulrich, R; Quan, X.; Zimring, C.; Joseph, A.; Choudhary, R. The role of the physical environment in the hospital of the 21st century:
A once-in-a-lifetime opportunity [Electronic version]. J. Manag. Policy Pract. 2013, 14. Available online: http://www.healthdesign.
org/sites/default/files /Role%20Physical %20Environ%20in%20the%2021st%20Century%20Hospital_0.pdf,stannal0.04.2014r
(accessed on 1 January 2020).

5. Mourshed, M.; Zhao, Y. Healthcare providers’ perception of design factors related to physical environments—Ronments in
hospitals. J. Environ. Psychol. 2012, 32, 362-370. [CrossRef]

6. Agata, G. Architektura Szpitala—Izba Przyje¢, Wyd; Politechniki Poznanskiej: Poznan, Poland, 2019.

7. Bahari, M.B; Ling, Y.W. Factors Contributing to Customer Satisfaction with Community Pharmacies in Malaysia. ]. Public Health
2010, 18, 35-41. [CrossRef]

8. Monjur, M.; Yisong, Z. Building Energy Research Group, School of Civil and Building Engineering; Loughborough University:
Loughborough, UK, 2014.

9.  McKee, M.; Healy, J. Hospitals in a Changing Europe; WHO, Open University Press: Buckingham, UK, 2002.

10. Tsai, C.Y.; Wang, M.C,; Liao, W.T; Lu, J.H.; Sun, PH.; Lin, B.Y.J.; Breen, G.M. Hospital outpatient perceptions of the physical
environment of waiting areas: The role of patient characteristics on atmospherics in one academic medical center. MC Health Serv.
Res. 2007, 7, 198. [CrossRef]

11. Cadirci, T.O.; Akmaz, A.E. The Impact of Healthscape on Customer Satisfaction and Loyalty in Public and Private Healthcare
Institutions. Yildiz Soc. Sci. Rev. 2017, 3, 81-962.

12. Caixeta, M.C.B.F,; Fabricio, M.M. Physical-digital model for co-design in healthcare buildings. J. Build. Eng. 2021, 34, 101900.
[CrossRef]

13.  Weinstein, M.C.; Stason, W.B. Foundations of cost-effectiveness analysis for health and medical practices. N. Engl. ]. Med. 1977,

296, 716-721. [CrossRef]


http://doi.org/10.1080/17452007.2012.688522
http://doi.org/10.35784/teka.2416
http://www.healthdesign.org/sites/default/files/Role%20Physical%20Environ%20in%20the%2021st%20Century%20Hospital_0.pdf,stanna10.04.2014r
http://www.healthdesign.org/sites/default/files/Role%20Physical%20Environ%20in%20the%2021st%20Century%20Hospital_0.pdf,stanna10.04.2014r
http://doi.org/10.1016/j.jenvp.2012.06.004
http://doi.org/10.1007/s10389-009-0280-7
http://doi.org/10.1186/1472-6963-7-198
http://doi.org/10.1016/j.jobe.2020.101900
http://doi.org/10.1056/NEJM197703312961304

Int. |. Environ. Res. Public Health 2022, 19, 15388 17 of 17

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.
24.

25.

26.

27.

28.

29.
30.

31.
32.

33.

34.
35.

Institute for Health Metrics and Evaluation (IHME). Financing Global Health 2019: Tracking Health Spending in a Time of Crisis;
THME: Seattle, WA, USA, 2020.

Gholami, R.; Higon, A.D.; Emrouznejad, A. Hospital Performance: Efficiency or quality? Can we have both with IT? Expert Syst.
Appl. 2015, 42, 5390-5400. [CrossRef]

GUS, Central Statistical Office Poland, Source. Available online: https:/ /stat.gov.pl/en/topics/health/health/methodological-
report-health-and-health-care-statistics-statistics-polands-reports,16,2.html (accessed on 20 August 2022).

Lurka, K. Duzo Lézek Szpitalnych, za Duzo, Termedia. 2019. Available online: https://www.termedia.pl/mz/Duzo-lozek-
szpitalnych-za-duzo,33181.html (accessed on 20 August 2022).

Nikou, S.; Agahari, W.; Keijzer-Broers, W.; de Reuver, M. Digital healthcare technology adoption by elderly people: A capability
approach model. Telemat. Inform. 2020, 53, 101315. [CrossRef]

Kasali, A.; Nersessian, ].N. Architects in interdyscyplinary contexts: Representational practices in healthcare design. Des. Stud.
2015, 41, 205-223. [CrossRef]

Dega, W. Hospital in Poznan (Poland) Website. Available online: https://orsk.pl (accessed on 20 August 2022).

Reay, S.; Collier, G.; Kennedy-Good, ]J.; Old, A.; Reid, D.; Bill, A. Designing the future of healthcare together: Prototyping a
hospital co-design space. CoDesign 2017, 13, 227-244. [CrossRef]

Lawson, B.; Phiri, M. The Architectural Healthcare Environment and its Effects on Patients. 2003. Available online: http:
/ /www.wales.nhs.uk/sites3/documents /254 /archhealthenv.pdf (accessed on 18 July 2022).

Health Outcomes; University of Sheffield, NHS Estates: Sheffield, UK, 2021.

Hsieh, Y.S. Taking Patients” Voices Into Account Within Quality Systems: A Comparative Study. Int. |. Health Care Qual. Assur.
2009, 22, 289-299. [CrossRef] [PubMed]

Benek, I; Szewczenko, A. Realizacja potrzeb spotecznych pacjentéw w obrebie szpitala geriatrycznego. Acta Univ. Lodz. Folia
Oeconomica 2015, 4, 315. [CrossRef]

Bielak-Zasadzka, M.; Bryskiewicz, K. Evidence-based design i jakos¢ behawioralna w przestrzeni medycznej. Projekt koncepcyjny
obiektu szpitalnego. Builder 2021, 25, 44-47. [CrossRef]

Dentzer, S. Healthcare without Walls. A Roadmap for Reinventing U.S. Health Care, Wyd; NEHI: Cambridge, UK, 29 October 2018;
ISBN 728915414.

Pereno, A.; Eriksson, D. A multi-stakeholder perspective on sustainable healthcare: From 2030 onwards. Futures 2020, 122, 1026052.
[CrossRef]

Groat, L.; Wang, D. Architectural Research Methods; John Wiley & Sons: Hoboken, NJ, USA, 2013.

Poplatek, J.; Marczak, E.; Czabanski, W.; Pokrzywnicka, K. Architektura Ochrony Zdrowia. Teoria i Praktyka; Wydawnictwo
Politechniki Gdanskiej: Gdarsk, Poland, 2018.

Wagenar, C.; Mens, N.; Manja, G.; Niemeijer, C.; Guthknecht, T. A Design Manual Hospitals; Birkhauser: Basel, Switzerland, 2020.
Harty, C.; Jacobsen, PH.; Tryggestad, K. Constructing healthcare spaces—The complex role of visualizations in negotiating
hospital designs and practices. Procedia Econ. Financ. 2015, 21, 578-585. [CrossRef]

Ferris, T.K. Evidence-Based Design and the Fields of Human Factors and Ergonomics: Complementary Systems-Oriented
Approaches to Healthcare Design. Health Environ. Res. Des. J. 2013, 6, 3-5. [CrossRef]

Becker, F.; Parsons, K.S. Hospital facilities and the role of evidence-based design. J. Facil. Manag. 2007, 5, 263-274. [CrossRef]
Ridge, A.; Peterson, G.M.; Seidel, B.M.; Anderson, V.; Nash, R. Healthcare Providers’ Perceptions of Potentially Preventable Rural
Hospitalisations: A Qualitative Study. Int. |. Environ. Res. Public Health 2021, 18, 12767. [CrossRef] [PubMed]


http://doi.org/10.1016/j.eswa.2014.12.019
https://stat.gov.pl/en/topics/health/health/methodological-report-health-and-health-care-statistics-statistics-polands-reports,16,2.html
https://stat.gov.pl/en/topics/health/health/methodological-report-health-and-health-care-statistics-statistics-polands-reports,16,2.html
https://www.termedia.pl/mz/Duzo-lozek-szpitalnych-za-duzo,33181.html
https://www.termedia.pl/mz/Duzo-lozek-szpitalnych-za-duzo,33181.html
http://doi.org/10.1016/j.tele.2019.101315
http://doi.org/10.1016/j.destud.2015.09.001
https://orsk.pl
http://doi.org/10.1080/15710882.2016.1160127
http://www.wales.nhs.uk/sites3/documents/254/archhealthenv.pdf
http://www.wales.nhs.uk/sites3/documents/254/archhealthenv.pdf
http://doi.org/10.1108/09526860910953557
http://www.ncbi.nlm.nih.gov/pubmed/19537189
http://doi.org/10.18778/0208-6018.315.01
http://doi.org/10.5604/01.3001.0014.8828
http://doi.org/10.1016/j.futures.2020.102605
http://doi.org/10.1016/S2212-5671(15)00215-4
http://doi.org/10.1177/193758671300600301
http://doi.org/10.1108/1472596071082259
http://doi.org/10.3390/ijerph182312767
http://www.ncbi.nlm.nih.gov/pubmed/34886491

	Introduction 
	Design of Healthcare Facilities and Its Social Impact 
	Situation of Healthcare Facilities in Poland in View of an Ageing Society 

	Material and Methods 
	W. Dega Hospital in Poznan (Poland) 
	Methodology 
	Qualitative Studies—Results 
	Quantitative Research—Results 

	Discussion 
	Conclusions 
	References

