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SUMMARY 

The understanding of users’ behavior and needs represents a turning point in con-
temporary human-centered design. It is also important to find a balance between the re-
duction of energy consumption and the wellbeing of users during the occupancy phase of 
buildings. Post Occupancy Evaluation (POE) is among the most accredited evidence-
based methodology, in order to evaluate building performance through use of data from 
quantitative and qualitative analysis. Quantitative performance is detected through phys-
ical and technical monitoring whilst qualitative analysis is concerned with detecting the 
users’ perception and the characteristics of their behavior. The integration of POE into 
the whole life cycle of the building (from planning to re-use/demolition) is part of a 
broader definition called Building Performance Evaluation (BPE). Therefore, the detec-
tion of users’ feedback has proved particularly useful in the healthcare sector, with par-
ticular reference to the complex and delicate issue of hospital buildings. Seven case stud-
ies on three hospital buildings are presented here, in which POE was carried out to deep-
en knowledge of visual comfort. This aspect can influence productivity, hospitalization 
time, physical and psychological health of the people living in the hospital. Moreover, it 
is linked to energy consumption in different aspects. The results help to relate preferen-
tial lines of intervention for the improvement of users’ comfort with energy saving solu-
tions. 
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1. INTRODUCTION 

Visual comfort is a key factor for the hospital sector (CIBSE, 2008). The quality of 
the lighting has a direct influence on the performance of the activities in confined spaces, 
when determining the overall perception of the environment. In the case of health places, 
this is particularly true with benefit effects for patients and all medical staff.  

United States (ANSI, 2006) and United Kingdom (CIBSE, 2008) recognized that 
ambient light quality plays a crucial role, not only in the correct execution of a work 
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task. The quality of light also affects the overall perception of a space and, consequently, 
psychological and physical state of users, with positive effects on both patients (in terms 
of skill improvement and recovery time), and on medical staff (in terms of greater job 
satisfaction and stress reduction) (Lo Verso et al., 2016). The environmental quality re-
lated to visual comfort, both natural and artificial, has been extensively studied in resi-
dential, educational and office buildings (Frontczak et al., 2011). 

In fact, many studies have highlighted the influence that the hospital environment 
can have on people. The first research (Ulrich, 1984) was presented through scientific 
evidence that a pleasant outward view can improve the recovery of sick people. 

Moreover, new assistance features require an evolution of the design of assistance 
spaces through the search for innovative solutions. Recently in Italy, a kind of design 
methodology is gaining ground that places the person at the center of the design (human-
centered). This is widely established and used particularly in the United Kingdom and 
United States, and it makes use of methods such as Post Occupancy Evaluation. 

The target of the paper is the clinic waiting rooms in three different hospital build-
ings. The clinic represents the space where the main activities of visiting and treatment 
on outpatients by the medical and nursing staff take place. During the design phase, great 
importance is rightly reserved for patients’ rooms and for diagnosis and surgery areas, 
where regulatory and technical requirements have to be considered. Generally, there is a 
lack of attention given to the quality of waiting rooms.  

However, they are particularly significant, both for patients and for family mem-
bers, and they are places where the anxiety load is usually high, due to concerns about 
one's own health or that of one's own loved ones. Furthermore, stress is heightened by 
waiting times for medical examinations, which are typically not short. 

The analysis proposed in this paper is part of a wider work concerning the valida-
tion of the Post Occupancy Evaluation tool of hospital buildings’ performance, which is 
the subject of a doctoral thesis by one of the authors (Spirito, 2018). 

Therefore, the objectives of this paper are:  
- to analyze the perceived daylight conditions of clinic waiting rooms; 
- to determine the relationship between Window Floor Ratio (WFR) and perceived com-

fort characteristics; 
- to determine the relationship between Illuminance average (Em) measured in situ and 

perceived comfort characteristics. 

2. PREVIOUS STUDIES 

Human-centered design means looking for opportunities and improving the experi-
ence for people of all ages, abilities and cultures through excellence in design. 

In the hospital field, this idea is part of a broader concept that includes humaniza-
tion, interpreted as patient-center care according to an approach born in the U.S. in the 
70s and inspired by medical humanities. In 2007 this approach was re-taken up by the 
AIPO (International Alliance of Patients’ Organization) which stated that hospitals 
should be designed around the patient with reference to the preferences, values and 
needs of the person.  
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There are many areas in which this can be applied (care management, information 
systems, spatial and physical comfort, emotional support, etc.). 

The idea of involving family members in the care process is a new frontier in this 
approach, which sees the family center as an additional tool to be used alongside the 
hospital staff (Frampton et al., 2011). Also, in Italy for more than 20 years we have been 
talking about the centrality of the citizen as a user of health services and facilities (IT-
L.D., 1992), highlighting the need for indicators of quality of services and health ser-
vices, in relation to the customization and humanization of health. This was followed by 
the “List of public health services” in 1995, which identified the quality standards and 
the main components of the concept of humanization (Del Nord et al., 2015). 

2.1.  POE studies in hospital buildings 
POE methodologies are used successfully, especially in the healthcare and hospital 

buildings sector, because of the importance of the results achieved and because they ex-
amine the critical needs typical of these buildings (Zimring, 1980). 

Occupants try to adapt buildings according to their needs, to achieve perfect har-
mony with them. For this reason, it is therefore necessary to obtain feedback from users 
in an efficient and rapid way to counteract the traditional tendency of product production 
to design and market them without taking into account the needs and desires of consum-
ers (Preiser, 1995). 

 

 
 

Figure 1 – The core of the Post Occupancy Evaluation process (Preiser et al., 1997)  
 
POE is a method of assessing the performance of buildings, defined as “the act of 

evaluating buildings in a systematic and rigorous way after they have been built and oc-
cupied for some time” (Preiser et al., 1988). This also means evaluating specifics of the 
building's performance, to get useful information to designers and managers to promote 
short and long term improvements. 

The concept of performance in POE has a broader value, not only technical, but al-
so functional and behavioral. It is therefore included in a systematic evaluation process, 
which compares the explicitly stated performance criteria with the measurable actual 
performance of the building. This comparison is at the heart of the evaluation process of 
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the building's current performance, expressed through the comparison between perfor-
mance criteria and actual, measurable performance (Figure 1). 

The use of POE is functional both to study the real “functioning” of building, and 
to receive the users’ feedback that people can provide through their experience of use. 
Greater knowledge of users’ behavior and building performance helps to identify actions 
for targeted redevelopment interventions and can indirectly lead to economic re-falls in 
the building operation phase. 

For example, some POEs focused on the energy aspects, and others on the percep-
tual aspects related to comfort. 

In United States the evaluation on two outpatient infusion suits was carried out 
through an assessment of the experience of patients, families and staff. The evaluation of 
the performance was concerning the adequacy of the space, comfort and the relative sat-
isfaction, of the prior existing space (pre-intervention), and then of the new space. Posi-
tively evaluating the improvement of the internal environment also in relation to the 
quality of the lighting, especially daylight (Shepley et al., 2010; 2012). 

The assessment of perceptions was defined according to the PHEQI indicators of 
perceived quality, transposed into questions and detectable through the comparison of 
two measurements, one deriving from the questionnaire for users (patients, staff, visi-
tors) and one deriving from the experts’ evaluation (Fornara et al., 2006; Andrade et al., 
2012). 

Another study measures the perceived quality of the internal environment in the 
departments of orthopedics, internal medicine and pediatrics, of Padua hospital. The 
study was conducted using a comparison of patient satisfaction data collected with ques-
tionnaires and environmental spot measurements recorded with the use of data-loggers 
(De Giuli et al., 2013). 

Finally, in some Italian hospitals, specific analysis of the medical/nursing staff 
workstation and the hospital bed was carried out, in relation to the visual comfort. The 
survey technique with the questionnaire to the users and the spot measurements of the 
lighting parameters were used (Lo Verso et al., 2016). 

2.2. Visual Comfort in hospital buildings 
Our visual system is based on an adaptation to daylight that has taken place over 

millennia of human evolution. The relatively recent advent of artificial light has changed 
our lifestyle and visual performance, altering our psychophysical well-being in confined 
spaces (Boyce, 2010). This phenomenon does not only affect visual comfort but all the 
components of the internal micro-climate.  

Despite the fact that investigations into the relationship between light and health 
have not been exhausted, it is now clear that light (both artificial and natural) has an in-
fluence on human well-being. The rays of light influence the behavior of our organs, the 
endocrine and nervous systems are among the most sensitive targets. Through the skin, 
sunlight intervenes on the principles of photosynthesis and vitamin D production and on 
bilirubin. Also, the rays that directly affect the retina are the basis of metabolic processes 
related to the endocrine system and the production of cortisol, serotonin and melatonin.  

Moreover, in 2002 a third photoreceptor in the human retina – the melanopsin-
expressing photosensitive retinal ganglion cells (pRGCs) - was discovered in the field of 
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photobiology as the basis for the synchronization of the biological clock (Berson, 2003). 
This discovery has clarified the role of the natural light in metabolic and psychological 
processes capable of compromising human health. From this, many studies have demon-
strated the relationship between hormonal secretions and surrounding light levels (e.g. 
Edwards et al., 2002).  

Subsequently, the International Commission on Illumination (CIE) has indicated 
guidelines for designing healthy buildings (CIE, 2009) and highlighted five key points: 
(1) in industrialized countries, exposure to daylight is very limited; (2) it is very im-
portant to respect the circadian rhythms with alternating illumination and darkness (“bio-
logical darkness”); (3) there is a peak of sensitivity of the circadian system for the blue-
green portion of the light spectrum so it should be more stimulated by using appropriate 
lighting; (4) for daily light exposure to be effective, the portion actually received by the 
human eye must be considered; (5) the effects of light exposure are directly related to the 
time at which this occurs. 

The importance of not altering circadian rhythms, i.e. the sleep/wake rhythm, came 
from scientific evidence that have shown the most recurrent diseases in night workers 
and other categories of people who do not enjoy appropriate exposure to light. Light in-
fluences our general state of health and an incorrect exposure to it can cause damages 
and lead to certain diseases such as: cancer, seasonal depressive syndrome (SAD), Alz-
heimer's, dementia, sleep disorders, etc. (Barbalace et al. 2012; Boubekri 2008). 

Another aspect related to visual comfort is the psychological importance of the 
presence of daylight and outside vision. Such aspects are very significant for hospital 
patients, as demonstrated by research into hospitalization times and the reduction of 
stress levels (Choi et al., 2012, Ulrich et al., 2005). In this way, the curative value of the 
view of outdoor spaces - for instance “healing gardens” (Marcus, 2007) - has been corre-
lated to improvements in post-surgery procedures (Ulrich, 1984) and in pediatric centers 
(Sherman et al., 2005). Daylight is also of importance in psychiatric disorders. Positive 
influences of lighting on bipolar depressions have been highlighted with significant re-
ductions in the number of days of hospitalization for patients exposed to natural light 
(Benedetti et al., 2002). Also, SAD sufferers get an improvement from direct sunlight 
and bright lights administration (Adamsson, 2018, Boubekri, 2008). 

As visual comfort is of primary importance for the healing of patients, it is also 
true that health staff need to have good visual conditions in order to properly manage 
their tasks. An increase in the number of possible errors is registered in low lighting 
and/or visual strain conditions (Aghemo et al., 2012).  

Furthermore, the quality of the work space is a very sensitive issue for nursing 
staff. As Andrade et al. (2012) pointed out, there is a considerable difference in the per-
ception of environments based on the role played in the hospital and what is meant by 
indoor quality, due to different needs, expectations, physical conditions, socio-
demographic aspects, etc.  

Shepley et al. (2012) with reference to the infusion rooms, reports a different inter-
pretation of the surrounding space between staff and patients (more positive for the lat-
ter). Similarly, De Giuli et al. (2013) confirms a greater satisfaction in patients compared 
to staff for indoor environmental conditions. Also, the study by Lo Verso et al. (2016) 
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shows the lower satisfaction in the nursing staff compared to the rest of the interviewees, 
especially for the poor quality of the lighting. 

However, despite all this evidence, it should be noted that visual comfort is not a 
defined parameter and consequently, there is no easy formula for achieving it. As de-
fined by standards, visual comfort is a personal state of visual well-being linked to the 
environment (EN, 2018) with significant psychological implications. 

For this reason, the study of visual comfort cannot be separated from the survey on 
users’ perception, usually combined with the spatial characteristics measured objective-
ly. Usually, in POE studies aimed at investigating visual comfort, the perceptual dimen-
sion is compared to the physical properties of the environment in order to identify such 
qualities. In order to do so, subjective data is usually collected through questionnaires 
and interviews, while objective data is collected through measuring instruments. The 
tools used are chosen according to the aspects to be investigated, such as illuminance 
(the luxmeter), luminance (the luminance meter), as well as tools to understand light 
components, such as surface color (the colorimeter) and other detectors of the spectrum 
of the light source-nose artificial light (the spectroradiometer), etc.  

Moreover, the subjective data is not restricted to those relating only to individual 
perceptions, but also to other factors that can influence the assessment, such as the char-
acteristics of the occupants (age, nationality, level of education, etc..), of the building 
(type of construction, style, etc..) and the climate and the season of the year (Frontczak, 
2011). In addition to these physical (space) and psychological (perception) aspects, the 
influence of climate data must be considered. As a study conducted in Sweden has re-
vealed the perceptual change in mood and productivity in respect to the change of season 
(Adamsson, 2018).  

2.3. Relationship between light, spatial characteristics and users’ perception 
The parametric studies about spatial characteristics and the availability of light, of-

ten deal with energy performance and saving. Many of them are based on the Window 
Wall Ratio (WWR). However, other studies relate the size of the window to the increase 
in Daylight Factor (DF) or WWR and Window Floor Ratio (WFR). The aim is almost 
always the reduction of energy consumption to maximize the size of the window. Other 
studies have used the WWR to analyze the energy benefit you can have when changing 
the room’s orientation (Nedhal et al., 2016). 

In Italy, the WFR was usually contained in municipal building regulations and 
health regulations. The W>1/8F (W, windows area; F, floor surface), is a threshold for 
assessing indoor air exchange even though it was for a long time considered erroneously 
valid also for verifying the availability of natural light. As a matter of fact, the indica-
tions referring to the average DF appeared in the Italian legislation as early as 1967 (IT-
CM, 1967).  

Other standards have followed, which have better defined the thresholds of the av-
erage DF for specific building types such as residential constructions (IT-DM, 1975), 
schools (UNI, 2007) and hospitals (IT-CM,1974). Therefore, although the verification of 
the W>1/8F threshold is not relevant for the purpose of light, the WFR ratio is instead a 
useful indicator for studies on indoor daylight. 
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3. CONTEST DESCRIPTION AND SKY CHARACTERISTICS 

In Rome (42° 02.5’ N 12° 18.4’ E), the weather is influenced by the proximity of 
the sea and it approximately conforms to the rest of the center that is classified as csa 
subtype in the Köppen-Geiger climate classification. 

The statistical data is: 
- the average annual maximum temperature: 20.0° C 
- the average annual minimum temperature: 10.0° C 
- the average annual temperature: 16.9 °C 
- the average RH annual value: 75% 
- the average daily daylight hours: 12.25 

Nonetheless, the average temperature in recent years has risen from 15.8°C to 
16.9°C, a condition which is compatible with the phenomena that are also occurring in 
other Italian cities and the urban heat island phenomenon. Compared to the standard 
classifications, recent climate changes are increasing the summer heat and reducing the 
summer cold, with a reduction of cold days, with -5 days, compared to the analysis of 
previous periods (Istat, 2018). 

These climate variations also have a consequence on the number of annual precipi-
tations (which is decreasing) and on the number of average annual sunny days.  

From Typical Meteorological Year (TMY), starting from solar irradiation meas-
urements and luminous efficacy models, the daylight availability is defined as the aver-
age annual global, diffuse and direct outdoor illuminance. Following the Perez model 
(with Dew point min = –13.3 °C), the values of Rome are the following (Spinelli et al., 
2017): Global illuminance 42,410 lux; Diffuse illuminance 16,645 lux; Direct illuminace 
40,889 lux. 

4. METHODOLOGY 

In order to analyze the relationship between the WFR, Em and users’ perception, 
seven clinic waiting rooms of three different public hospitals in Rome were analyzed. 
Data was collected through spatial measurements, photographic reports, lighting meas-
urements (by lux meter) and detection of user perceptions by questionnaire. 

The detection by lux meter inside the rooms was carried out at the same time 
(10:30 am), in correspondence with the time of the greatest overcrowding of people in 
clinic waiting rooms. The measurement campaigns were performed regularly within a 
few days in April 2018, in order to obtain similar solar radiation conditions. All meas-
urements were taken in clear and sunny conditions. Measurements were taken according 
to a regular pattern of points at a height of one meter from the ground and regularly us-
ing a calibrated lux meter. The environmental conditions (furniture, lighting, etc.) of the 
waiting rooms had not been altered, as we wanted to evaluate the perceptual aspect in 
relation to the real conditions.  

Moreover, it was decided to use a paper-based questionnaire for the detection of 
users’ information, which was administered simultaneously with the detection by luxme-
ter. The questions, based on previous research, including the “Dayke project” (Giuliani 
et al., 2018), followed a structure with different sections: 
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− Perception: a set of multiple choice answers (environmental impressions) and a 
list of 5-point bipolar scales (daylight perception). 

− Knowledge: a sets of multiple answers designed to target the participants' socio-
demographic information. 

4.1. Qualitative indicator: “Amount of light” and “Perceived comfort” 
The questions of the questionnaire were organized in relation to the parameters 

which needed to be detected. Therefore, each question represents the written expression 
of a variable for detecting the indicator. As a result, two indicators related to the per-
ceived visual quality have been analyzed: “Amount of light” and “Perceived comfort”. 

The first qualitative indicator is “Amount of light”, which measures the level of 
perceived light in the room. Four specific questions were identified in relation to: 

− total amount of light; 
− number of windows; 
− number of artificial sources; 
− amount of light for the visual task (reading). 
The second qualitative indicator is “Perceived comfort”, that measures the general 

perceptive comfort in the room due to light, through a specific question in relation to: 
− general comfort. 

4.2. Quantitative indicator: “Em” and “WFR” 
The Em is the average of Illuminance measured in situ. More specifically, E repre-

sents the illuminance of a point expressed in lux and Em is the average of the illumi-
nance of all the points detected in the room. It has been calculated as the average of the 
values measured at the measuring points of each waiting room (according to UNI-EN 
15251:2008). The WFR is the Window Floor Ratio, or rather the geometric proportion 
between two spatial aspects of a room, the window area and the floor surface. It is useful 
to normalize the window in relationship to the layout. Moreover, it can be useful for 
making spatial reasoning about the availability of natural light in a room (Figure 2). 

 

 
 

Figure 2 – Total of WFR calculations  for each case studies. 
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5. RESULTS AND DISCUSSIONS 

The following data refers to the results reported in Table I. 

5.1 Objective data 
The Em values collected during the measurement campaigns showed an average 

value of 90.60 lux for all the rooms considered.  
− With reference to Italian regulations, the waiting rooms must be checked for an 

average Em illuminance value equal to or greater than 200 lux (UNI-EN, 
2011). With respect to this threshold, only 3 out of the 7 cases considered were 
respected (cases 1, 2 and 7).  

− In relation to the WFR, the verification of the threshold W>1/8F, although not a 
lighting parameter, it was only proved in 2 cases out of 7 (cases 2 and 7).  

In conclusion, for the 7 cases analyzed, only 3 complied with the standard average 
illuminance Em and only 2 had a WFR Ratio >12%. 

5.2 Subjective data 
At the same time as collecting the previous data, users expressed their opinions on 

the visual characteristics of the space in which they were sited. Questions were ex-
pressed in relation to the scale: 1, very low; 2, low; 3, acceptable; 4, good; 5, very good. 
Users who participated in the survey were 122 in total.  

The data collected was as follows: 
− perception of the light considered was on average defined as 3.33 out of 5 

points; 
− perception of the visual comfort was on average defined as 3.45 out of 5 points. 
Both results of the data are included between the judgments “acceptable” and 

“good”. 
 

Table I – Total objective data (WFR, Em) and subjective data (amount of light, 
perceived comfort) for each case study. 

  Objective data Subjective data 

  WFR Em (lux) Amount  
of light 

Perceived  
Comfort 

Case 1 0.05 5% 252 3.2 3.16 
Case 2 0.12 12% 210 4.37 3.95 
Case 3 0.02 2% 94 3.54 3.43 
Case 4 0.08 8% 127 3.02 3.5 
Case 5 0.07 7% 191 3.2 3.43 
Case 6 0.03 3% 161 2.73 3.27 
Case 7 0.172 17% 210 3.33 3.39 

Average 
value 0.08  177.86 3.34 3.45 
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5.3 Comparison of objective and subjective data 
The data was aggregated according to a distribution diagram, linking the two per-

ceived values (“amount of light” and “perceived comfort”) as the WFR and Em in-
creased values (Figures 3 and 4). Analyzing the trend lines, the following evidence 
emerged. 

R1. Relationship between Em and the perception of the “amount of light” and 
“perceived comfort” (Figure 3): 

(a) as Em increases, the users’ perception of amount of light increases uniformly 
(blue trend line); 

(b) as Em increases, the users’ perception of perceived visual comfort decreases 
slightly (red trend line). 

R2. Relationship between WFR and the perception of “amount of light” and “per-
ceived comfort” (Figure 4): 

(a) as WFR increases, the users’ perception of amount of light increases uniformly 
(blue trend line);  

(b) as WFR increases, the users’ perception of perceived visual comfort increases 
uniformly (red trend line); 

(c) as WFR increases, the users’ perception of amount of light increase grows faster 
than the users’ perception of perceived visual comfort (blue trend line and red 
trend line).  

 

 
 

Figure 3 – Relationship between Em and the perception of the “amount of light” (in blue)  
and “perceived comfort”(in red). 
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Figure 4 – Relationship between WFR and the perception of the “amount of light” (in blue) 
 and “perceived comfort” (in red). 

5.4 Discussion 
By increasing the average illuminance (Em) in the waiting rooms, there seems to 

be an increase in the perception of the availability of light, but not regarding general per-
ceived comfort due to the light.  

Conversely, by increasing the average value of WFR, there seems to be an increase 
in both perception topics.  

However, the slope of the trend lines is not the same: the perception of the amount 
of light increases more rapidly. 

The results suggest that the increase in the amount of light perception (either for 
Em or WFR) is detected by the users but that this does not necessarily correspond to an 
improvement in perceived visual comfort. On the contrary, in the case of a sole increase 
of the average illuminance component (Em), the users’ responses give a negative inter-
pretation of the visual comfort (Figure 3, red line).  

Such results would seem reasonable considering that as the light increases it is eas-
ier to have conditions of visual discomfort (glare, overheating). 

It can therefore be assumed that as far as the perception of visual comfort is con-
cerned, it is more sensitive to the increase in the WFR Ratio than to the total amount of 
the average luminance (Em).  

This trend can be analyzed in more detail by comparing two specific case studies: 
case 2 and case 7. Although the surface area of the floor and the windows are different, 
the two cases have the same average illuminance measured (Em=210 lux). The two cases 
respect both the requirements of the standard value (Em>200 lux) and the indication of 
the W=1/8F. However, the opinions of the users on case 2 are considerably higher than 
the other (the highest of the opinions expressed in all case studies). Yet, at the same Em, 
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the WFR values of case 7 are higher. The reason should be found in other spatial fea-
tures not investigated in this study.  

In fact, in case 2 there is a large window overlooking an interior garden with trees, 
a portion of the sky and, at the time of the survey, direct sunlight entered the room. On 
the contrary, the windows of case 7 are high clerestory windows) and did not show either 
the outside nor the sky. Thus, it turns out that by comparing only Em and WFR with sub-
jective data, we do not collect enough information on the perceptual complexity, which 
at least in these two cases, was also influenced by the external view and by the presence 
of natural light. 

CONCLUSIONS 
The study showed some first and partial evidence that are included in a larger and 

ongoing investigation. From the analysis of correlations, it emerged that users’ percep-
tion of amount of light grows with increasing of the average illuminance (R1a) but also 
with windows' dimension (R2a). Conversely, the visual comfort expressed from the us-
ers seems increasing with the windows sizes (R2b) but not with the average illuminance 
(R1b).  

However, a comparison of two cases with similar objective data (the same Em val-
ue and WFR>12%) points out that the perception of users is more sensitive to other fac-
tors, such as the presence of daylight and the view of the outdoor.  

Such information is compatible with other authors who affirm that lighting is a de-
sign that you should do in the site to be analyzed (Coordinamento Tecnico interregionale 
per la sicurezza nei luoghi di lavoro, 2006), or in other words, it is possible to understand 
the lighting (and quality) of a space only when staying in there, because there are too 
many degrees of interaction. 

The surveys were made at the time of greater attendance and use of clinic waiting 
rooms (mid-morning). For a wider understanding of the phenomenon, it is desirable to 
compare these initial evidences with surveys carried out during the course of the year 
with different climatic conditions. 

In accordance with Fornara et al. (2006), this paper shows that the attention to hu-
man-centered design of healthcare environments is a challenge to be addressed for future 
healthcare building design. POEs prove to be a good methodology for its ability to high-
light user perceptions. The relationship of space and perception of patients and medical 
staff would be a useful step towards improving facilities and services. 
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