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Abstract 
The awareness regarding important aspects of how to plan and design healthcare            
environments is something that is constantly progressing. Even though these environments           
can be seen as complex, the knowledge and understanding of its many different users is often                
taken into consideration in today’s planning. Several studies have shown positive effects on             
the visual performance among the hospital staff but also positive effects regarding visual             
comfort that facilitates recovery and well-being among patients. However, when planning           
lighting in healthcare environments today, the focus often lies on providing good lighting             
qualities regarding the visual performance of the hospital staff and the patients are, by that,               
not taken in consideration to the same level of extent. Therefore this study was focused on                
analyzing if certain demands could be set on lighting in a nursing room, to improve the                
experience of visual comfort, from a patient perspective, while using two different lighting             
scenarios. 
  
The thesis has been conducted using an already approved and widely used method Evidence              
based design (EBD) through a literature study, a pre-study, and an experiment. This to              
evaluate and develop an innovative design to facilitate visual comfort from a patient's             
perspective. The visual parameters that the experiment has been focusing on are glare,             
luminance, contrasts, shadows, lighting principles, and the perception of objects. These           
parameters have been evaluated from a sitting, standing and lying position in two different              
lighting scenarios, developed from the hypothesis, without access to daylight. A healthcare            
environment has a number of different users, that all use the facilities in different ways.               
Therefore it was important that the innovative design, constructed for the experiment, did not              
compromise the visual comfort or need of light for the other users. A questionnaire was               
created, based on the visual parameters, to help answer the research questions. The             
experiment had a total of 30 participants, where each participant answered the questionnaire             
six times, one for each position and a total of three times in each lighting scenario.  
 
The results were compiled and the mean values were analyzed to evaluate differences and              
similarities between the two lighting scenarios and between the positions. The results of the              
experiment show that there are certain demands that can be set on the artificial lighting in a                 
nursing room, and it also shows that it is of great importance to plan for a various lighting                  
environment since it can enhance the experience of visual comfort. Despite this, it is              
important for a lighting designer to carefully analyze and evaluate the patient's need for light               
in the specific ward that is being designed. To achieve a sustainable lighting solution it is                
important to remember that all the sustainability factors, such as the social, economic and              
environmental factors, are equally important to create a sustainable development.  
 
 
 
 
 
Keywords:  Evidence-based design, Visual comfort, Nursing rooms, Healthcare, Lighting, 
Patients, Vertical light, Experience/ Perception, Lighting principles   
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Sammanfattning 
Medvetenheten gällande viktiga aspekter av hur man planerar och utformar vårdmiljöer är            
något som ständigt ökar. Trots att dessa miljöer kan ses som komplexa, tas ofta kunskap och                
förståelse i beaktning för miljöernas många olika användare vid dagens planering. Flera            
studier har visat positiva effekter på visuell prestanda hos sjukhuspersonalen, men även            
positiva effekter gällande visuell komfort som påskyndar återhämtning och ökar          
välbefinnande bland patienter. När belysningsplanering idag utförs i vårdmiljöer ligger          
fokuset ofta på att tillgodose ljuskvaliteter med avseende för sjukhuspersonalens visuella           
prestanda och patienterna beaktas därmed inte i samma omfattning. Därför har denna studie             
fokuserats på att analysera om vissa krav kan ställas på artificiell belysning i ett vårdrum, för                
att förbättra upplevelsen av visuell komfort utifrån en patients perspektiv, vid utvärdering av             
två olika belysningsscenarion. 
 
Studien har genomförts med hjälp av en redan beprövad och allmänt använd metod             
Evidensbaserad design (EBD), genom en litteraturstudie, en förstudie och ett experiment.           
Detta för att utvärdera och utveckla en innovativ design med fokus på att underlätta visuell               
komfort från patientens perspektiv. De visuella parametrar som experimentet har fokuserat           
på är bländning, luminans, kontraster, skuggor, olika belysningsprinciper samt uppfattningen          
av objekt. Dessa parametrar har utvärderats från en sittande, stående och liggande position,             
vid två olika belysningsscenarion med enbart artificiell belysning, utvecklad utifrån          
hypotesen. I en vårdmiljö vistas ett antal olika användare som alla använder anläggningarna             
på olika sätt. Det ansågs därför viktigt att den innovativa designen, som konstruerats för              
experimentet, inte påverkade den visuella komfort eller behovet av ljus för övriga användare.             
Ett frågeformulär skapades, baserat på de visuella parametrarna, för att besvara           
frågeställningen. Experimentet hade totalt 30 deltagare, där varje deltagare besvarade          
frågeformuläret sex gånger, ett formulär per position och totalt tre gånger vid varje             
ljusscenario. 
 
Resultaten sammanställdes och medelvärden analyserades för att utvärdera skillnader och          
likheter mellan de två belysningsscenarierna samt mellan positionerna. Resultaten av          
experimentet visar att det finns särskilda krav att ställa på den artificiella belysningen i ett               
vårdrum. Resultatet visar även att det är av stor betydelse att planera in en varierad ljusmiljö                
då det kan förbättra upplevelsen av den visuella komforten. Utöver detta är det även viktigt               
för en ljusdesigner att noggrant analysera och utvärdera patientens behov av ljuset i den              
specifika avdelningen som utformas. För att uppnå en hållbar belysningslösning är det viktigt             
att ha i åtanke att alla hållbarhetsfaktorer, såsom de sociala, ekonomiska och ekologiska, är              
lika viktiga att ta hänsyn till för att skapa en hållbar utveckling. 
 
 
 
 
 
Sökord : Evidensbaserad design, Visuell komfort, Vårdrum, Sjukvård, Belysning, Patienter, 
Vertikal belysning, Upplevelse, Belysningsprinciper  
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1. Introduction 
The knowledge about how to design healthcare environments is something that is constantly             
progressing and which constantly contributes to increased awareness, both among the           
hospital staff and professionals working with hospital planning and design (Stidsen Mandrup,            
2012). During the years, this has shown several positive effects regarding the perceived work              
environment among the hospital staff and their working duties. Based on approved knowledge             
and experiences, it is proven that the physical designs of healthcare environments have an              
impact on the increased recovery of patients (Ulrich, 2012). When studying this, in a research               
context, Evidence-Based Design (EBD) is a commonly used method. EDB is defined as a              
process where decisions are made, in collaboration with a knowledgeable and well-informed            
client based on a thorough, conscious, clear and reasonable use of the latest available              
knowledge from research as well as from practice (Hamilton, 2009). This process has shown              
to affect the way healthcare environments are planned today, which is an example of what               
EBD can contribute with (Ulrich, 2012).  
 
This thesis is about to evaluate artificial lighting in nursing rooms from a patient's              
perspective. The main focus was to find out how artificial light can improve the visual comfort                
for patients in a healthcare environment. Visual comfort is not only about how well light               
supports the visual performance of a specific task but treats aspects that affect people’s visual               
comfort as a whole. A general definition of visual comfort describes the eye’s ability to adapt to                 
different kinds of lighting conditions without perceiving discomfort (Ruggiero, Serra Florensa           
& Dimundo, 2009). In this context, it was evaluated by parameters as glare, luminance,              
contrasts, shadows and light directions. In order for the result to be applied to real               
environments, it is also important that the lighting principles do not compromise the visual              
comfort and the visual needs of the hospital staff. This report aims to be a part of an ongoing                   
thesis written by Anahita Davoodi. 

1.1 Problem description  
In a healthcare environment, there are a number of different users, which all use the facilities                
in different ways. A hospital is therefore perceived as a complex environment because of the               
many different needs and demands regarding the lighting in the facilities. In an earlier study,               
written by Stidsen Mandrup (2012), several functions, related to different specialties in            
healthcare environments, have been categorized from a historical perspective. The study           
describes the development regarding the specialist rooms and how these have affected the             
design of nursing rooms based on the lack of space that often follows a rapid development.                
This has led to the fact that the aesthetics in nursing rooms and visual comfort for the patients                  
have been deprioritized. The three main categories of users, in hospital environments, are             
caregivers, patients, and visitors, where the caregivers are the ones that claim the highest              
demands regarding the lighting. Caregivers, such as doctors, nurses and assisted nurses need             
the light to support their visual performances during examinations and daily supervisions.            
Their eye gaze is mainly directed straightforward or downwards during these tasks. The             
patients, on the other hand, needs the light to support their visual comfort not only during                
visual demanding activities but also during non-visual tasks, such as sleeping, awakening,            
resting, eating and communicating. This means that the lighting should support all different             
eye gazes that can appear when the patients are sitting, standing or lying down. 
 
The working duties of the hospital staff are often in focus of today's lighting plans. Therefore                
the study aims at examining the environment from a patient's perspective when requirements             
of visual performance are not in focus. It is therefore important to evaluate the lighting               
principles that support the visual comfort for both patients and caregivers when performing             
non-visual tasks during the dark hours of the day. 
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1.2 Purpose and research questions  

1.2.1 Purpose 
The purpose of the thesis is to analyze, from a patient's perspective, the demands on               
experienced visual comfort and the ability to perceive objects in a nursing room using two               
different lighting scenarios. This from a lying, sitting and standing position, during the dark              
hours of the day. 

1.2.2 Research questions 
 

● Which criteria are set for the artificial light in a nursing room, from a patient               
perspective, to emphasize a good visual comfort? 

 
● What differences can be found, regarding the visual comfort in nursing rooms, when             

the patient is sitting, standing and lying down during the two different lighting             
scenarios?  

 
● How is the ability to perceive objects influenced by the two different lighting             

scenarios?  
 

1.3 Delimitations  
The study is limited to examine how artificial lighting effects visual comfort and the ability to                
perceive objects without access to daylight, in a nursing room designed for one person during               
a sitting, lying and standing position. The experiment will be held in a nursing room at the                 
School of Health and Welfare at Jönköping University, to facilitate the planning and the              
performance of the experiment. The lighting principles that will be analyzed during the             
experiment will be established after pre-studies and prior knowledge of the authors            
themselves, therefore not based on the requirements and recommendations available today.           
The experiment is limited to only include people between the ages of 18 to 35 years old.  

1.4 Disposition 
Chapter 2, Theoretical background, gives a literature review about subjects that concern the             
topic of this thesis. Chapter 3, Method and implementation, describes the main method that is               
used and the different steps regarding the implementation process. Chapter 4, Results and             
analyses, gives a presentation and evaluation about the outcomings after the experiment.            
Chapter 5, Discussion and conclusions, gives a discussion whether the research questions and             
the hypothesis have been answered. It also contains a critical evaluation of the used method               
and the implementation process. Chapter 6, Conclusions and recommendations, summarizes          
the conclusions according to the research questions and the hypothesis and gives            
recommendations about how further research can be applied to the topic. 
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2. Theoretical background 

2.1 Environmental quality in interior spaces 
Throughout the years, people have been aiming to create indoor environments that            
characterize comfort. The human health is a topical subject in terms of supporting well-being              
in interior buildings, mainly because of that people spends around 80-90% of their activities              
indoors (Al horra, Arifb, Katafygiotoua, Mazroeic, Kaushikb & Elsarraga, 2016). The           
relationship between sustainable building design and well-being is something that has been            
proven to have a clear connection. Sustainable building design can be defined by aspects such               
as social, economical, and environmental sustainability. Another definition has described          
these aspects into three categories such as people (society), prosperity (economy) and planet             
(environment). There has also been added a fourth category regarding the project (planning             
process), see figure 1. This “sustainability pyramid” shows the importance of including all four              
categories to provide an environment that supports well-being and a sustainable development.            
The pyramid also shows that peoples opinions regarding interior environment are significant            
in a sense that a well-planned interior building design can be adapted to benefit people, their                
performance, and comfort (Steemers & Manchanda, 2010). 
 

 
 

Figure 1. The sustainability pyramid (Steemers & Manchanda, 2010). 
  

2.2 Visual Comfort in interior building environments 

When establishing and planning buildings today, some of the most important aspects are to              
provide a safe and comfortable indoor environment. This implies higher demands on the             
quality of visual comfort in the interior parts of a building. Visual comfort does not only                
involve questions related to health aspects but also the well-being and productivity (Giarma,             
Tsikaloudaki & Aravantinos, 2017). Visual comfort is a general term that is interpreted the              
same way in several different industries. Therefore the aim is to investigate what the term               
means in this particular context. However, the visual comfort is often adapted depending on              
the configuration and the purpose of the building. When analyzing visual comfort, different             
parameters can be used to describe what characterizes a positive experience of artificial             
lighting. 

2.2.1 Luminance 
Luminance is a physical term that is commonly used when communicating light. Luminance is              
often described as the brightness of a surface which is perceived by our eyes, see figure 2.                 
Regarding visual comfort and quality, luminance is an important factor, which also is the only               
light technical factor we actually can perceive and measure at the same time. When planning               
lighting, the luminance often determines whether the illumination in the context will            
characterize visual comfort between perceived differences in contrasts that may occur and in             
turn can give rise to glare and discomfort. The term is measured in candela per square meter                 
(cd/m²) which describes a "surface brightness per surface unit, in one direction" (Annell,             
2018). 
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Figure 2. Luminance, cd/m² (Fridell Anter, 2011) 

2.2.2 Contrasts 
Contrasts can be described by the differences between lightness and darkness of a surface and               
how it is perceived, see figure  3, both in the experience of light but also in colour (Klarén,                  
2011). When planning lighting, contrasts plays a major part in how space can be experienced.               
Contrasts can be used both as an aid by creating visual effects or to clearly distinguish objects                 
against a background. However, in the context of lighting in healthcare environments, large             
contrasts may cause discomfort due to excessive contrast differences between space areas and             
the lighting. 
 

 
 

Figure 3. Differences of contrasts between lightness and darkness (Triner, 2014) 
 

2.2.3 Glare 
Glare describes the phenomenon that occurs at too high contrasts between a luminous surface              
and its surroundings. When this occurs, the eye experiences difficulties in adapting to the              
disturbing light that is caused by the high level of contrasts, usually from a specific direction                
(Klarén, 2011). This may cause visual impairment or general discomfort which can be             
summarized as disability glare, Vos (1984). Glare is something that can occur, partly from the               
natural daylight through direct sunlight, but also through artificial lighting directly from the             
light source. A number of tools can be used to reduce glare depending on whether it comes                 
from natural daylight or from artificial light. In case of disturbing sunlight in a building, tools                
such as lightning shades, blinds or sun protection slings are used. In artificial lighting, similar               
tools are used, which mechanically dazzle the direct beam of light from the light source. This                
can be done by transmittance or reflectance, which means that the light from the light source                
is either broken or reflected on a material which then distributes the light where it is desired. 
 

2.2.4 Shadows 
In lighting planning, shadows are something that naturally occurs when the light is shielded in               
different ways, both through fixed or movable objects. Shadows can, like contrasts, either be              
desired or unwanted effects in a context. From a lighting designer’s perspective, shadows are a               
phenomenon that is important while providing an attractive and interesting experience           
(Tregenza & Loe, 1998). At times when lighting is intended to provide a good visual               
performance, it is important that shadows do not occur in a way that complicates the task                
itself. However, in some contexts, shadows may facilitate identification of an object to be              
distinguished from another. Different types of light directions can cause a shadow to feel              
congruent or incongruent, see figure 4. This means that the light either contributes to the               
shadow, by reflecting the natural shape of the object or make it more difficult for the eye to                  
detect the shape of the object. In order for a person to easier identify an object, lighting                 
principles that characterize a congruent or natural shadow formation are preferred (Castiello,            
2001). 
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Figure 4. Simulation of a congruent and incongruent shadow pattern (Castiello, 2001) 

2.2.5 Lighting principles and the influence of a spatial atmosphere 
The concept of lighting principles is something that can be defined depending on the light               
distribution of a luminaire. Generally, light distributions of a luminaire can be summarized as              
direct radiant, indirect radiant, asymmetric or direct-indirect radiant, and those adapted for            
up- and downlights, see figure 5. Depending on these features, an interior environment is              
planned according to what the planner wishes to fulfill with the lighting. This based on what                
kind of lighting principle a light distribution provides, such as vertical or horizontal             
illumination.  
 
 
 

       
        Direct radiant   Indirect radiant                Asymmetric radiant        Direct-indirect radiant 
 

Figure 5. Different light distributions. 
 
The experience of a room is something that is greatly influenced by the lighting, which usually                
consists of either artificial light or daylight but also by a combination of them both. In the                 
study Observations of spatial atmosphere in relation to light distribution, written by            
Wänström Lindh (2006), different light distributions have been tested in combination with            
different lighting principles, to distinguish different experiences of a room. These have shown             
that, for example, an asymmetric light distribution can be used to emphasize vertical surfaces. 
This, in turn, contributes to the fact that a room feels more spacious, as a definition of the                  
vertical space surfaces helps the room to be perceived as wider. A subjective perception of               
space areas has been shown to contribute to a more positive experience (Stokkermans, Vogels,              
De Kort & Heynderickx, 2008). Therefore this could well be applied in a nursing room where                
patients often find themselves in different positions where the gaze of the eye varies. Further               
studies have been directed to investigating the perceived effect of using different types of              
lighting principles and light distributions. Looking at a person's experience and impression of             
a room, a non-uniform lighting is preferred (Stokkermans et. al, 2008). This could be              
achieved by a combination of an indirect- and an asymmetric radiant lighting principle.             
Considering that the visual attention often is drawn to the brightest point, Einhäuser &              
Köning (2003), an asymmetric light distribution could be used to target the vertical surfaces.              
The asymmetric light distribution gives the observer an opportunity to experience the lit             
surface. This could help a patient to not look directly towards the light source but instead                
focus the vertical surfaces while, for example, sitting up. By this, glare could be avoided and                
the spaciousness of a room could be emphasized. 
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2.3 Visual comfort in hospital environments 
A visual environment can be a direct link between a good lighting quality and health benefits                
for people spending time in hospital facilities. It is the lighting designers task to create a link                 
between daylight and artificial lighting to maintain a good lighting quality in a room. Lighting               
also contributes, in addition to health benefits, to increased productivity at workplaces. As             
studies shows, you work faster, with fewer mistakes and with better safety if you are working                
in a good lighting environment (Van Bommel, 2006). In a hospital environment, both staff              
and patients are, to a large extent, using the same premises. It is therefore considered to be of                  
great importance to how the illumination is experienced depending on what work tasks the              
caregivers have and what kind of illness the patient has. The criteria regarding visual comfort               
are adapted in hospital environments based on the nurse's and the patient's perspective             
according to A. Erlandsson (personal communication, 7 February 2018). The nurses can also             
identify shortcomings or describe which aspects are important to consider when planning            
light in the nursing room (Gesler et. al, 2004). The nurses need a lighting solution that                
supports their work tasks, also known as visual performance, which may include ocular             
examinations, sampling, and documentation of records. In these cases, the patient may be             
subjected to visual discomfort, by being exposed to light that meets the caregiver's             
requirements. Therefore, it is important that the patients, between the examinations, have            
access to light that provides a visual comfort that supports well-being. To achieve this, an               
individual possibility to control the lighting could enhance the perception of visual comfort             
during non-visual tasks. This also includes that the patients have access to a various lighting               
atmosphere (Newsham, Veitch, Arsenault & Duval, 2004) and certain technical lighting           
qualities such as low colour temperatures, often is preferred (Nakamura & Karasawa, 1999). 

2.4 Visual discomfort 
Visual discomfort can have a big impact on our health, where exposure to visual discomfort               
can lead to both eye strain and migraine. A lighting installation is highly depending on its                
context when deciding if the light is providing a visual comfort or discomfort for its users. A                 
lighting installation can be perceived as uncomfortable in one context but considered            
comfortable in another. Visual comfort is, unlike visual performance, not limited to be             
measured in a certain part of a room and the appearance of visual discomfort can thereby be                 
considered anywhere in a lit space (Boyce, 2003).  

2.5 Perception of objects  
When perceiving an object, large differences can occur in a large context depending on the               
earlier experiences by the observer. Earlier studies have proven that the perception of an              
object often differs depending on the lighting qualities such as lightness, brightness and the              
perceived colours of the specific objects. For example, a room equipped with a lighting that               
provides an even light distribution, the experiences of the object is described with words that               
are characterized by words in a negative formulation. While instead enhancing the object by              
light from different angles, it gives the observer a more positive experience (Boyce, 2003).              
Although light is proved to affect the experience of an object, it is also limited in that sense                  
that the surroundings such as the architectural design, colour on surfaces and the direction of               
the eye gaze play a great part of the overall perception. The experience can also differ                
depending on what kind of object that is lit, for example, if the object is static or if it is                    
dynamic or movable. When experiencing a movable object, the lighting design in the actual              
space is more challenging when, for example, reading facial expressions. When meeting a             
person you do not know, the facial expression is the most prominent social factor. How one                
perceives and reads another person is influenced partly by the facial expression, but also by               
the direction of eye gaze. When talking about the ability to read facial expressions, it is                
primarily approachability and trustworthiness that is mentioned (Willis, Palermo, Burke,          
2011). In this context, approachability is more important from the caregiver's perspective. It is              
important for them to be able to read the facial expression of the patients in order to approach                  
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patients in a proper way. Trustworthiness, on the other hand, is what is more important from                
the patient's perspective. As a patient, you want to feel that you can rely on the caregivers                 
around you since you are in a vulnerable situation when you are hospitalized. 

3. Method and implementation  
The method used in this thesis is an experimental study based on Evidence-based design              
(EBD). This means that the thesis is based on previous measurable studies and research              
results to provide the best possible outcomes of a built environment (Levine, 2008). The              
research continues with evaluations that analyses how the physical designs affect people            
(Ulrich, 2012). The EBD is normally conducted in eight steps, explained by Joseph, Quan,              
Keller, Taylor, Nanda & Hua (2008). In this context, the steps have been adjusted into five, in                 
order to facilitate the process of this thesis and to make it more simple to understand, see                 
figure 6. Because this study is evaluating a mockup design, and not a real building design it                 
was decided to merge some of the original steps. For example, Step 4,  Developing and               
implementing an innovative design , is usually separated but was decided to be merged in this               
context in order to make this as a natural step based on the hypothesis. Another step have also                  
been excluded because some critical analysis of the evidence have not been thoroughly             
implemented. The 5 step process is explained below. 
 

 
Figure 6. The 5 steps of the EBD based on the 8 step process. 

 
 
Step 1. 
The first step in the EBD process is to define key goals and objectives for the design project,                  
which, in this case, means to improve visual comfort in nursing rooms from a patient               
perspective. The key goals can be defined, based on documented and approved evidence about              
the specific topic. By carefully reviewing the first step, it is easier to identify the shortcomings                
which underlie the continued development of the study. 
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Step 2. 
When the key goals have been defined the focus lies on linking the design to outcomes of                 
interests, which means further and more specific evaluations about the focus of the study and               
how it could affect the outcomings by a specific design. This can be done by literature studies                 
that are of importance about the topic and pre-studies in a real building environment. By               
doing this, the approved evidence can be linked to an actual physical design which leads to                
determining a possible solution to solve the shortcomings. 
 
Step 3. 
In this step a hypothesis is developed with the literature- and the pre-study as a basis. The                 
hypothesis is formulated as an assumption about the outcomings of an innovative design.  
 
Step 4. 
Based on the evidence, that has been evaluated in previous steps, the focus lies on developing                
and implementing an innovative design. This to investigate if the hypothesis, of a possible              
solution, can help to provide further knowledge about the topic of the study. This step can be                 
summarized as an experimental situation where participants, or test subjects, helps to analyze             
the innovative design. 
 
Step 5. 
The last step is an evaluation process where evaluations about eventual success or failure are               
done regarding the research. This is done by analyzing and evaluating the results of the               
previous experiment that have been performed, to give the thesis a foundation and connection              
to previous research carried out in the field. The goal, in this step, is to learn and apply the                   
findings to the relevant evidence.  

3.1 Literature study 
This thesis is based on a literature study performed and concentrated towards healthcare             
environments. The literature used in this study is mainly focused on visual comfort. In this               
context, visual comfort means parameters such as lighting principles and distributions, glare,            
luminance, contrasts, and shadows, which all could prove to have a positive effect on both               
patients as well as caregivers. 

3.2 Pre-study  
A pre-study, involving visits to two different hospitals, have been performed with the purpose              
of analyzing the existing lighting conditions in two actively used healthcare environments. The             
pre-study was performed to ensure that the lighting principles, that later on will be evaluated               
in an experiment, are relevant and practically possible to use in a hospital environment. By               
visiting and experiencing the existing environments, the authors got an opportunity to            
evaluate the lighting to get a better knowledge about how nursing rooms are used. This also                
contributed to an opportunity to evaluate the demands caregivers have on their artificial work              
light. The hospitals that were included in the pre-study were Kullbergska sjukhuset in             
Katrineholm and Östra sjukhuset, belonging to Sahlgrenska Universitetssjukhus, in         
Gothenburg. During the visits, interviews were held with the staff, and the authors themselves              
made a visual analyze of the existing lighting conditions.  

3.2.1 Östra sjukhuset 
An interview was held with the nurse and section leader Anna Erlandsson, in the Surgical Care                
Unit 351 at Östra sjukhuset in Gothenburg. The interview was held in a nursing room, with                
room for four patients, see figure 7. The room was located on the fourth floor with daylight                 
access, 268 degrees towards west. The artificial lighting in the nursing room consisted in a               
total of four lighting panels, equipped with 2x49W 3000K, mounted over each bed, see              
appendix 3.1, where an indirect illumination stands for general lighting regardless of whether             
the nursing staff where performing examinations or not. The patients are able to, individually,              
control and switch on an adjustable luminaire next to each bed. This to complete the general                
lighting when they require lighting that supports a good visual performance. This luminaire is              
also the only light fixture the patients have access to during the night since the general light                 
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are usually switched off around 20:00 pm. The panel above the patient beds was also               
equipped with a direct downlight, but none of those were currently working. The general              
lighting in the nursing room is adjustable via a dimmer by the entrance door and is controlled                 
by the nurses throughout the day. 

 

 
Figure 7. The nursing room in Östra sjukhuset, Gothenburg. 

 
To compile the current general light in the nursing room, measurements were performed,             
such as luminance using a luminance camera and illumination intensity with a lux meter, see               
table 1 and 2. The measurements were performed between 09:30 and 10:30, the 7th of               
february 2018 , with both artificial lighting and incandescent daylight together as well as with               
artificial lighting only and covered windows. To simulate a single room, the measurements             
were delimited to a specific patient bed, screened off with drapes during the measurement              
with only artificial lighting. The luminance was measured on the vertical surfaces of the room               
and in the ceiling to take into account a standing, sitting and lying patient perspective.  
 
Table 1. Mean Luminance.                        Table 2. Mean Illuminance 

 

3.2.2 Results and analyses 
In the surgical care unit, there is a high level of awareness about meeting the patient's                
requirements regarding well-being during their hospital stay. The staff is constantly working            
to facilitate recovery in patients and adapt their work tasks accordingly. Regarding the lighting              
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in the room, the staff is sacrificing their demands on visual performance to accommodate the               
visual comfort for the patients, alongside the lighting available today in the nursing room. The               
lighting in the room is, seen from the caregivers perspective, as insufficient and outdated as               
there is a lack of possibility to choose different lighting scenarios. During the examinations,              
the nurses rely on daylight and the general lighting in the room during daytime. In the                
evenings and during the nights, patients are examined by means of a flashlight to avoid               
unnecessary exposure to light. Given the fact that the indirect illumination is the dominant              
feature in the room, in the absence of daylight, the room is perceived to have a lack off                  
contrasts, both through shadows and contrasts in brightness. This is also something that can              
be read from the measurements performed in the room, see appendix 3.1. A request from the                
staff is that the patients must, individually, be able to control the light in its own panel.  

3.2.3 Kullbergska sjukhuset 
An interview was held with the nurse Erik Palm, in the emergency ward at Kullbergska               
sjukhuset in Katrineholm. The interview was held in the staff room, to not disturb the rest of                 
the staff at the ward. The nursing room that was analyzed during the visit was a suture room,                  
located inside the building and with no daylight access, see figure 8. The artificial lighting in                
the room consisted of a total of eight recessed luminaires, equipped with T8 fluorescent tubes,               
3x36W. The luminaires in the room were not fully equipped and the fluorescent tubes in the                
luminaires consisted of mixed colour temperatures (2700K, 3000K and 6500K), see appendix            
3.2. This lighting is the general light in the room and it is controlled by the nurses only via a                    
switch on the side of the door. A portable luminaire was available for thorough examinations               
and sutures. The patients are only in this examination room during critical injuries and if they                
need to stay longer they will either be moved to another ward or be moved to a separate single                   
room. It is therefore not possible to regulate the lighting in the room during the times the                 
nursing room is being used. The single room is available for patients who need to stay                
overnight has equivalent recessed luminaires as a general light but with access to a              
transparent window 83 degrees towards east. In this room, the patient is also unable to               
control the lighting itself, but the light is switched off during the night. The staff is using the                  
light from the corridor and with a portable flashlight while checking up on the patient during                
the night. 

 

 
Figure 8. The nursing room in Kullbergska sjukhuset, Katrineholm. 
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The measurements, carried out in the suture room, were the same as in Östra sjukhuset, using                
a luminance camera and a lux meter, see table 3 and 4. The luminance was measured in the                  
ceiling around the bed as well as on the vertical areas of the room, which can be seen while                   
standing, sitting and lying down. The measurements were carried out between 09:21-10:00,            
the 8th of february 2018, only with artificial light due to the lack of windows in the room. This                   
room was delimited, by only perform measurements of luminance, on those surfaces without             
examination equipment. The illumination intensity was evenly distributed on the floor, as well             
as on the top, bottom and middle of the bed. 
 
Table 3. Mean Luminance.                                                    Table 4. Mean Illuminance. 

 
3.2.4 Results and analyses  
At the Kullbergska emergency unit, the staff is working on the basis that the patients should                
have been examined and can leave the reception after 4 hours. However, there are exceptions               
when doctors estimate that the patients should stay overnight, partly because the patients are              
of old age or if they live outside the city and are not able to get home during the night. Looking                     
at the current lighting, available at the department, it is mostly focused on meeting the               
requirements of the staff and their visual performance. The light levels in the nursery rooms               
are high and the luminaires are mounted evenly distributed in the ceilings with a direct light                
distribution. By this, the patients are exposed to a great level of glare and makes them                
experience discomfort and lack of visual comfort during the time they spend in the reception.               
However, in the rooms where the patients spends a long time, the staff works to ensure that                 
the patient is not exposed to glare. This especially during the night when the lighting is                
switched off to allow the patients to sleep and recover. What the measurements show in the                
suture room, there are large differences in contrasts because of the direct beam illumination,              
see appendix 3.2. This also contributes to an even light distribution, which satisfies the ability               
of the nurse to perform their examinations more accurate. The direct beam illumination also              
helps to emphasize the contrasts, through shading on the floor, which facilitates the definition              
of objects and the surroundings in the nursing room. The lighting is otherwise seen as               
outdated and insufficient as the possibility of regulation is lacking and that the luminaires are               
not complete with the same type of light sources. A number of luminaires are also out of order,                  
which creates irritation and discomfort for both the staff and the patients. 

3.2.5 Discussion of pre-study 
Looking at the care environments included in the pre-study, there are a number of similarities               
in how staff looks at the lighting regarding patients and their recovery. When a patient               
becomes critically ill, the nursing staff has a high lighting demand to be able to perform                
thorough examinations and the patient might, therefore, be temporarily exposed to           
illumination that causes discomfort. These situations can be difficult to avoid because they             
also represent a large part of the staff's duties when determining the patient's health              
condition. On the other hand, the illumination should support the visual comfort of the              
patients at times when examinations do not occur, for example when the patient rests, eats,               
sleeps and communicates. After the interviews with Anna and Erik, it is possible to see               
similarities in their opinion regarding the flaws in the artificial lighting in the two different               
hospital wards. The staff are fully aware of providing lighting that supports recovery and              
visual comfort of the patients. Today the responsibility for the lighting quality that supports              
visual comfort is mainly put on the hospital staff and is therefore implemented on their own                
initiative. Studies have shown that this can be reduced by, early in the building process,               
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planning for the social perspectives and thereby support the well-being parameters (Al horra             
et.al, 2016).  

3.2.6 Hypothesis 
The current lighting in the wards can be seen as one-dimensional and uniform since the               
lighting generally consists of only one illumination principle. By using only one indirect             
illumination principle, it helps to define the ceiling and also gives the room an even light                
distribution. However, this does not support the experience of visual comfort based on the              
findings from the literature and the pre-study. Instead, a combination of indirect and             
asymmetrical direct light distributions, a non-uniform lighting principle, has been concluded           
to be preferred (Stokkermans et. al 2008) to support the visual comfort of the patients in                
nursing rooms. After analyzing the two different hospitals from the pre-study, Östra sjukhuset             
was considered to be the most representative of the two rooms that were included. Mainly               
because of how it is planned and that it would work well as a reference to the experimental                  
situation in this context. Therefore, it was decided that the experiment should be based on               
comparing the uniform lighting principle, used in Östra sjukhuset, with a non-uniform            
lighting principle. 
 
This thesis is based on the hypothesis that by defining vertical surfaces, using an asymmetrical               
lighting distribution, the contrast in the room will be enhanced and contribute to a more               
visually pleasing experience of the space. 
  

3.3 Experiment 
An experiment was performed, with the literature study and the pre-study as a background, in               
a room at the School of Health and Welfare at Jönköping University. The experiment              
examined two lighting scenarios, based and influenced by the existing lighting installation at             
Östra sjukhuset in Gothenburg.  
 
The experiment participants evaluated which one of the two lighting principles they preferred             
from a sitting, lying and standing position. These positions stimulate the “natural” conditions             
that patients often are exposed to at a shorter hospital stay. The participants evaluated the               
lighting principles by taking a stand to a number of questions regarding the visual parameters               
that the thesis is examining, as mentioned in 3.1 Literature study. The order of which lighting                
principle and position the participants started with was randomly selected, this to not             
influence the participants by giving them the same starting scenario as a reference (Lindgren,              
2012). 

3.3.1 Experimental situation 
The experiment room was located at the seventh floor, belonging to the department of clinical               
trainings, see figure 9. The room has an area of 14,6m² and a various ceiling height from                 
2400mm to 2600mm. The surface layers consist of white ceiling panels, walls with a light               
beige colour and a grey linoleum floor. The window is located to the north but was covered                 
during the experiment due to only focus on the artificial light. A good condition for choosing                
this room was the facilitation of furnishings which contained a hospital bed, an office desk               
with a computer screen, a round table with a plant and two chairs. Two paintings were                
suspended from the ceiling to provide the room with objects that could be emphasized by the                
light and by that create a more pleasant atmosphere.  
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Figure 9. Planview over the room used in the experiment. 

 
 
To ease the choice of a luminaire that would represent the uniform lighting scenario,              
calculations were performed in Dialux EVO 7.0, which is a software used to calculate and               
visualize light and it is a software frequently used by professional lighting designers in the               
north. By calculating the average illuminance on the floor and the luminance on the vertical               
surfaces in Dialux, a luminaire could be selected to the experiment, see appendix 3.3. As a                
result of the calculations, it was decided to use a lighting principle which contained a wall                
mounted luminaire with an indirect light distribution, which is commonly used in nursing             
rooms and is efficient both from a visual comfort perspective and to provide an evenly               
distributed general lighting. The luminaire was mounted 1800mm above the floor which is the              
same height as in Östra sjukhuset. This also includes the placement and the height of the bed                 
according to the luminaire. The lighting scenario 1 was therefore only equipped with the              
indirect luminaire above the top of the bed, see figure 10 and 11. As concluded after the                 
pre-study, light on the vertical surfaces provides dynamics to the room which could enhance              
the increased perception of visual comfort. Therefore, in lighting scenario 2, the three             
spotlights were added to give the participants additional focus points to attract their attention,              
see figure 12 and 13. Measurements were performed in both scenarios and the mean values               
are presented in table 5 and 6 below. 
 

  
             Figure 10. Scenario 1, from entrance door.       Figure 11. Scenario 1, towards entrance door. 
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             Figure 12. Scenario 2, from entrance door.       Figure 13. Scenario 2, towards entrance door. 
 
Table 5. Mean Luminance.                                                            Table 6. Mean Illuminance. 

 
 
 
 
 
 
 
 
 
 
 
 

The lighting in the room consisted of a total of four luminaires which were installed and used                 
during the experiment. Three track mounted spotlights along the walls and one wall mounted,              
indirect light fixture above the hospital bed, see figure 14. The spotlights were directed              
towards the objects in the room which in this case were the plant and the two paintings on the                   
walls. This to provide a dynamic character for the room. The indirect luminaire was used to                
provide a general lighting. This luminaire was A55-W from Glamox, 3 000 K, CRI 80 and 4                 
872 lm, and is designed for hospital environments. Both an indirect and direct lighting              
distribution were available, but in this case only the indirect light was used, not to cause                
discomfort by glare for the participants. The spotlights were from Concord, 20° and 30°, 3               
000 K, 2 544 lm. For more specific technical information about the luminaires, see appendix               
1. 
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Figure 14. Planview over the placement of the light fixtures. 

3.3.2 Questionnaire 
The questionnaire used in this study, see appendix 2, is based on the reliable observation from                
Percifal. Percifal is a method that has been proven to facilitate communication between users              
and, for example, other consultants. Therefore it is also proven that it can be used by both                 
individuals, without prior knowledge of light, and other professionals. The prior purpose of             
using this method is to compile the characteristics of light and is therefore not used to provide                 
a positive or negative answer (Klarén, 2011). Percifal uses eight visual concepts to perform a               
visual analysis of light and colour in indoor spaces and in this context, it has been decided to                  
angle these visual concepts to a negative, respectively a positive meaning. This by using some               
visual concepts that can help to answer the research questions and then follow it with a                
personal perception whether it is positive or negative. However, in those cases the concepts              
cannot be classified as positive or negative, it can show significant differences and therefore              
conclude or explain the fact that some answers are perceived positive or negative. 
 
The questionnaire had a seven-point Likert scale, which is a rating system often used to               
measure people's attitude in different questions. The scale lets the participants decide how             
strongly they agree or disagree with certain questions (Likert scale, 2018; Allen & Seaman,              
2007). The questionnaire used in the study were written in Swedish, to make it easier for the                 
participants and to reduce the risk of misinterpretations regarding the questions. An extract             
from the questionnaire, translated to English, is presented below, see figure 15.  

 
Figure 15. Extract from questionnaire. 
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3.3.3 Participants 
The participants in the study consisted of 30 people, all students at Jönköping University,              
between the ages of 20-35 years old, see appendix 8, table 1. 
 
During the experiment, the participants were asked to start with one of the three positions               
and then direct their eye gaze towards a cross that was placed for every different position, see                 
figure 16. The participants were then asked to answer the questionnaire during their current              
position, then hand it in, in order to be assigned a new position. In the standing position the                  
participants were asked to direct their eye gaze towards a cross on the entrance door, see cross                 
no.1, when standing on cross 0. From a sitting position the eye gaze was directed towards a                 
cross on the opposite wall, with the bed adjusted in a 45-degree angle, see cross no.2, and                 
from a lying position towards a cross on the roof, cross no.3, slightly in front of their head                  
position. By doing this the participants were exposed to three of the most common eye               
directions and body positions that patients often are. Approximately half of the participants             
started in scenario no.1 and the other half in scenario no.2 before switching to the other.  
 

Figure 16. The crosses 1-3 shows the direction of eye gaze from the different positions.  
 

3.3.4 Gathering and analysing data 
The data have been gathered using an experiment with a questionnaire, as mentioned in 3.4.4               
Questionnaire. Six questionnaires were collected from each participant which resulted in a            
total of 180 questionnaires. The collected data were analyzed and compiled by using IBM              
SPSS Statistics 25. This is a software that is commonly used to compile and analyze statistical                
issues, such as hypothesis and research problems and can be used by several different              
industries. There is a variation of analytical methods that can be used in SPSS to understand                
and analyze data. In this case, the main method has been to calculate the mean value with the                  
additional function  Confidence Interval for mean . This function helps to reduce 5% of             
occasional high and low numbers to provide a more valid result. The calculated data were then                
inserted and presented in a Microsoft Excel chart. To ease the analyzing process in SPSS, a                
handbook has been used, written by Vejde (2013). 

21  



 

3.4 Credibility 
Percifal is a well known and valid questionnaire. The concepts in the questionnaire were              
adjusted to answer the research questions more accurately, see 3.4.2 Questionnaire. By using             
a tested method it is assured that the questions are asked in the right way, with a smaller risk                   
of misinterpretations and misunderstandings during the experiment. The age limitations that           
were done in this experiment limits the width of the data gathering, but it also minimizes the                 
width of the factors which could have an impact on the results, for example, the aging of the                  
human eye and its ability to adapt to different lighting scenarios. Amongst the participants of               
the experiment, there was a mix between those who have prior knowledge of lighting design               
and those who have not. The good thing about adding participants without prior knowledge is               
that they are not trained to analyze lighting installations in the same way as a lighting designer                 
is. It can, therefore, be assumed that they give a more honest answer, in form of a higher grade                   
of spontaneity, of how they experience the different scenarios. The gathered data has been              
processed in the statistics software,  see 3.4.4 Gathering and analyzing data. This software, for              
analyzing statistics, is widely used by several different industries and is therefore considered             
to be relevant in this context. 
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4. Result and analyses 
The following chapter presents the collected and compiled data from the experiment. The data              
is presenting the mean value in a 1-7 point likert scale. Based on the research questions,                
previous literature- and pre-study follows the questions, based on Percifal, in the same order              
as in SYN-TES report (Klarén, 2011). The diagrams are summarizing the two different             
scenarios in order from 1-2 with the comparing positions as sitting, lying and standing which               
is presented as mean values below. 

4.1 Scenario 1 
The first scenario is, as mentioned in 3.3.6 Hypothesis, based on the conclusions made after               
the pre-study. In this scenario, the experiment room was equipped with one wall mounted              
luminaire with an indirect light distribution for general lighting, see figure 11 and 12. The               
diagram presents the results of the testing positions in parallel to each other, see figure 16. 
 

 
Figure 16. Evaluation of scenario 1. 

 

4.1.1 Sitting position 
This position is presented as the blue bar in the diagram, see figure 16. The diagram shows                 
that, generally, the mean value is just above average. That is, the results do not show any                 
significant differences. However, this position shows that there is a low perception of             
discomfort glare in this lighting principle. 

4.1.2 Lying position 
The grey bar is representing the lying position. The results, in this position, are not pointing in                 
a specific direction which means that it is a minor variation between the average mean to just                 
above it. The noticeable for the results is that the experience of the room and the perception of                  
light colours is seen as neutral in this position. 
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4.1.3 Standing position 
While analyzing the yellow bar, which is representing the standing position, the results show              
that the mean value is just above average. However, the experience of strong contrasts,              
uncomfortable shadows, soft shadows and no discomfort glare are the concepts that differ in              
this position.  

4.1.4 Compilation of scenario 1 
While analyzing the positions in parallel, a noticeable trend between them can be seen. The               
results are in general just above average mean with single high estimates and single low               
estimates that are following the same pattern. The noticeable in the lying position is the               
perception of the light colour, which is experienced as more cold or neutral, compared to the                
sitting and standing position. This also includes strong contrasts, hard shadows,           
uncomfortable shadows and discomfort glare, although the experience about these concepts is            
quite neutral. In contrast to the sitting position, the room is also experienced as brighter and                
it is easier to perceive the surface materials. In the standing position, the participants have               
expressed that the room is perceived in its darkest state. The results also show that the                
contrasts are more discomfortable due to the other positions, though the experience of             
contrasts is more unnoticeable. It also shows that the light emphasizes objects and surface              
materials better in the sitting and lying positions. A connection, compared to the sitting and               
lying positions, between the experience of a darker room and harder to perceive contrasts can               
be drawn in this position. As well as between the darker room experience and the experience                
of the objects and surface materials. When summarizing, the sitting position have gain results              
pointing in the most positive direction.  

4.2 Scenario 2 
The second scenario is based on the hypothesis made after the pre-study. The experiment              
room was, in this scenario, equipped with the same wall-mounted luminaire as in scenario 1,               
with an indirect light distribution for general lighting. In this scenario, a total of 3 spotlights                
were added and directed towards the objects on the vertical surfaces, see figure 13 and 14. The                 
diagram presents the results of the testing positions in parallel to each other, see figure 17. 
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Figur 17. Evaluation of scenario 2. 

4.2.1 Sitting position  
The sitting position, in scenario 2, is presented as the blue bar in the diagram, see figure 17.                  
Looking at the concepts, that can be interpreted as positive, the result shows a mean above                
average. In this lighting principle, the participants experience strong contrasts and hard            
shadows to a greater extent, which also are the notable concepts in the sitting position. The                
participants also experienced it to be easier to distinguish objects in this position. 

4.2.2 Lying position 
The result of the lying position, in scenario no.2, is  characterized by variations to a greater                
extent. The main results are just above the mean average but the most positive perceptions are                
about how the light is perceived as bright, that it emphasizes objects and that it is easy to                  
distinguish the objects in this lighting principle.  

4.2.3 Standing position 
The yellow bar, which presents the standing position, can be summarized as that the concepts,               
mainly is experienced as positive. The mean value is above the average except for the               
perception of contrasts and shadows, which is on average and therefore not perceived as              
neither hard or soft. The easiness to distinguish objects is the most noticeable in this position,                
which is facilitated to a high rate. 

4.2.4 Compilation of scenario 2 
When evaluating the results in lighting scenario no.2, the uniformity between the positions is              
the most noticeable. While comparing the sitting and standing positions the result shows             
minor differences and can be interpreted as being experienced, almost equivalent. A clear             
trend between these two positions is the experience of contrasts and shadows which also              
follows the same pattern. However, when analyzing the lying position, a greater variation can              
be seen according to the sitting and standing position. The light colour in the room is the most                  
noticeable, where the room was perceived as colder and more uncomfortable than during the              
other two positions. Also as for the discomfort glare, where the participant was experiencing              
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this to a greater extent, which also can be linked to the perception of a brighter room and                  
more uncomfortable light level. When summarizing, the results show that this lighting            
principle is characterized by a positive opinion about the room. The participants express a              
positivity about most of the concepts that were evaluated during the experiment. Especially             
when looking at the light according to distinguish and emphasize objects but also the              
perception of the light colour in the room in contrast to almost no perception of discomfort                
glare.  

5. Discussion and conclusions 

5.1 Result discussion 
After the evaluations of the results, the two lighting scenarios and the different positions, have               
been set and compared in parallel to each other. The purpose was to evaluate the differences                
between the results and thereby conclude if the lighting scenario 2 could emphasize visual              
comfort from a patient perspective, unlike how the lighting often are planned in nursing              
rooms today (scenario 1). The following diagrams, figure 18, 19 and 20, presents the results               
from the three different positions which are discussed below. 

5.1.1 Sitting position 
Looking at the sitting position, it can be summarized as the position where patients spend               
most of their time during their waking hours. In the sitting position, the participants were               
asked to focus their attention towards a cross, placed next to a painting on the opposite wall of                  
the bed. Looking at the results of the two different scenarios, both similarities, and differences               
can be seen that is believed to have been influenced by mainly by the perception of strong                 
contrasts and hard shadows, see figure 18. 
 

 
Figur 18. Comparison between the results in the sitting position in both lighting scenarios.  

 

26  



 

Generally, scenario 2 can be described as the scenario that the participants have experienced              
as the more comfortable one and that is characterized by a higher level of visual comfort,                
compared to scenario 1. The most similar result between the two scenarios is the experience of                
"no discomfortable glare" which is likely affected by the certain lighting principles according             
to this position. The indirect lighting principle in scenario 1 helps to distribute the light onto                
the ceiling which reflects the light out in the room, while the asymmetric lighting principle in                
scenario 2, is directed towards the vertical surfaces and is therefore mechanically shielded.             
However, smaller differences can be read from this factor but which likely is affected due to                
the higher level of contrasts between light and dark, which were consciously created in              
scenario 2. Regarding the experience of higher differences in contrasts and harder shadows,             
they appear to have a connection between how comfortable they are experienced. As             
previously mentioned by Newsham et.  al, (2004), the varied light environment, as in scenario              
2, is assumed to have contributed to the overall experience of the room in a positive way. This                  
also seems to have made it easier for the participants to distinguish objects and surface               
materials. This because they are highlighted from an alternative direction, which is proved to              
affect the positive experience of the objects (Boyce, 2003). Regarding the combination of two              
lighting principles, and it has been shown to help increase the illuminance and median              
luminance in scenario 2 due to the complementary lighting principle, as also shown in the               
diagram. The higher light level, in scenario 2, have been perceived as more comfortable. This               
also includes the light colour in the room, which has been perceived as warmer and therefore                
could have been experienced as more comfortable (Nakamura & Karasawa, 1999). This could             
be linked to the directed light towards the vertical surfaces. It is creating a dynamic experience                
of the surface materials which results to that the space is defined more clearly. By highlighting                
the vertical surfaces of the room the participants have experienced the room as more positive,               
which is previously discussed by Stokkermans et. al (2004). 

5.1.2 Lying position  
During the lying position in this experiment, the bed was put flat and the participants were                
instructed to lie on their backs with their main eye gaze towards the ceiling above them. The                 
lying position, under the conditions given in the experiment, is a position mostly used when               
the patient is sleeping.  
 
The results from the lying position, see figure 19, are the results that are the most even, set in                   
comparison to the other two positions. This is probably due to the fact that the lying position                 
is the position that limits a person's visual field the most, and it can, therefore, be difficult to                  
perceive the room as a whole. The most similar results in this position are under "no                
discomfort glare", which may indicate that the spotlights, added in scenario 2, have no or a                
small effect on how the lighting is experienced when looking towards the ceiling. This,              
however, is natural since the spotlights have a direct illumination principle, and are directed              
downwards towards the wall, thus not affecting the area comprised of the participant's visual              
field more than from an indirect reflection from the wall surface. 
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Figure 19. Comparison between the results in the lying position in both lighting scenarios. 

 
Despite the limitations of the visual field, that occurs when the main eye gaze is directed                
towards the ceiling, the main differences in the results of this position are seen under the                
concept of "light emphasizes objects". Since it is difficult to perceive the objects in the room                
while lying down, even though the results show great differences in this question, one can               
assume that the participants have not only looked towards the cross in the ceiling but directed                
their eyes to the other bright points in the room, which is a natural reaction (Einhäuser &                 
Köning, 2003). Factors that influence this are, amongst other, that those who participated in              
the study were aware that they were going to analyze something specific in the space and thus                 
become more aware of looking for differences. This partly in relation to the other positions,               
but also in relation to the other scenario. It it also possible that the participants of the study                  
focused on objects other than those that were thought of when the questionnaire was written.               
The cross in the ceiling was only presented as the main direction for the eye gaze and not as                   
the only specific point for the eye to look at. The main eye gaze was presented for it to be                    
possible to analyze and compare the results between each other when all participants had              
assumed the same conditions. A more controlled experimental situation could have affected            
that no direction of sight was missed or forgotten by the participants, but in a real scenario, it                  
would have been rare to have only be allowed to direct the eyes straight up in the ceiling. 

5.1.3 Standing position 
The standing position represents the position where the participants are believed to have             
captured most of the room's entirety. The purpose for the participants was to direct their eyes                
towards the entrance door, which leads into the nursing room itself. This because it is believed                
to be the natural viewpoint when hospital staff and visitors are entering the room from that                
direction and by that draws attention from the patient. The results in this position in a                
comparison between Scenario 1 and 2 can be read in figure 20. 
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Figure 20. Comparison between the results in the standing position in both lighting scenarios. 

 
This position is the one that points most to that the hypothesis is accepted. The visual comfort                 
from a standing perspective shows the greatest significant differences to the concepts that can              
be interpreted as positive and negative. This in combination with the concepts that may              
explain the reason for this. At this position, it can be assumed that the participants were given                 
the greatest opportunity to perceive and analyze a larger part of the space area compared to                
the sitting and lying position. Thus, the room may have been experienced to have greater               
dynamic differences regarding contrasts and shadows, which in turn affects the perceived            
brightness in the room, but also the light colour. In scenario 1, the indirect lighting was the                 
only principle that accounted for the general light, which in turn does not contribute to any                
major differences regarding contrasts at this direction of view, see figure 20. An effect of this                
may have contributed to the space as it, visually, has been perceived as uniform and therefore                
less appealing and attractive. As shown in the diagram, the visual comfort is affected by the                
fact that shadows are more softer and that contrasts appear to have been missing. The fact                
that the room is also perceived as darker, due to the lack of contrasts, could also be explained                  
by the fact that the indirect illumination has not been seen as sufficient to create variations of                 
light in this part of the room considered. When the room is perceived as darker, it also                 
contributes to the perceived experience of the light colour, which in this context is perceived               
as colder. The experience of how the light has helped to distinguish objects and surface               
materials also proves to be more difficult with a one-dimensional illumination principle in             
contrast to how it was experienced in scenario 2. Instead, the results showed differences to               
scenario 1, where the asymmetric illumination in scenario 2, contributed to a large extent to               
the fact that objects and surface materials are highlighted clearly. It also seems important,              
however, that larger contrast differences in brightness and the perception of harder shadows,             
affect the space experience positively which also is stated by Tregenza & Loe (1998) and thus                
reflecting a higher visual comfort. 
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5.2 Discussion of method  
By using the already approved method Evidence-Based Design, the study structure has been             
progressively implemented to contribute to a credible result as much as possible. In the              
experimental situation, the study has been based on studying the visual comfort, by the              
characteristics of light, based on Percifal, which is an analytical tool for conducting spatial              
analysis of light and colour (Klarén, 2011). 
 
Prior to the study, it was considered to be of great relevance to use a method that is well suited                    
for the purpose of the study. In this case, EBD was seen as representative, while the method                 
has been used in earlier comparable situations. Based on Joseph et. al (2008), the study was                
adapted along eight steps describing the work process in EBD, but in this context, it was                
adjusted to five steps to facilitate the layout and workflow of this report. However, there are                
some difficulties in using this method as it can be angled in a variety of ways. During the                  
study, some investigations were required to define the most relevant components that are part              
of the different steps. Even though the investigations have been time-consuming, the study is              
still considered to be a higher level of credibility than if this method had been excluded. 
 
By early defining the key goals of study (step 1 in the EBD process) the work process with the                   
literature study was facilitated. The literature study was adapted to the authors' own             
interpretations and values   of what visual comfort could mean in nursing rooms from a              
patient's perspective. Therefore, it was decided to take these interpretations further into a             
pre-study, held at two selected hospitals in two different types of wards. The wards were               
chosen primarily to facilitate the planning of the interviews and the site visits since the               
authors already had contacts at the two different hospitals. Regarding the nursing rooms that              
were studied, large differences can be seen, despite the fact that both nursing rooms are               
adapted for patients. What early could be predicted was that the nursing room at Kullbergska               
sjukhuset would not be considered representative of how the experimental situation would be             
designed, since it is an emergency ward, with high demands regarding visual performance,             
and not a care unit. However, it was considered relevant to visit the hospital to provide a                 
better insight and understanding of how different types of nursing rooms are used both by               
patients and staff. After both visits, it was decided that the experiment should be based on the                 
light environment that was found at the Östra sjukhuset since it was considered more              
representative of how the lighting usually is designed in nursing rooms where patients are              
staying for a longer period of time. With this as a starting point, a hypothesis was developed                 
based on previous findings from the literature study and the pre-study. What was expected to               
affect visual comfort more positively in a nursing room was to plan a varied light environment,                
which in this context was based on emphasizing vertical surfaces by adding an asymmetrical              
lighting principle to the indirect lighting principle. It was also found that the previous              
interpretations of visual comfort were in line with the personal impressions and opinions from              
the nurses perspective. This was primarily the case regarding certain criterias for lighting,             
such as the need for a various light level and light regulation, both during visual and                
non-visual tasks (Erlandsson, personal communication, 7 February 2018). These criterias are           
also something that can be linked to people's opinions and that they are considered as relevant                
when planning an interior environment and how the environment can be adapted to benefit              
the perceived visual comfort (Steemers & Manchanda, 2010). Another aspect that is important             
to take into consideration is the increased impact on the environment that occurs when more               
light fixtures are installed in a room, both when the products are produced and used. In a                 
hospital as a whole, this will contribute to an increased percentage of installed luminaires.              
Regarding the energy consumption this could be adjusted with the help of a control system,               
since not all luminaires have to be switched on all the time, and can therefore be adapted                 
depending on which task that is performed in the room at the moment. However, considering               
what light can contribute to the working environment of the staff, which means an increased               
comfort and well-being, a varied light environment, by using several light principles, could             
also affect both the efficiency and interest of the workers as well as the well-being and                
recovery of the patients (Giarma et. al, 2017). The environmental aspect is well-connected to              
the well-being of people, and it is therefore important to ensure that the planning considers               

30  



 

the social factors as well as the economic and energy-efficient aspects, shown in the              
sustainability pyramid, see figure 1. It is important to include all the three aspects to provide a                 
sustainable development (Steemers & Manchanda, 2010). 
 
During the planning of the experimental situation, the contemplated scenarios were based on             
people's opinions regarding perceived comfort. The choice of using a room at the School of               
Health and Welfare was considered relevant to contribute and to enhance the sense of a               
hospital visit to the experiment since the building has previously been used as a hospital. If                
this has contributed or influenced the experimental situation, it is difficult to determine.             
However regarding the spontaneous comments said by the participants, it proved to be of              
some importance. A nursing room was built for one patient to simulate an alternative              
environment that could be applied to an actual environment. The luminaire selection was             
based on calculations performed in Dialux Evo 7.0, see 3.4.1 Experimental situation, to ensure              
that the illuminance and luminance, in scenario 1, were consistent with the measurements             
performed at Östra sjukhuset. In the physical space, and on the other hand, these values   were                
measured high above the previous calculations from Dialux, which means that the comparison             
of the calculations can be considered as irrelevant and thus ruled out. A likely factor in this                 
may be that reflection factors of the room surfaces differed between Dialux and the              
experimental room. Nevertheless, the results still showed a significant difference between           
Scenario 1 and 2, but could possibly have shown greater differences if the measurements were               
more consistent. Regarding scenario 2, the decision was taken early on that the vertical              
surfaces would be emphasized. This based on previous findings regarding the room definition             
and that a varied light environment could be perceived as more positive (Stokkermans et al.,               
2004). By reading differences in perceiving objects and surface materials it was also found              
that the vertical lighting could contribute to and add another dimension. The decision to              
illuminate a painting and a plant was mainly because it could usually be used in hospital                
environments to contribute to a more pleasant room experience. By highlighting objects it was              
also expected to contribute to a larger amount of shadows (Boyce, 2003), which later on was                
established by the participant’s perception of the objects in the different scenarios. 
 
During the examination, a questionnaire was answered by the participants at all the three              
positions, which in this case was sitting, lying and standing. By using Percifal, the              
questionnaire was assumed to be able to answer the research question under the condition              
that some of the terms were assigned a negative and positive angle. According to the results,                
this has been shown to work well in combination with the terms that could provide an                
alternative explanation for the negative and positive experiences. It can also be noted that              
Percifal can be used to assess positive and negative experiences more than simply comparing              
the characteristics of the light, through systematic observations in a spatial analysis, as clearly              
stated by Klarén (2011). During the analysis the participants were starting in a random order,               
this both regarding which scenario and which position they started with. By using a random               
order, all participants are not given the same reference from what, at first impression, can be                
seen as "better" or "worse", which also strengthens the reliability of the study (Lindgren,              
2012). The questionnaire was answered by the means of a 7 point likert scale, which was                
considered appropriate for this experiment because this type of scale is designed to investigate              
people's opinions, which is that main purpose of this study. 
 
After the experiment and after the results were compiled in SPSS, it has been found that the                 
aforementioned methods have been able to answer the research questions. The results also             
confirm the hypothesis and have also proven it to be consistent with what earlier had been                
predicted. To satisfy the needs of visual comfort in a nursing room is something that can be                 
seen as very complex. As for this study, the participants have been acting as patients and are                 
in this context seen as healthy, since they were not under any medical treatment. The               
definition of the word sick is broad and in a real hospital environment there is a large variety                  
of people, all with different types of illnesses. This study can therefore be seen as applicable                
but limited from evaluating how light can affect people that under medical treatment and              
therefore might be more sensitive to light. Despite this, differences have been identified             
regarding the criteria set for lighting to satisfy visual comfort, suggesting that further             
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discussions can be conducted as to how the method can be applied to an actual healthcare                
environment. 
 

6. Conclusions and recommendations 

6.1 Conclusions 
The purpose of this study was to analyze which demands that could be set on the experience of                  
visual comfort in a nursing room, from a patient perspective, while comparing two different              
lighting scenarios. This by examining visual comfort based on three different positions, which             
were sitting, lying and standing. 
 
By comparing two lighting scenarios, developed from the hypothesis, the study has shown that              
certain demands can be set on the artificial lighting in a nursing room. The study has shown                 
that it is of great importance to plan for a various lighting environment to enhance the                
experience of visual comfort which approves the hypothesis of this study. In this case, the               
differences in lighting contrasts and harder shadows have been a noticeable factor when             
creating a more positive experience in all the three positions that were evaluated. The study               
has also shown that by highlighting different objects, it creates a more positive and              
comfortable environment that could be useful in a nursing room. Although the lighting             
principle may be difficult to apply in an actual healthcare environment, since the nursing              
rooms often have a lack of vertical surfaces that can be highlighted in the same way as in the                   
experiment, the study shows that a various lighting environment is important. Even if it is               
only about emphasizing specific objects or surfaces in addition to the general light.             
Considering that only healthy people have evaluated the different scenarios, the study gives an              
insight into how visual comfort can be facilitated by planning an environment based on              
people's opinions. A lighting designers task is to, not least, plan for a sustainable lighting               
environment that characterizes good energy efficiency and long-term sustainability, but also           
an environment adapted for people and well-being. When planning light for nursing rooms, a              
lighting designer needs to care in mind that different wards are used for different purposes,               
and it is, therefore, important to evaluate the patient's needs regarding light in that specific               
ward.  

6.2 Further research 
The results from this study shows that some specific factors, such as contrasts, shadows and               
light levels, can be of importance to contribute to a more perceived visual comfort in a nursing                 
room. This thesis can be seen as a pilot study for further research. In order for the results to be                    
applied to a real hospital environment, additional factors could be added to accommodate             
this. 
 

● Include a wider age group and evaluate different reductions of vision. 
● Apply and perform a similar experiment as in this thesis, in a nursing room suited for                

several patients, to see if the light is experienced in the same way from different parts                
of a room. 

● Evaluate the new lighting scenario during a longer period of time, since there are a lot                
of people that stay in a nursing room for a longer period of time.  

● Perform and evaluate a similar experiment as in this thesis and add the possibility for               
the patients to individually control the light in the room. 

● Perform a similar situation with access to daylight and evaluate the differences. 
● Evaluate if certain additional focus points, used in this study, that can be prioritized              

or excluded and still achieve similar results.  
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1. List of luminaires  

 

 

Glamox  

A55-W1200 LED 5600 DALI SEP 830 

3 000 K  

CRI >80  

5600 lm 

SDCM 3 

 

Concord 

Beacon XL Muse 3K O/B Dim L3 WHT 

3 000 K  

CRI 97 

2 544 lm 

SDCM 3 

10° - 70° adjustable (20° and 30° were used 

in this experiment) 
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2. Questionnaire

Scenario 1 ☐  2 

☐ 

Utvärdering av visuell komfort i vårdrum 

Ålder:______   Kön:__________ Sittande ☐   Liggande ☐   Stående ☐ 

HLK ☐ JTH ☐ JIBS ☐ HÄLSO 

☐ 

Program:______________________________________________ 

Synnedsättning: Nej ☐ Ja ☐________________________________ 
_________________________________________________________________________ 

1. Helhetsupplevelse av rummet

Bedöm din spontant upplevda helhetsupplevelse av ljuset i rummet

Icke behagligt  Behagligt 

 att vistas i  att vistas i 

2. Ljusnivå

Bedöm ljusnivån i rummet.

Ett mörkt rum  Ett ljust rum 

Hur upplever du ljusnivån i rummet? 

 Icke behaglig Behaglig 

2 



 

 

 

3. Kontraster 

Bedöm hur du upplever kontraster mellan ljus och mörker i rummet 

 

       

 Icke behagliga               Behagliga 

 

Bedöm kontrasternas karaktär 

 

       

    Ojämna Jämna 

 

 

 

4. Skuggor  

Bedöm hur du upplever du skuggorna i rummet 

 

       

Icke behagliga             Behagliga 

 

 

Bedöm skuggorna karaktär 

 

       

     Ojämna Jämna 

 

 

 

5. Bländning  

Hur upplever du eventuell bländning i rummet? 

 

       

     Störande           Icke störande 
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6. Ljusfärg 

Bedöm din uppfattning av rummets ljusfärg utifrån din nuvarande position 

 

       

 Ett kallt rum          Ett varmt rum 

  

Hur upplever du ljusfärgen i rummet? 

 

       

 Icke behaglig               Behaglig 

 

 

7. Visuell uppfattning av föremål/objekt 

Hur påverkar ljuset din uppfattning av formen på föremål/objekt i rummet? 

 

       

    Försvårar                          Underlättar 

 

Hur upplever du objekten? 

 

       

Svåra att urskilja         Lätta att 

urskilja 

 

 

8. Visuell uppfattning av ytmaterial 

Hur påverkar ljuset din uppfattning av ytmaterial i rummet?  

 

       

    Försvårar                          Underlättar 
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3. Measurements  

3.1 Östra Sjukhuset  

 

 
 
 
 
With daylight and general light  

 
 
 
 
 
 
 
 

Without daylight and general light  
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With daylight and general light 

 
 
 
 
 
 
 
 
 
 

Without daylight and general light 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
With daylight and general light Without daylight and general light 
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With daylight and general light Without daylight and general light 
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3.2 Kullbergska Sjukhuset  
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3.3 Dialux calculations   
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3.4 Experiment room  
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Scenario 1  
 
 
 
 
 

Scenario 2 
 
 
 
 
 
 
 
 
 

 
Scenario 1  

 
 
 
 
 
 
 
 
 
 
 

Scenario 2  
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Scenario 1       Scenario 2 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Scenario 1        Scenario 2 
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Scenario 1        Scenario 2 

 

 

 

 

 

 

 
 
 

Scenario 1     Scenario 2 
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4. Mean value calculations  
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5. Pictures 

5.1 Östra sjukhuset 

 
The nursing room in Östra sjukhuset, Gothenburg. 
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5.2 Kullbergska sjukhuset 

 

The nursing room in Kullbergska sjukhuset, Katrineholm 
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5.3 Experiment room 

 
Scenario 1, from entrance door. 

 
Scenario 1, towards entrance door. 
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Scenario 2, from entrance door. 

Scenario 2, towards entrance door.
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6. SPSS

21



22



Descriptives 

Statistic Std. Error 

Skewness -,415 ,427 

Kurtosis -,747 ,833 

A7 Mean 4,97 ,313 

95% Confidence lnterval for Lower Bound 4,33 
Mean 

Upper Bound 5,61 

5% Trimmad Mean 5,06 

Median 5,50 

Variance 2,930 

Std. Deviation 1,712 

Minimum 

Maximum 7 

Range 6 

lnterquartile Range 2 

Skewness -,785 ,427 

Kurtosis -,322 ,833 

AB Mean 5,83 ,300 

95% Confidence lnterval for Lower Bound 5,22 
Mean 

Upper Bound 6,45 

5% Trimmad Mean 6,00 

Median 6,50 

Variance 2,695 

Std. Deviation 1,642 

Minimum 

Maximum 7 

Range 6 

lnterquartile Range 2 

Skewness -1,518 ,427 

Kurtosis 1,525 ,833 

A9 Mean 4,33 ,297 

95% Confidence lnterval for Lower Bound 3,73 
Mean 

Upper Bound 4,94 

5% Trimmad Mean 4,35 

Median 4,50 

Variance 2,644 

Std. Deviation 1,626 

Minimum 

Maximum 7 

Range 6 
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Descriptives 

Statistic Std. Error 

lnterquartile Range 2 

Skewness -,170 ,427 

Kurtosis -,674 ,833 

A10 Mean 4,57 ,317 

95% Confidence lnterval for Lower Bound 3,92 
Mean 

Upper Bound 5,21 

5% Trimmad Mean 4,61 

Median 5,00 

Variance 3,013 

Std. Deviation 1,736 

Minimum 1 

Maximum 7 

Range 6 

lnterquartile Range 3 

Skewness -, 162 ,427 

Kurtosis -1,030 ,833 

A11 Mean 4,10 ,246 

95% Confidence lnterval for Lower Bound 3,60 
Mean 

Upper Bound 4,60 

5% Trimmad Mean 4,15 

Median 4,00 

Variance 1,817 

Std. Deviation 1,348 

Minimum 1 

Maximum 6 

Range 5 

lnterquartile Range 2 

Skewness -,465 ,427 

Kurtosis -,535 ,833 

A12 Mean 4,73 ,291 

95% Confidence lnterval for Lower Bound 4,14 
Mean 

Upper Bound 5,33 

5% Trimmad Mean 4,80 

Median 4,50 

Variance 2,547 

Std. Deviation 1,596 

Minimum 1 

Maximum 7 
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Descriptives 

Statistic Std. Error 

Range 6 

lnterquartile Range 2 

Skewness -,239 ,427 

Kurtosis -,485 ,833 

A13 Mean 3,90 ,297 

95% Confidence lnterval for Lower Bound 3,29 
Mean 

Upper Bound 4,51 

5% Trimmad Mean 3,89 

Median 3,50 

Variance 2,645 

Std. Deviation 1,626 

Minimum 

Maximum 7 

Range 6 

lnterquartile Range 2 

Skewness ,378 ,427 

Kurtosis -,317 ,833 

B1 Mean 3,50 ,317 

95% Confidence lnterval for Lower Bound 2,85 
Mean 

Upper Bound 4,15 

5% Trimmad Mean 3,46 

Median 4,00 

Variance 3,017 

Std. Deviation 1,737 

Minimum 1 

Maximum 7 

Range 6 

lnterquartile Range 3 

Skewness ,085 ,427 

Kurtosis -1, 167 ,833 

B2 Mean 4,23 ,257 

95% Confidence lnterval for Lower Bound 3,71 
Mean 

Upper Bound 4,76 

5% Trimmad Mean 4,22 

Median 4,00 

Variance 1,978 

Std. Deviation 1,406 

Minimum 2 
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Descriptives 

Statistic Std. Error 

Maximum 7 

Range 5 

lnterquartile Range 2 

Skewness , 112 ,427 

Kurtosis -1,036 ,833 

83 Mean 4,13 ,306 

95% Confidence lnterval for Lower 8ound 3,51 
Mean 

Upper 8ound 4,76 

5% Trimmed Mean 4,13 

Median 4,00 

Variance 2,809 

Std. Deviation 1,676 

Minimum 

Maximum 7 

Range 6 

lnterquartile Range 2 

Skewness ,058 ,427 

Kurtosis -,900 ,833 

84 Mean 4,13 ,261 

95% Confidence lnterval for Lower 8ound 3,60 
Mean 

Upper 8ound 4,67 

5% Trimmed Mean 4,13 

Median 4,00 

Variance 2,051 

Std. Deviation 1,432 

Minimum 

Maximum 7 

Range 6 

lnterquartile Range 2 

Skewness ,052 ,427 

Kurtosis -, 155 ,833 

85 Mean 3,83 ,304 

95% Confidence lnterval for Lower 8ound 3,21 
Mean 

Upper 8ound 4,45 

5% Trimmed Mean 3,83 

Median 4,00 

Variance 2,764 

Std. Deviation 1,663 
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Descriptives 

Statistic Std. Error 

Minimum 

Maximum 7 

Range 6 

lnterquartile Range 3 

Skewness ,042 ,427 

Kurtosis -1,011 ,833 

B6 Mean 4,00 ,284 

95% Confidence lnterval for Lower Bound 3,42 
Mean 

Upper Bound 4,58 

5% Trimmed Mean 3,98 

Median 4,00 

Variance 2,414 

Std. Deviation 1,554 

Minimum 

Maximum 7 

Range 6 

lnterquartile Range 2 

Skewness ,177 ,427 

Kurtosis -,644 ,833 

B7 Mean 4,23 ,302 

95% Confidence lnterval for Lower Bound 3,62 
Mean 

Upper Bound 4,85 

5% Trimmed Mean 4,24 

Median 4,00 

Variance 2,737 

Std. Deviation 1,654 

Minimum 

Maximum 7 

Range 6 

lnterquartile Range 2 

Skewness -,008 ,427 

Kurtosis -,846 ,833 

B8 Mean 4,50 ,386 

95% Confidence lnterval for Lower Bound 3,71 
Mean 

Upper Bound 5,29 

5% Trimmed Mean 4,56 

Median 4,50 

Variance 4,466 
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Descriptives 

Statistic Std. Error 

Std. Deviation 2,113 

Minimum 1 

Maximum 7 

Range 6 

lnterquartile Range 4 

Skewness -,082 ,427 

Kurtosis -1,510 ,833 

89 Mean 3,37 ,251 

95% Confidence lnterval for Lower 8ound 2,85 
Mean 

Upper 8ound 3,88 

5% Trimmed Mean 3,35 

Median 3,00 

Variance 1,895 

Std. Deviation 1,377 

Minimum 1 

Maximum 6 

Range 5 

lnterquartile Range 2 

Skewness ,043 ,427 

Kurtosis -,531 ,833 

810 Mean 4,07 ,303 

95% Confidence lnterval for Lower 8ound 3,45 
Mean 

Upper 8ound 4,69 

5% Trimmed Mean 4,02 

Median 4,00 

Variance 2,754 

Std. Deviation 1,660 

Minimum 2 

Maximum 7 

Range 5 

lnterquartile Range 2 

Skewness ,372 ,427 

Kurtosis -1,091 ,833 

811 Mean 4,10 ,255 

95% Confidence lnterval for Lower 8ound 3,58 
Mean 

Upper 8ound 4,62 

5% Trimmed Mean 4,06 

Median 4,00 
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Descriptives 

Statistic Std. Error 

Variance 1,955 

Std. Deviation 1,398 

Minimum 2 

Maximum 7 

Range 5 

lnterquartile Range 2 

Skewness ,135 ,427 

Kurtosis -,390 ,833 

B12 Mean 4,70 ,259 

95% Confidence lnterval for Lower Bound 4,17 
Mean 

Upper Bound 5,23 

5% Trimmed Mean 4,70 

Median 5,00 

Variance 2,010 

Std. Deviation 1,418 

Minimum 2 

Maximum 7 

Range 5 

lnterquartile Range 2 

Skewness ,107 ,427 

Kurtosis -,911 ,833 

B13 Mean 4,60 ,238 

95% Confidence lnterval for Lower Bound 4, 11 
Mean 

Upper Bound 5,09 

5% Trimmed Mean 4,61 

Median 5,00 

Variance 1,697 

Std. Deviation 1,303 

Minimum 2 

Maximum 7 

Range 5 

lnterquartile Range 

Skewness -,285 ,427 

Kurtosis -,290 ,833 

C1 Mean 3,70 ,343 

95% Confidence lnterval for Lower Bound 3,00 
Mean 

Upper Bound 4,40 

5% Trimmed Mean 3,67 
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Descriptives 

Statistic Std. Error 

Median 3,00 

Variance 3,528 

Std. Deviation 1,878 

Minimum 

Maximum 7 

Range 6 

lnterquartile Range 3 

Skewness ,401 ,427 

Kurtosis -,993 ,833 

C2 Mean 3,53 ,218 

95% Confidence lnterval for Lower Bound 3,09 
Mean 

Upper Bound 3,98 

5% Trimmed Mean 3,54 

Median 4,00 

Variance 1,430 

Std. Deviation 1,196 

Minimum 

Maximum 6 

Range 5 

lnterquartile Range 

Skewness -, 149 ,427 

Kurtosis -,526 ,833 

C3 Mean 4,17 ,276 

95% Confidence lnterval for Lower Bound 3,60 
Mean 

Upper Bound 4,73 

5% Trimmed Mean 4,13 

Median 4,00 

Variance 2,282 

Std. Deviation 1,510 

Minimum 2 

Maximum 7 

Range 5 

lnterquartile Range 2 

Skewness ,341 ,427 

Kurtosis -1,098 ,833 

C4 Mean 3,87 ,283 

95% Confidence lnterval for Lower Bound 3,29 
Mean 

Upper Bound 4,44 
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Descriptives 

Statistic Std. Error 

5% Trimmad Mean 3,83 

Median 3,50 

Variance 2,395 

Std. Deviation 1,548 

Minimum 

Maximum 7 

Range 6 

lnterquartile Range 2 

Skewness ,417 ,427 

Kurtosis -,492 ,833 

C5 Mean 4,87 ,317 

95% Confidence lnterval for Lower Bound 4,22 
Mean 

Upper Bound 5,52 

5% Trimmad Mean 4,94 

Median 5,00 

Variance 3,016 

Std. Deviation 1,737 

Minimum 

Maximum 7 

Range 6 

lnterquartile Range 3 

Skewness -,331 ,427 

Kurtosis -,905 ,833 

C6 Mean 4,53 ,278 

95% Confidence lnterval for Lower Bound 3,96 
Mean 

Upper Bound 5,10 

5% Trimmad Mean 4,61 

Median 5,00 

Variance 2,326 

Std. Deviation 1,525 

Minimum 

Maximum 7 

Range 6 

lnterquartile Range 2 

Skewness -,942 ,427 

Kurtosis ,389 ,833 

C7 Mean 5,00 ,303 
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Descriptives 

Statistic Std. Error 

95% Confidence lnterval for Lower Bound 4,38 
Mean 

Upper Bound 5,62 

5% Trimmed Mean 5,06 

Median 5,00 

Variance 2,759 

Std. Deviation 1,661 

Minimum 2 

Maximum 7 

Range 5 

lnterquartile Range 3 

Skewness -,242 ,427 

Kurtosis -1,219 ,833 

C8 Mean 5,40 ,331 

95% Confidence lnterval for Lower Bound 4,72 
Mean 

Upper Bound 6,08 

5% Trimmed Mean 5,54 

Median 6,00 

Variance 3,283 

Std. Deviation 1,812 

Minimum 1 

Maximum 7 

Range 6 

lnterquartile Range 3 

Skewness -,908 ,427 

Kurtosis -,355 ,833 

C9 Mean 3,93 ,303 

95% Confidence lnterval for Lower Bound 3,31 
Mean 

Upper Bound 4,55 

5% Trimmed Mean 3,93 

Median 4,00 

Variance 2,754 

Std. Deviation 1,660 

Minimum 1 

Maximum 7 

Range 6 

lnterquartile Range 2 

Skewness -,323 ,427 

Kurtosis -,344 ,833 
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Descriptives 

Statistic Std. Error 

C10 Mean 3,87 ,291 

95% Confidence lnterval for Lower Bound 3,27 
Mean 

Upper Bound 4,46 

5% Trimmed Mean 3,85 

Median 4,00 

Variance 2,533 

Std. Deviation 1,592 

Minimum 1 

Maximum 7 

Range 6 

lnterquartile Range 3 

Skewness ,068 ,427 

Kurtosis -1,049 ,833 

C11 Mean 3,67 ,308 

95% Confidence lnterval for Lower Bound 3,04 
Mean 

Upper Bound 4,30 

5% Trimmed Mean 3,63 

Median 4,00 

Variance 2,851 

Std. Deviation 1,688 

Minimum 

Maximum 7 

Range 6 

lnterquartile Range 3 

Skewness ,290 ,427 

Kurtosis -,535 ,833 

C12 Mean 4,30 ,315 

95% Confidence lnterval for Lower Bound 3,66 
Mean 

Upper Bound 4,94 

5% Trimmed Mean 4,31 

Median 4,00 

Variance 2,976 

Std. Deviation 1,725 

Minimum 1 

Maximum 7 

Range 6 

lnterquartile Range 2 

Skewness ,104 ,427 
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Descriptives 

Statistic Std. Error 

Kurtosis -,805 ,833 

C13 Mean 3,73 ,244 

95% Confidence lnterval for Lower Bound 3,23 
Mean 

Upper Bound 4,23 

5% Trimmed Mean 3,76 

Median 4,00 

Variance 1,789 

Std. Deviation 1,337 

Minimum 

Maximum 6 

Range 5 

lnterquartile Range 2 

Skewness -,493 ,427 

Kurtosis -,027 ,833 

D1 Mean 5,43 ,207 

95% Confidence lnterval for Lower Bound 5,01 
Mean 

Upper Bound 5,86 

5% Trimmed Mean 5,48 

Median 6,00 

Variance 1,289 

Std. Deviation 1,135 

Minimum 3 

Maximum 7 

Range 4 

lnterquartile Range 

Skewness -,506 ,427 

Kurtosis -,309 ,833 

D2 Mean 4,97 ,182 

95% Confidence lnterval for Lower Bound 4,59 
Mean 

Upper Bound 5,34 

5% Trimmed Mean 5,06 

Median 5,00 

Variance ,999 

Std. Deviation ,999 

Minimum 2 

Maximum 6 

Range 4 

lnterquartile Range 2 
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Descriptives 

Statistic Std. Error 

Skewness -1,040 ,427 

Kurtosis 1,300 ,833 

D3 Mean 5,43 ,228 

95% Confidence lnterval for Lower Bound 4,97 
Mean 

Upper Bound 5,90 

5% Trimmad Mean 5,52 

Median 6,00 

Variance 1,564 

Std. Deviation 1,251 

Minimum 2 

Maximum 7 

Range 5 

lnterquartile Range 

Skewness -,914 ,427 

Kurtosis ,593 ,833 

D4 Mean 5,13 ,248 

95% Confidence lnterval for Lower Bound 4,63 
Mean 

Upper Bound 5,64 

5% Trimmad Mean 5,19 

Median 5,00 

Variance 1,844 

Std. Deviation 1,358 

Minimum 2 

Maximum 7 

Range 5 

lnterquartile Range 2 

Skewness -,435 ,427 

Kurtosis -,442 ,833 

D5 Mean 4,20 ,285 

95% Confidence lnterval for Lower Bound 3,62 
Mean 

Upper Bound 4,78 

5% Trimmad Mean 4,20 

Median 4,00 

Variance 2,441 

Std. Deviation 1,562 

Minimum 

Maximum 7 

Range 6 
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Descriptives 

Statistic Std. Error 

lnterquartile Range 2 

Skewness ,167 ,427 

Kurtosis -,568 ,833 

D6 Mean 4,73 ,307 

95% Confidence lnterval for Lower Bound 4, 11 
Mean 

Upper Bound 5,36 

5% Trimmad Mean 4,83 

Median 5,00 

Variance 2,823 

Std. Deviation 1,680 

Minimum 1 

Maximum 7 

Range 6 

lnterquartile Range 2 

Skewness -1,230 ,427 

Kurtosis ,498 ,833 

D7 Mean 4,33 ,301 

95% Confidence lnterval for Lower Bound 3,72 
Mean 

Upper Bound 4,95 

5% Trimmad Mean 4,37 

Median 4,50 

Variance 2,713 

Std. Deviation 1,647 

Minimum 1 

Maximum 7 

Range 6 

lnterquartile Range 2 

Skewness -,279 ,427 

Kurtosis -,419 ,833 

D8 Mean 5,50 ,298 

95% Confidence lnterval for Lower Bound 4,89 
Mean 

Upper Bound 6, 11 

5% Trimmad Mean 5,59 

Median 6,00 

Variance 2,672 

Std. Deviation 1,635 

Minimum 2 

Maximum 7 
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Descriptives 

Statistic Std. Error 

Range 5 

lnterquartile Range 3 

Skewness -,634 ,427 

Kurtosis -1,004 ,833 

D9 Mean 5,27 ,209 

95% Confidence lnterval for Lower Bound 4,84 
Mean 

Upper Bound 5,69 

5% Trimmad Mean 5,30 

Median 5,00 

Variance 1,306 

Std. Deviation 1,143 

Minimum 3 

Maximum 7 

Range 4 

lnterquartile Range 

Skewness -,418 ,427 

Kurtosis -,210 ,833 

D10 Mean 5,40 ,228 

95% Confidence lnterval for Lower Bound 4,93 
Mean 

Upper Bound 5,87 

5% Trimmad Mean 5,48 

Median 5,50 

Variance 1,559 

Std. Deviation 1,248 

Minimum 2 

Maximum 7 

Range 5 

lnterquartile Range 

Skewness -,725 ,427 

Kurtosis ,555 ,833 

D11 Mean 5,40 ,265 

95% Confidence lnterval for Lower Bound 4,86 
Mean 

Upper Bound 5,94 

5% Trimmad Mean 5,54 

Median 6,00 

Variance 2,110 

Std. Deviation 1,453 

Minimum 
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Descriptives 

Statistic Std. Error 

Minimum 2 

Maximum 7 

Range 5 

lnterquartile Range 3 

Skewness -,382 ,427 

Kurtosis -,946 ,833 

E2 Mean 5,63 ,176 

95% Confidence lnterval for Lower Bound 5,27 
Mean 

Upper Bound 5,99 

5% Trimmed Mean 5,69 

Median 6,00 

Variance ,930 

Std. Deviation ,964 

Minimum 3 

Maximum 7 

Range 4 

lnterquartile Range 

Skewness -,653 ,427 

Kurtosis ,658 ,833 

E3 Mean 4,77 ,257 

95% Confidence lnterval for Lower Bound 4,24 
Mean 

Upper Bound 5,29 

5% Trimmed Mean 4,74 

Median 5,00 

Variance 1,978 

Std. Deviation 1,406 

Minimum 3 

Maximum 7 

Range 4 

lnterquartile Range 3 

Skewness ,047 ,427 

Kurtosis -1,435 ,833 

E4 Mean 5,07 ,235 

95% Confidence lnterval for Lower Bound 4,59 
Mean 

Upper Bound 5,55 

5% Trimmed Mean 5, 11 

Median 5,00 

Variance 1,651 

39



Descriptives 

Statistic Std. Error 

Std. Deviation 1,285 

Minimum 2 

Maximum 7 

Range 5 

lnterquartile Range 

Skewness -,655 ,427 

Kurtosis -,025 ,833 

E5 Mean 4,60 ,294 

95% Confidence lnterval for Lower Bound 4,00 
Mean 

Upper Bound 5,20 

5% Trimmed Mean 4,61 

Median 5,00 

Variance 2,593 

Std. Deviation 1,610 

Minimum 2 

Maximum 7 

Range 5 

lnterquartile Range 3 

Skewness ,072 ,427 

Kurtosis -1,242 ,833 

E6 Mean 5,10 ,268 

95% Confidence lnterval for Lower Bound 4,55 
Mean 

Upper Bound 5,65 

5% Trimmed Mean 5,17 

Median 5,50 

Variance 2,162 

Std. Deviation 1,470 

Minimum 2 

Maximum 7 

Range 5 

lnterquartile Range 2 

Skewness -,742 ,427 

Kurtosis -,390 ,833 

E7 Mean 4,73 ,267 

95% Confidence lnterval for Lower Bound 4,19 
Mean 

Upper Bound 5,28 

5% Trimmed Mean 4,76 

Median 5,00 
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Descriptives 

Statistic Std. Error 

Variance 2,133 

Std. Deviation 1,461 

Minimum 2 

Maximum 7 

Range 5 

lnterquartile Range 2 

Skewness -, 142 ,427 

Kurtosis -,758 ,833 

E8 Mean 4,80 ,312 

95% Confidence lnterval for Lower Bound 4,16 
Mean 

Upper Bound 5,44 

5% Trimmed Mean 4,83 

Median 5,00 

Variance 2,924 

Std. Deviation 1,710 

Minimum 2 

Maximum 7 

Range 5 

lnterquartile Range 3 

Skewness -,066 ,427 

Kurtosis -1,440 ,833 

E9 Mean 4,07 ,262 

95% Confidence lnterval for Lower Bound 3,53 
Mean 

Upper Bound 4,60 

5% Trimmed Mean 4,07 

Median 4,00 

Variance 2,064 

Std. Deviation 1,437 

Minimum 

Maximum 7 

Range 6 

lnterquartile Range 2 

Skewness -,050 ,427 

Kurtosis -,476 ,833 

E10 Mean 4,80 ,281 

95% Confidence lnterval for Lower Bound 4,22 
Mean 

Upper Bound 5,38 

5% Trimmed Mean 4,87 
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Descriptives 

Statistic Std. Error 

Median 5,00 

Variance 2,372 

Std. Deviation 1,540 

Minimum 

Maximum 7 

Range 6 

lnterquartile Range 2 

Skewness -,611 ,427 

Kurtosis -,224 ,833 

E11 Mean 5,57 ,233 

95% Confidence lnterval for Lower Bound 5,09 
Mean 

Upper Bound 6,04 

5% Trimmed Mean 5,63 

Median 6,00 

Variance 1,633 

Std. Deviation 1,278 

Minimum 3 

Maximum 7 

Range 4 

lnterquartile Range 2 

Skewness -,690 ,427 

Kurtosis -,427 ,833 

E12 Mean 5,67 ,241 

95% Confidence lnterval for Lower Bound 5,17 
Mean 

Upper Bound 6,16 

5% Trimmed Mean 5,78 

Median 6,00 

Variance 1,747 

Std. Deviation 1,322 

Minimum 2 

Maximum 7 

Range 5 

lnterquartile Range 2 

Skewness -,963 ,427 

Kurtosis ,659 ,833 

E13 Mean 5,27 ,239 

95% Confidence lnterval for Lower Bound 4,78 
Mean 

Upper Bound 5,76 
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Descriptives 

Statistic Std. Error 

5% Trimmad Mean 5,33 

Median 5,00 

Variance 1,720 

Std. Deviation 1,311 

Minimum 2 

Maximum 7 

Range 5 

lnterquartile Range 2 

Skewness -,434 ,427 

Kurtosis -,256 ,833 

F1 Mean 5,53 ,208 

95% Confidence lnterval for Lower Bound 5, 11 
Mean 

Upper Bound 5,96 

5% Trimmad Mean 5,57 

Median 6,00 

Variance 1,292 

Std. Deviation 1,137 

Minimum 3 

Maximum 7 

Range 4 

lnterquartile Range 

Skewness -,314 ,427 

Kurtosis -,738 ,833 

F2 Mean 5,07 ,209 

95% Confidence lnterval for Lower Bound 4,64 
Mean 

Upper Bound 5,49 

5% Trimmad Mean 5, 11 

Median 5,00 

Variance 1,306 

Std. Deviation 1,143 

Minimum 2 

Maximum 7 

Range 5 

lnterquartile Range 2 

Skewness -,435 ,427 

Kurtosis ,685 ,833 

F3 Mean 5,40 ,207 
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Descriptives 

Statistic Std. Error 

95% Confidence lnterval for Lower Bound 4,98 
Mean 

Upper Bound 5,82 

5% Trimmed Mean 5,44 

Median 5,00 

Variance 1,283 

Std. Deviation 1,133 

Minimum 3 

Maximum 7 

Range 4 

lnterquartile Range 

Skewness -,574 ,427 

Kurtosis ,210 ,833 

F4 Mean 5,30 ,259 

95% Confidence lnterval for Lower Bound 4,77 
Mean 

Upper Bound 5,83 

5% Trimmed Mean 5,41 

Median 6,00 

Variance 2,010 

Std. Deviation 1,418 

Minimum 1 

Maximum 7 

Range 6 

lnterquartile Range 

Skewness -1, 196 ,427 

Kurtosis 1,659 ,833 

F5 Mean 3,97 ,294 

95% Confidence lnterval for Lower Bound 3,37 
Mean 

Upper Bound 4,57 

5% Trimmed Mean 3,94 

Median 4,00 

Variance 2,585 

Std. Deviation 1,608 

Minimum 1 

Maximum 7 

Range 6 

lnterquartile Range 2 

Skewness ,164 ,427 

Kurtosis -,868 ,833 
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Descriptives 

Statistic Std. Error 

F6 Mean 5,20 ,293 

95% Confidence lnterval for Lower Bound 4,60 
Mean 

Upper Bound 5,80 

5% Trimmed Mean 5,31 

Median 5,50 

Variance 2,579 

Std. Deviation 1,606 

Minimum 1 

Maximum 7 

Range 6 

lnterquartile Range 2 

Skewness -,884 ,427 

Kurtosis ,293 ,833 

F7 Mean 3,90 ,319 

95% Confidence lnterval for Lower Bound 3,25 
Mean 

Upper Bound 4,55 

5% Trimmed Mean 3,89 

Median 4,00 

Variance 3,059 

Std. Deviation 1,749 

Minimum 1 

Maximum 7 

Range 6 

lnterquartile Range 2 

Skewness ,080 ,427 

Kurtosis -,651 ,833 

F8 Mean 5,70 ,284 

95% Confidence lnterval for Lower Bound 5,12 
Mean 

Upper Bound 6,28 

5% Trimmed Mean 5,81 

Median 6,00 

Variance 2,424 

Std. Deviation 1,557 

Minimum 2 

Maximum 7 

Range 5 

lnterquartile Range 2 

Skewness -,929 ,427 
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Descriptives 

Statistic Std. Error 

Kurtosis -,357 ,833 

F9 Mean 5,23 , 171 

95% Confidence lnterval for Lower Bound 4,88 
Mean 

Upper Bound 5,58 

5% Trimmed Mean 5,28 

Median 5,00 

Variance ,875 

Std. Deviation ,935 

Minimum 3 

Maximum 7 

Range 4 

lnterquartile Range 

Skewness -,774 ,427 

Kurtosis ,578 ,833 

F10 Mean 5,63 ,155 

95% Confidence lnterval for Lower Bound 5,32 
Mean 

Upper Bound 5,95 

5% Trimmed Mean 5,65 

Median 6,00 

Variance ,723 

Std. Deviation ,850 

Minimum 4 

Maximum 7 

Range 3 

lnterquartile Range 

Skewness ,093 ,427 

Kurtosis -,594 ,833 

F11 Mean 5,80 ,194 

95% Confidence lnterval for Lower Bound 5,40 
Mean 

Upper Bound 6,20 

5% Trimmed Mean 5,83 

Median 6,00 

Variance 1,131 

Std. Deviation 1,064 

Minimum 4 

Maximum 7 

Range 3 

lnterquartile Range 2 
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Descriptives 

Statistic Std. Error 

Skewness -,310 ,427 

Kurtosis -1, 148 ,833 

F12 Mean 6,33 ,154 

95% Confidence lnterval for Lower Bound 6,02 
Mean 

Upper Bound 6,65 

5% Trimmad Mean 6,41 

Median 7,00 

Variance ,713 

Std. Deviation ,844 

Minimum 4 

Maximum 7 

Range 3 

lnterquartile Range 

Skewness -1,092 ,427 

Kurtosis ,468 ,833 

F13 Mean 5,27 ,214 

95% Confidence lnterval for Lower Bound 4,83 
Mean 

Upper Bound 5,70 

5% Trimmad Mean 5,30 

Median 5,00 

Variance 1,375 

Std. Deviation 1,172 

Minimum 3 

Maximum 7 

Range 4 

lnterquartile Range 

Skewness -,423 ,427 

Kurtosis -,452 ,833 

A1 

Al Stern-and-Leaf Plot 

Frequency Stern & Leaf 

1,00 2 0 

,00 2 

10,00 3 0000000000 

,00 3 

6,00 4 000000 
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7. Interviews  
Transkribering av intervjuer 
 
Plats: Östra sjukhuset tillhörande Sahlgrenska universitetssjukhus, Göteborg 
Avdelning: Kurirgiska vårdavdelningen, (avd. 351) 
Person: Anna Erlandsson 
Befattning: Sektionsledare 
Datum: 2018-02-07 
Klockslag: 09:00 - 09:18 
 
Frågor 

- Hur länge ligger patienterna på er avdelning, generellt sett?  
 
Det är väldigt olika men vi har rätt så tung kirurgi här, så (nu gissar jag) men jag skulle säga 
att ett medeltal är ungefär två veckor, för vi har dem som ligger här väldigt länge och vi har 
dem som kommer in och ligger kanske 3-6 dagar också men gissningsvis två veckor som ett 
slags medeltal. Vi har ju framförallt planerad kirurgi här, men det kommer andra patienter, 
kanske inte så många akuta som aldrig haft akuta bukåkommor förut utan snarare dem som 
kanske har en en spridd sjukdom och som kanske har en spridd cancer och som har något 
som kallas “öppen retur” dvs att dem får komma hit direkt istället utan att få komma till 
akuten, om man har besvär som hör hemma på den här avdelningen. Så det kan man se 
som akut också men det är sällan man kommer för en bukåkomma från akuten och sen 
kommer hit, för det filtreras en bit på vägen. 
 

- Hur ser arbetstiderna ut för sköterskorna? Antal skift, hur långa?  
 
Dagtur då eller, a-tur som vi kallar det är, 06:45-16:00. Sen så “lappar” man över då så 
12:30 kommer kvällspersonalen och slutar 21:30. Nattpersonalen går 21:00-07:00. Så man 
har en liten överlappningsperiod på dem tre skiften.  
 

- Vilka arbetsuppgifter utför vårdpersonal i ett vårdrum? Har man specifika 
undersökningsrum även på en avdelning eller vilka krav ställs det på 
vårdrummet?  

 
Undersökning med någon form av verktyg gör vi egentligen inte, men alltså 
bukundersökningar och “Auskultation” alltså att man lyssnar på buken och så gör vi och 
läkare här. Nej egentligen inte faktiskt, men har vi mycket stomier på den här avdelningen 
och då handlar det väldigt mycket om stomiträning och den som fått en stomi ska kunna 
känna, eller bekanta sig, med det här och det vill vi ju egentligen inte göra på ett patientrum 
för man vill att man ska se det som ett toalettbesök att man liksom är uppe och sådär. Men 
problemet är om man opererats i magen så är man rätt så påverkad på alla möjliga sätt så 
man kommer inte upp riktigt som man.. alltså det är svårt att komma upp i början så ibland 
kan det över bli stomiträning på rummet. Det är bäst för alla om man slipper det, men kan ju 
även vara en cirkulatorisk påverkan efter man är opererad också så som många som går 
upp första gången svimmar och sådär så ska man sitta och ta hand om tarminnehåll så är 
det många som svimmar ännu fortare. Så att sådana typer av träningar och annat det gör vi 
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här, men inte undersökningar på det sättet, att vi skulle gå in med någon form av skopi eller 
någonting annat sådär, det gör vi inte. Alltså undersökningar på det sättet, vi tar ju mycket 
kontroller, blodtryck, puls, andning och lite sådana där saker varje dag och vi har väldigt 
noga koll på vad som kommer ut ur patienten genom drän, urinpåsar och annat. Då är det 
både på patienten och nedanför sängen så att säga, på sidan eller så. Det är ingen 
“undersökning” utan mer en kontroll. Främst har vi patientlampor. Vi förlitar oss mycket på 
det ljuset som vi har i taket. Och det är egentligen främst på kvällarna när man inte vill ha 
tänt hela rummet som enskilda patienter kan använda dem små lamporna till sig själva. Sen 
har vi någon form av nattlampa även uppe i dem här panelerna. Dem är nästa som någon 
slags trygghetslampa för den ger ju inget direkt ljus alls. Sen har vi någon form av lampa, 
också vid den där panelen. Som allt i sjukvården, det funkar ju “sisådär”, alltså det har ju inte 
100% funktion på allt vi har här. 
 

- Hur upplever personalen ljusnivåerna i rummet idag? (kopplat till våra 
mätningar)  

 
Det är ju såhär att när vi har flera patienter på ett rum, så behöver man liksom någon form 
av integritetsskydd och då har vi dem här traperierna. Nu är ju den här färgen på just dem 
här ganska ny, vi har ju haft tygdraperier här. Men det här är då ett säkert då som ska kunna 
vara brandsäkert och som vi slänger, utan inte tvättar, som vi gjort tidigare. Vissa har upplevt 
att det blivit ganska mycket mörkare sedan vi fick in dem, i och med att många patienter. Det 
är väldigt sällan en fyrsal ser ut såhär. Många drar för och vill gärna kura in sig, skydda sig 
och så och då blir det ganska mörkt. Så att egentligen är det ganska nytt för oss att vi har 
den här mörka färgen och att det påverkar ljuset lite grand för det, vi har ju hört att många 
har sagt att det känns lite “murrigare” och lite, nästan mer trångt på rummet.  
 

- Var det ljusa gardiner tidigare? 
 
Det var tyggardiner tidigare och dem var ju inte jätte genomsläppliga men dem var ändå 
ljusa, men om man säger såhär att det blev “efterlämningar” på dem som inte går bort i 
tvätten och sånt så det är inte sådär jättemysigt så det finns fördelar med dem här också. 
Men lite så, just pågrund av att, i alla dem flesta fall när man går in i en fyrasal så är alla 
dem här fyra (draperierna) för. Nattsjuksköterskorna brukar ibland ha med sig en egen 
ficklampa för att slippa behöva tända, för att det påverkar de andra patienterna för mycket. 
Så det är lite sådär att det är lite högljutt och sådär så den är begränsad, den ljussättningen 
som är på natten.  
 
 

- Anpassas belysningen efter patienten efter att eventuella undersökningar är 
klara? 

 
Visst är det absolut mest patienterna som har den, men jag tror att om vi har, vi har ju 
ganska mycket såromläggningar och sånt där också så det händer nog säkert att vi 
använder oss av den också just för att få lite extraljus, men det är ju inte så bra ljus i och 
med att allt ljus är liksom vid väggen och buken på patienten kommer en ganska bra bit ut i 
rummet så vi har lite svårt att få ljus på det sättet som vi skulle vilja. SÅ då blir det liksom det 
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här arbetsmiljö och patientmiljö för om vi skulle ha en strålkastare i taket, som gärna hade 
haft, så skulle det inte bli speciellt trevligt.  
 

- Ljuskontroll - Hur fungerar belysningen i rummet? Allmännljuset osv. Har 
patienten möjlighet att själv fixa med ljuset?  

 
Ja, det är lite olika men vi försöker ju att ha en väldigt tydlig dygnsrytm här av massa olika 
anledningar om vi bäddar upp och om vi bäddar ner och sådär på kvällen och sånt också för 
det är väldigt viktigt att patienten känner att nu är det morgon, nu gör jag mina rutiner och så. 
Och då blir det att man tänder dem här på morgonen, säg 08:00-tiden på morgonen och 
man släcker ner vid 20:00-21:00-tiden på kvällen och det är absolut inget bestämt men det 
är ungefär så det brukar bli och många börjar tända sina smålampor och så på kvällarna 
sådär. 
 

-   Styrs allmänbelysningen individuellt eller måste alla vara tända samtidigt? 
 
Nej, dem är tända samtidigt. Men det ska gå reglera dem men sen har vi något som inte 
reagerar nu. Vi har en orienteringsbelysning står det på väggen men då händer ingenting så 
det är ju lite sådär att det är ju gammalt och uråldrigt med mesta så.  
 

- Dagsljusavskärmningar - hur fungerar dessa i rummet? Har patienten möjlighet 
att själv kunna reglera dessa? 

 
Ja, det är vanliga persienner för mörkläggning och en sådan här genomsläpplig persienn, 
tygpersienn så där. Men det är ju väldigt sällan dem gör det själva. Med dem har möjlighet, 
absolut.  
 
 

- Har ni enkelrum? Skiljer dem sig isåfall gällande material? 
 
Ja det har vi. De har inget draperi dock men panelen är densamma och den vita lampan är 
densamma också. Men där är ju lite att man kommer in i en liten, en liten sluss då. Det kan 
ju vara smittor och sådär så man går in genom en ytterdörr så är det en liten toalett sen är 
det en liten sluss med en glasruta i, innan man kommer in i själva rummet. Men annars 
påminner det rummet som om man skulle dela av det här rummet en fjärdedel ungefär. Så 
det är inte så stor skillnad ljusmässigt. Och alla har tillgång till dagsljus, det har dem. Sedan 
har vi lite sådana där, nu har vi inte det just här inne, men lite smålampor som vi själva har 
köpt in, liksom för att skapa lite trevligt och ljusstjärnor runt jul och sådär också. Men det är 
egentligen det som finns.  
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- För att återkoppla lite till det du sa innan, att buken kommer så långt ifrån 
ljuset. Så det ni skulle önskat från belysningen är att man skulle kunna haft 
bättre arbetsbelysning?  

 
Ja, absolut! Det är inte så att vi pratar om det hela tiden men det förekommer och då kanske 
särskilt just på natten då det blir problem när det finns flera patienter på en sal där man då 
vill begränsa ljuset väldigt, men där man gör samma typer av omläggningar som på dagen. 
Så det är lite lurigt sådär, allting låter och allting syns så mycket mer på natten också. Men 
JA, vi behöver bättre belysning, det gör vi! Det är mycket som sker i patientsängen, sen har 
vi ju även på toaletterna här utanför och vi har även större rum som heter stomivårdsrum, 
där också dem flesta stomiträningarna sker och sådär . Då är det också jätteviktigt, både för 
den som hjälper någon och för den som sitter och ska lära sig det här och som försöker sitta 
och titta sig i en spegel och uppfattar en, alltså får se sin nya kroppsuppfattning och allting . 
Att man ser bra också och där är det lite väl murrigt tyvärr.  Ni får gärna titta på en toalett 
precis här över, nu kanske inte ni ska göra just det, men det är väldigt mörkt. 
 

- Det låter ändå som att vi jobbar mycket för att inte störa patienten med bl.a 
bländning och undviker sådana saker. I och med att ni använder den här 
belysningen som finns. Ungefär den som är tänd nu. SÅ det verkar ju som den 
“medvetenheten” ändå går fram. 

 
Jo på ett sätt kan man ju se det så. Sen har vi ju en sådan här “muse-apparat” som används 
när vi tar blodtryck, puls och andning och urinproduktion och sådär flera gånger per dygn, 
men som man får en slags översikt på om patienten håller på att bli dålig, eller septisk eller 
så. Och där saknas en ljuskälla för där drar vi med en hel apparat in till patienten, där vi har 
allt på den för att kunna effektivisera så mycket som möjligt, men på natten så har du ändå 
inte ljus till att göra det heller. Så att den tar vi med in i ett patientrum som det här för att 
kunna göra den undersökningen på patienterna.  Det är ju mycket, alltså vi inspekterar ju 
även innehåll, färg och så på alla vätskor och så. Också som är väldigt viktigt. Vi utgår ju 
från det om patienten kan gå hem eller inte så behöver verkligen ha koll på det. Så ljus 
skulle bara tillföra positiva saker personalmässigt och så. Men sen är det ju svårt då i och 
med att man vill alltid att det ska vara en trevlig miljö för patienter. Särskilt dem som måste 
vara här väldigt ofta och vi har väldigt lite möjlighet till patientrum som, fritidsrum. Så att då 
gör man så mycket man kan med rummet så det ska kännas okej, eget och sådär. Att man 
ska kunna ha sina egna grejjer och sådär. Så det blir lite anpassat efter det.  
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Transkribering av intervjuer 
 
Plats: Kullbergska sjukhuset, Katrineholm 
Mottagning: Akutmottagningen 
Person: Erik Palm 
Befattning: Sjuksköterska 
Datum: 2018-02-08 
Klockslag: 09:10 -  09:21 
 
Frågor 

- Hur länge ligger patienterna på er avdelning, generellt sett?  
 
Målet är ju max fyra timmar. Men sen kan det vara allt från 20 minuter till 15 timmar. 
Beroende på vad det är och när dem kommer på dagen och så. Det är ju vissa som inte är 
så dåliga för att läggas upp på en avdelning men som kanske inte vill åka hem ändå så dem 
ligger över natten för att vänta på exempelvis en röntgen på morgonen då. Och dem kan ju 
bli kvar väldigt länge då. Som dom kan ju bli kvar över natten då, fast dem ska ju inte det. 
Oftast så är det ju sådana som kommer från ett boende som inte. Ja, man vill inte skicka 
hem dem innan man gjort en röntgenundersökning till exempel eller någon annan typ av 
undersökning som kan göras på dagen. Eller att dem själva har en bit till sjukhuset och inte 
vill åka hem utan väljer att stanna här. Men det är ju inte som “ska” bli kvar på akuten utan 
det är en snabb akut bedömning och det är inte längre vård. Så sen ska dem antingen 
skickas till andra sjukhus läggas in på avdelningar där för att sedan åka hem. Så målet är ju 
max 4 timmar då.  
 

- Hur ser arbetstiderna ut för sköterskorna? Antal skift, hur långa?  
 
 Vi jobbar 3-skift. Så vi jobbar dag, kväll och natt. Generellt jobbar man 07:00-16:00, 
dagpass, 14:30-22:00, kvällspass och natt är 21:30-07:00 då.  
 

- Hur upplever personalen ljusnivåerna i rummet idag? (kopplat till våra 
mätningar)  

 
Jag själv tycker att det funkar men det finns kanske andra som har sämre syn, så man 
saknar oftast “mellanlägen” på rummen. Att en behaglig belysning för patienten som kanske 
ligger några timmar med exempelvis huvudvärk, och inte klarar av ljuset från lysrören. Så det 
är antingen då helt släckt när dem ligger på rummen eller så är det fullt undersökningsljus. 
På de flesta rummet ska jag säga. Jag är ju inte så himla känslig sådär så jag kanske är fel 
person att fråga. På dem rummet där man kanske behöver ljuset mer, vi har ju särskilda 
sutureringsrum till exempel. Alltså där man syr sår och sånt. Där finns det ju riktbara lampor 
men sen är det ju klart att det finns en önskan av dem. Det finns ju bättre lampor som man 
kan ställa ljusstyrkan på också på sådana lampor.  
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- Anpassas belysningen efter patienten efter att eventuella undersökningar är 
klara? 

 
Nej. Eller vi har som sagt två dimrade lampor i två rum. Annars får man väl egentligen köra 
korridorbelysningen så man får lite ljus därifrån. Så det är kanske lite sådant som saknas 
kan jag tycka. Nu har ju vi rätt gamla lokaler och dem ska ju börja renovera hela vår 
avdelning till hösten direkt efter sommaren så hur det kommer, alltså hur tanken är att det 
kommer se ut då vet man ju inte. Men som sagt dem ska ju inte vara här länge heller så att 
vissa av dem där grejjerna, alltså det är ju inte samma som en avdelning. Där har dem ju 
annan belysning för tillsyn på nätter och sånt. Och sen själv jobbar jag ju inte natt heller så 
dem kanske går runt med ficklampor när det behövs. Men oftast så är det ju så att när 
patienten är här så är det ju. Går man ju oftast in till dem för att det är någon form av 
undersökning eller att det ska tas prover och kontroller och sånt där. Då är det ju oftast att 
man behöver tända ändå. Men ja, för patienternas del och jag som inte känner att jag har 
jätteproblem med belysningen. I vissa fall borde det ju finnas något mellanläge på 
belysningen.  
 

- Ljuskontroll - Hur fungerar belysningen i rummet? Allmänljuset osv. Har 
patienten möjlighet att själv fixa med ljuset?  

 
Vi har ett allmänljus och det är bara av/på. Det styrs av sköterskan vid dörren och inte av 
patienten. Det gör det inte. Det är väl vissa sängar som har säng, alltså en sån 
skrivbordslampa eller sänglampa som dem kan slå av och på eller så. I två av rummen har vi 
dimrar, till sådana där vägglampor.  
 

- Finns det dagsljustillgång till rummen? 
 
Ja, vi har ju insynsskyddat så att dagsljuset blir det ju inte jättemycket med. Det finns inte 
fönster på alla rummen, men i dem flesta är det någon form av dagsljus men som sagt man 
ser ju inte ut utan det, det är ju insynsskyddat så det är ju bara en svag ljuskälla.  
 

- Om en patient blir kvar över natten. Ligger dem kvar i samma rum eller blir dem 
flyttade till ett specifikt undersökningsrum? 

 
Det beror lite på hur det ser ut. Ofta kanske man försöker att dem, vi har ju 
undersökningsbritsar och inga egentliga sängar och dem är ju inte dem skönaste. Vi har ett 
rum där det finns något bekvämare sängar där man kanske kan lägga dem. Främst om det 
är kanske äldre människor. Att dem kan få ligga där över natten så att dem kan sova. 
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8. Distribution of age and faculty 
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