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Ambient interventions, that is, the incorporation of light, music, 
sound, color, nature and nature images in hospital design has 
become a preoccupation of healthcare professionals around 

the world. Research in various fields including environmental 
psychology and the practice of evidence based design support 
the use of these interventions as part of the therapeutic profile 
of hospitals. 

!
Patients	  Perspective	  !

From the patients’ perspective, studies indicate the use of 
ambient interventions may act as complementary treatment 
leading to improved health outcomes with few or no side-effects. 
Ambient interventions may have therapeutic effect on specific 
conditions that arise in a hospital stay or during diagnostic 
procedures; may help ease the birthing process; and more 
generally, may help patients with chronic issues while they 
receive treatment.These conditions include stress and anxiety 
(including PTSD), depression, cognitive and memory 
impairment, sleep disorders, and loss of motivation in 
rehabilitation environments. Using ambient interventions in 
treating stress associated with diagnostic procedures may even 
improve the predictive quality of those procedures. !

Hospital´s	  Perspec1ve	  	  !
From the hospital’s perspective, such interventions  may improve 
healthcare delivery and reception in the following ways: can 
facilitate more effective treatment and diagnosis ; foster improved 
communication environments between patients, families, and 
staff; improve patient compliance, promote overall patient 
recovery and wellbeing; result in positive patient reviews and 
recommendations for hospital’s caregiving services. This may 
also mean cost savings for hospitals. 
!
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Ambient interventions have been applied in and effective in the 
following healthcare settings: 
!
• Patient rooms/recovery rooms 

• Maternity wards 

• Intensive care, trauma units 

• Pre- and post surgery 

• Ongoing procedures (chemo-theraphy, dialyses) 

• Psychiatric ward 

• Ambulant examination 

• Waiting facilities  
!
!

The	  purpose	  of	  this	  paper	  !
The purpose of this paper is to provide health care 
professionals,architects, designers, and researchers in related 
fields with an introduction to research on the efficacy of different 
ambient interventions, and to discuss the implications for their use 
in healthcare settings. The various ambient interventions (color, 
sound, music,light, nature images) are treated 

separately and sometimes in combination in the different 
studies. Further, the studies address the interventions’ 
implications for treatment of specific conditions. Since stress is a 
condition that affects many aspects of delivery and reception of 
healthcare and since the relationship between ambient 
interventions and stress receives significant attention in the 
literature, particular attention will be paid to this condition. 

!
!
!
!
!
!
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!!
Defini1on	  of	  terms 
  
Ambient Interventions and Health Outcomes !!
Ambient interventions, for the purposes of this paper, refer to 
various non-medical interventions employed in healthcare and 
other care settings (prisons). This paper examines the way such 
elements as nature, color, light, music and or sounds are 
employed in healthcare settings and to what effect. Framed art in 
hospitals may also be considered an ambient intervention. 
However, since much of the research seemed to suggest that 
nature images and other ambient elements such as light had 
distinctly more effective profiles as therapeutic complement than 
framed figurative and abstract art, the latter will not be discussed 
in this report. There is some evidence that artistic depictions of 
nature have 

similar effect as video and photographic nature images, so these 
may be addressed. While there is a good deal of research on art 
therapy in hospital settings making of art as part of a therapeutic 
program, is not considered an ambient intervention and exploring 
its practice is beyond the scope of this paper.The use of color 
(wall color and colored light), however, will be discussed. 
Keyword searches were done using terms such as evidenced 
based design, biophilia, nature and stress reduction, color, light, 
sound, and music interventions, eco-design, environmental  

psychology and health effects, among other terms. 

!
!
!
!
!
!
!
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!
From a review of the literature, it seems the interventions 
mentioned above offer promising therapeutic effects and may 
improve healthcare outcomes. Healthcare outcomes have been 
categorized in three ways (Ulrich 2002): 
!
•  Observal clinical signs or medical symptom changes- for ex           
lenght of hospital stay, intake of pain medication 
!
•  Subjective measures of patient and/or staff satisfaction 
!
•  Economic outcomes - for ex, cost of patient care 
!
Which ambient interventions bring about these outcomes and how 
they work will be the focus of much of the rest of this paper. Firstly, 
it is important to look briefly at what prompts their use. 
!
!

A	  closer	  look	  at	  the	  problem	  	  !
Stress,  Pain, Depression and Other Conditions !
Experienced in the Healthcare Setting !
Patients often experience stress, pain, depression, insomnia and/
or other conditions in conjunction with their treatment or illness. 
Ulrich defined stress as  ”.. a process of responding to events, 
environmental features or situations that are challenging, exceed 
coping resources, or threaten well-being” (Ulrich 2008:232) 
Patients may experience stress and or depressive symptoms 
during a hospital stay or visit due to the break in their routine, 
unfamiliar surroundings, fears regarding treatment and 
diagnoses, pain and discomfort associated with their illnesses or 
with treatment, and in response to a general feeling of a loss of 
control. Pain may be a part of their treatment and/or illness. 
Stress may manifest in physiological symptoms such as raised 
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blood pressure, respiration rate; it may complicate diagnostic 
procedures; exacerbate inflammatory processes that are related 
to tumor growth; and cumulative stress may also lead to 
depression, a range of heart ailments, and reduce general 
immune defenses and therefore impede recovery and restoration 
in patients (Kiecolt, Glaser et al 1995; Cohen, Tyrell and Smith 
1991). Hospital staff experience stress related to care giving ‘
burnout’ (GreyToft and Anderson 1981; LiPing Chou, ChungYi Li, 
Hu, SC 2014) patient/family interactions, and from interactions 
with colleagues and worklife balance issues (Balch CM, 
Freischlag JA, Shanafelt TD 2009).Stress may contribute to high 
turnover rates among staff (Heinen MM, van Achterberg T, 
Schwendimann R et al 2013), thereby undermining care and 
increasing costs for hospitals for retraining and new hires. The 
physical environment in hospitals may also contribute to stress 
levels. Hospital noise, for example, can increase staff and 
patients’ stress (Malenbaum et al., 2008). 

In addition to whatever ails them, patients must contend with a 
new and often complicated physical environment during a hospital 
stay or visit. And healthcare professionals, in addition to spending 
long hours treating people who may be suffering significantly, 
must work in environments that may or may not facilitate that 
treatment or their periods of rest on workshift. These issues make 
the subject of ambient interventions a crucial and exciting area for 
research. 

!
!
!
!
!
!
!
!!
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!
A	  closer	  look	  at	  ambient	  interven1ons	  !!
A Review of the Literature !
The following sections will review the research on ambient 
interventions, particularly, their effect on stress/anxiety, 
depression, pain thresholds, and other disorders manifesting in 
patients and staff. Research will be reviewed on the individual 
interventions (nature and nature images, music/sound, light 
and color)  and their uses in combination. !!
Nature and Nature Images !
Research supports taking into account and incorporating actual 
or virtual nature, when designing hospital rooms, waiting areas 
and staff locales. The health care outcomes associated with this 
intervention include: stress and pain reduction, mitigation of 
depression and mood/sleep improvements, shorter hospital 
stays, and better uptake in diagnostic procedures. 
!
With regard to pain reduction, patients’ exposure to images of 
trees and nature has been shown to reduce the need for intake 
of pain medication when compared to exposure to abstract 
images, or no images (Ulrich et al 1993). Similarly, healthy 
volunteers in a hospital setting who were exposed to a nature 
video displayed a higher threshold for pain (Tse et al 

2002). The precise mechanism by which nature scenes may 
increase pain threshold is not entirely clear. It may be as simple 
as providing distraction (Schneider and Hood 2007). Distraction 
theory postulates that interventions such as relaxing videos, 
music, etc work simply by distracting the patient from 
uncomfortable or painful conditions or 

procedures(Diette et al 2003). Further, over a long term hospital 
stay, such interventions may work because they provide variation 
from a typically monotonous day, and a non varied physical 
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environment of the hospital. Which raises the question, will any 
distraction work? In another study, burn patients’ anxiety, stress 
and pain were reduced while their dressings 

were changed when they watched a nature video accompanied by 
music. This effect was attributed to the positive distraction it 
provided (Miller, Hickman, LeMaster 1992). Were it only distraction 
provided by music and images, however, and not the nature 
content itself then one might find similar outcomes from viewing 
images or videos of built urban environments (buildings, skylines) 
or from viewing abstract art instead of art representing nature. But 
studies have shown, that videos or images depicting urban 
environments and art that does not depict natural scenes may be 
less effective in reducing stress measures and assisting patient 
recovery (Ulrich 1991). Similarly, Velarde et al (2007) in their 
review on literature on landscapes and health effects, concluded 
that natural landscapes were found to have greater positive effect 
on health than urban landscapes. 

Additionally, in the burn study we cannot make assumptions 
about whether it was images in combination with the music or 
whether either ambient element had more therapeutic properties 
than the other. But, in combination, music and the nature images 
worked. Similarly, in a study of patients undergoing painful 
bronchoscopy procedure in a Baltimore hospital, exposure to a 
nature wall mural and sounds of nature on a tape before, during, 
and after the procedure resulted in selfreported significantly lower 
levels of pain (Diette et al 2003). 

!
!
Again, how to explain the positive effect of nature images/nature 
interventions on health outcomes in patients? Some have pointed 
to an evolutionary and genetic predisposition to nature preferences 
(Wilson 1984) Still others say, we’ve been conditioned in our 
societies (through media and literature, advertising etc) especially 
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since the industrial revolution to privilege nature over urban 
scenery (REF). Frederik Olmsted (designer of New York’s Central 
Park) and Florence Nightingale were early proponents of the 
restorative effects of ambient interventions, including nature and 
daylight. And certainly, claims can be made that ancient cultures 
were cognizant of the environment’s effect on the individual. 
Attention Restoration Theory proposes that stress comes from 
‘attention fatigue’ and suggested certain factors, particularly and 
especially nature, help restore attention and alleviate mental 
fatigue (Kaplan and Kaplan 1989). Restoration has also been 
defined as: “..the process of renewing physical, psychological and 
social capabilities diminished in ongoing efforts to meet adaptive 
demands”(Hartig et al 2004;2). In another metareview of 
environmental psychology studies, the following restoration effects 
have been linked to the viewing of natural landscapes:1) shortterm 
recovery from stress; 2) physical recovery from illness or less 
incidence of illness; 3) longterm changes in behaviour and general 
wellbeing (Velarde et al 2007;208). 

!!
Other types of improved health outcomes with exposure to 
nature have been measured in patients recovering from surgery. 
In Ulrich’s seminal study on postoperative patients’ recovery, 
those patients who had a view of ‘nature’ outside their window 
had shorter postoperative hospital stays, took fewer doses of 
moderate and strong pain medication, and had slightly lower 
scores for minor post surgery complications (Ulrich 1984). These 
results suggest that  on top of the paramount issue of patient 
recovery and wellbeing, ambientinterventions can contribute to 
institutional and patient cost savings by shortening hospital stays 
and reducing medication outlays. 
!!!
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!!
Light	  !
Daylight and Artificial Light !
Exposure to daylight or artificial light is also important for 
improving healthcare outcomes. It is wellknown that light has 
known effect on levels of vitamin D, melatonin and serotonin 
thereby influencing the chemical reactions in responsible for 
regulating humans’ circadian system (which affects sleep, mood, 
energy levels) and pain thresholds among other things (Boyce, 
Hunter, and Howlett 2003; Veitch and McColl 1993). But are these 
effects observable in hospital settings and patients? 

In one study, exposure to daylight was linked with a reduction in 
depression in patients with depression related to Seasonal 
Affective Disorder and depression accompanying bipolar 
disorder (Benedetti et al 2001). Further, its efficacy with regard 
to treatment of depression has been found comparable to that 
found in antidepressant drug trials(Golden et al 2005). Light’s 
impact on the suppression of melatonin is the key mechanism 
by which energy and depression are affected. Enhanced pain 
control was achieved in other studies Malenbaum(2008) 

including documentation of reduced intake of pain analgesics 
with greater exposure to sunlight (Walch et al 2005). Patients 
exposed to greater degrees of light have also exhibited lower 
agitation levels (Sloan et al 1998; Van Someren et al 1997) and 
because of light’s effect on the body’s circadian rhythm, 
disturbances and improvements in sleep patterns have also 
been observed depending on greater and lesser exposure, 
respectively (Wallace Guy et al 2002; Anjali 2006) 

!
!
As with ambient nature/nature images interventions, there is a 
connection between light exposure and shorter hospital stays. A 
study of heart patients recovering in cardiac intensive care units 
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found that length of hospital stay was shorter for patients housed 
in sunny rooms than those not, and that mortality rates were 
higher in both women and men in rooms with duller lighting 
(Bauchemin and Hays 1998). This result is supported by another 
study which show that patients in veterans hospitals located in 
colder climates had longer hospital stays in than those located in 
warmer, drier climates(presumably with more light) (Drebin, 
Boisvert and Penk 2000). Light exposure is also important for 
hospital staff. Greater exposure to light 

has been associated with staff experiencing less stress in the 
course of a workshift (Alimoglu Donmez 2005). It is important to 
note that the quality of light is important. Daylight as opposed to 
artificial light is considered more effective with regard to 
regulating circadian rhythms (Boyce, Hunter & Howlett 2003); but 
artificial light therapy has continually shown to be as effective as 
drug treatment in treatment of individuals with depression and 
mood disorders (Golden et al 2005). 

!
!

Color	  !!
It first must be said that research on color interventions is less 
robust than for the other ambient interventions ( 2004 Tofle, 
Schwarz, Yoon, and MaxRoyale). This is attributed to many 
factors. Much of the evidence is anecdotal and more subjective in 
nature compared to the other interventions. As one researcher 
noted, color “.. is subject to gender preferences, generational 
preferences, geographical preferences, and even cultural 
preferences” (LaHood and Vanden Brink 2010:46).  But the same 
might be said of music, and significant scientific research exists 
documenting music’s impact on health outcomes. 

Light and nature may also have culturally specific associations, 
but there is greater scientific evidence of their physiological 
effects on humans. 
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!
Research on color interventions, however, also suffers from its 

association with less than scientific new age ‘healing’ therapies 
and popular media is often filled with  oversimplifications of 
psychological responses to color (Tofle et al 2004).This does not 
mean further investigation should not occur.  Afterall, some 
research has found color preferences related to age (Dittmar 2001) 
and patient preferences for light colors for all objects in a hospital 
room ceiling, wall, furniture, curtain etc (Schuschke and 
Christiansen 1994). Others have noted the importance of the use 
of different colors in providing variety for those confined to 
hospitals for longer stays (Mahnke 1987); or the possible role of 
color in forming spatial, weight and temperature perceptions of 
objects and environments (Birren 1978). thereby possibly affecting 
patients’ mood or even mobility in a space. Finally, significant 
research does exist on the relationship between colored light and 
circadian rhythms (Edeslstein et 2008). Circadian rhythms as 
mentioned previously have a vital role in regulating physiological 
responses in humans. These studies point to a positive role for 
color and colored light in healthcare design. Again, this ambient 
element remains an exciting area for further exploration. 
!
!
!
!
!
!
!

Music	  !!
Healthcare outcomes associated with music and sound 
interventions are similar to those resulting from other ambient 
interventions among them, physiological and subjective mood 
changes and higher pain thresholds. Specific neurochemistry 
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reactions are said to be stimulated by music and these 
reactions are said to be the prime mechanism by which music 
improves healthcare outcomes (Gebauer and Vuust 2014). The 
neurotransmitter dopamine and opioid transmitters such as 
oxytonin are associated with pleasure reward centers in the 
brain. Listening to music, can, for example, increase the 
release of oxytocin (Nilsson 2009). The pleasurable effect 
stimulated by this acts both as positive distraction and as a 
natural painkiller. Gebauer and Vuust’s review  of music’s effect 
on the neurological system also pointed to the HPAaxis 
(hypothalamic, pituitary, adrenal). This system controls levels of 
the hormone cortisol, which rise with stress, and the circadian 
rhythm and therefore influences the individual’s ability to ward 
off and heal from illness. In numerous studies, markers of 
stress in the body, that is, physiological responses such as 
blood pressure, perspiration and respiration rate have been 
demonstrably affected by music (Loomba et al 

2012). Specifically, music has been shown to reduce subjective 
anxiety, lower blood pressure and reduce heart rate in healthy 
men and women (Knight and Rickard 2001). In patients 
undergoing a surgical procedure (central nerve block), music 
timed to the procedure reduced levels of stress hormone and 
lowered the amount of perceived pain (Robertson P 

2001). !
Similarly, women being treated with brachytherapy for 
gynecological cancers showed reduced levels of perceived pain 
and anxiety after viewing music relaxation videos for 30 minutes 
at 4 intervals during a 44 hr initial treatment for cervical cancer 
(Chi et al 2014).This is indication that ambient elements in 
combination may provide more therapeutic effect, than the 
components individually. !!
Final Note: How Choice and SelfControl Contribute to Recovery 
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!
The research also shows that what may be crucial in 
implementation of the interventions described here is the patient’s 
ability to control certain aspects of their use. Loss of control in a 
health crisis, reliance on others for knowledge and help in 
recovery, while necessary, can trigger stress response in 
patients.. Therefore his or her ability to choose which nature video 
or music intervention is employed, for example, may have an 
effect on their recovery. 
!
!

Summary	  !!
This portion of the paper has attempted to provide an introduction 
to existing research on ambient interventions and the healthcare 
setting. It seems evident that each ambient element alone and in 
combination with the others may provide healthcare benefits which 
complement medical treatment. These benefits, most significantly, 
include: improved pain and stress management, shorter hospital 
stays and improved diagnostic results, and overall improved well-
being for patients and healthcare staff. 
!
!
!
!
!

Wavecare	  and	  Ambient	  Interven1ons	  !
Wavecare adheres to the principles of evidence-based design, 
that is the practice of seeking out the best information available 
from “research, project evaluations, and from evidence gathered 
from operations of clients”(McCullugh 2010). The company’s 
award winning design professionals have worked with healthcare 
professionals, patients, and other caregivers in healthcare 
environments across Europe, North America and the Middle East 
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to create tested, effective, complementary treatment. Most 
recently, Wavecare and Philips, one of the world’s leading 
providers of equipment to the healthcare sector, have partnered to 
create an integrated ambient solution for healthcare settings. !!
Product Manager, Bjorn Wennerwald has worked closely with 
doctors, nurses and researchers to find the right formula for the 
images, colors, movements, transitions, light, length etc. that 
provide the most relaxing and stimulating effect. The programs 
have been continuously adapted based on feedback. He has 
worked with awardwinning composers to develop, test, and 
incorporate music in Wavecare’s portfolio of ambient intervention 
solutions. !!
Wennerwald explains the effectiveness of combined audiovisual 
ambient interventions this way: “The sight is one of our main 
senses, and a significant portion of the brain processes visual 
impressions. Sight has the advantage/disadvantage of 
decoupling(?) when one closes one’s eyes. The sense of hearing, 
on the other hand, is not mechanicallyselective, so one does not 
have the ability to filter and sort sound in the same way as 
images. Combining images and sounds correctly, therefore, 
serves to amplify the effect of both images and sound.” !!!
In addition to feedback gained during daily contact with 
Wavecare’s clients, there are several completed and ongoing case 
studies using Wavecare content as stand alone interventions or as 
an integral part of its partner Philip’s luminous textiles. The 
following section will describe some of these studies. !!!!!
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Wavecare	  case	  studies	  	  !
Evidence and Application Musicure and Muvicure !
As Wavecare’s first specially designed healthcare interventions, 
it’s music and music/ video combined solutions ( Musicure and 
Muvicure) have been tested in an array of studies over 

the years with feedback from over 5000 patients in Scandinavia 
and the United States. These studies, like much of the literature 
on ambient interventions, point to the use of music and images as 
part of the therapeutic profile of hospitals. For example, patients 
undergoing angiography procedures in a Seattle hospital 
experienced a selfreported decrease in anxiety and increase in 
wellbeing listening to music, also used in Wavecare, during the 
procedure (Weeks, BP and Nilsson, U 2011) Similarly, in a study 
on patients undergoing a medical examination at Århus Univerity 
Hospital in Denmark, 14 out of 19 reported a positive effect on 
their wellbeing after experiencing Wavecare’s Muvicure solution 
before and after the procedure (Niolajsen et al 2009). Numerous 
other studies have been done on these Wavecare solutions and 
several others are ongoing. A complete list can be found at the 
end of this document. !!!!!!!!!!!
Ambient	  Future	  !
Combining Music, Images, Color and Light !
Wavecare ambient develops interventions that employ a 
combination of nature images, music, color, and in partnership 
with Philips, has integrated them with dynamic LED light fixtures 
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called Luminous Textiles.  The fixtures developed by Wavecare 
and Philips have been transforming healthcare settings across 
the globe.These solutions are being used in hospital rooms, 
maternity wards, examination, and waiting rooms and evidence 
is accumulating documenting the complementary health benefits 
they provide The following describes the type of healthcare 
setting and circumstances under which Wavecare solutions are 
being tested and how the solution is implemented, by looking at 
two studies conducted recently. !!
During a CAT scan or MRI, for example, the patient relinquishes 
control to virtual strangers.But prior to such a scan and in order 
to afford the patient some control, the patient may select from 
several pleasant themes by pressing a touchscreen tablet 
including Wavecare nature videos.Then, as as the patient enters 
the imaging suite, the room is transformed with projected 
thematic images and dynamic colored lighting designed to relax 
and soothe. Walls appear to fade away. Calming sounds and 
music envelop the patient. 
!
!!!!!!!!!!!!!!!!!!!
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This environment may: !
• Reduce patient´s stress level !
• Maximize interaction between patient and the medical staff !
• Increase patient compliance and increasing to lie as still as 
required !
• Lessen the need for sedatives !!!
In fact, studies done with Wavecare and Philips corroborate this. In 
a twotier study of 101 patients undergoing PET uptake in The 
Netherlands Cancer InstituteAntoni van Leeuwenhoek Hospital, 
Wavecare audiovisual interventions in the uptake room helped 
lower patient anxiety and improved the predictive quality of the 
diagnostic procedure. This study concluded that the results were 
so significant w that nonpharmacological measures could 

be eliminated entirely or reduced (Vogel 2012) !!!!!
 

!!!!!!!!
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!!!
Maternity ward, North Zealand Hospital study, Denmark	  !
A similar solution was also tested recently in a maternity 
ward in North Zealand hospital in Denmark, where 
Wavecare’s relaxing audiovisual content is illuminated a 
luminous textile placed on a wall in one of the hospitals 
birthing rooms, effectively creating a Sensory(Ambient?) 
Delivery Room (SDR).	  

The SDR’s sensory experience implemented in North 
Zealand Hospital maternity ward consisted of three 
Wavecare programs: 

!
!
• Welcome Program with scenes from a glowing 

bonfire by a lake and selected MusiCure music with 
the aim of providing a calm and welcoming 
atmosphere. 

!
• Relaxation Program consisting of various scenes 

from nature, including, in particular blue, green and 
warm colors. The images are accompanied by 
selected MusiCure music. The aim of this program is 
to provide a sense of relaxation and comfort 
(security) for the woman in labor. 

!
• Breathing Program supports the breathing rhythm of 

the woman during contractions. This rhythm is 
illustrated via images of and sounds of lightly 
breaking foamy waves. The midwife can actively use 
the program to simulate the woman's regular and 
smooth respiration. 

!
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The effects of this combined light, color, image, and 
sound intervention were considered in relation to 
three parameters (Lundmark 2014):	  !!

● 	   effect on the birth outcome	  	  	  	  
● 	   patient satisfaction	  	  	  	  
● 	   work environment	  	  	  	  !!

The study followed a qualitative study methodology with 3 
components:1)102 woman/couples were given 
questionnaires that asked them about their satisfaction with 
the sensory delivery room; 2) Participant observation of and 
individual qualitative interviews with 5 women/couples that 
had given birth in the Sensory Delivery Room; 3) A 
qualitative evaluation of the midwives’ experiences working 
the in the SDR via participant observation and a focus 
group interview with 5 midwives.Results	  !
With regard to birth outcome parameter, it was 
hypothesized that the Sensory Delivery Room would help 
create physiological conditions in the mother that would 
induce the production of oxytocin hormone which would 
allow the woman to give birth more quickly, that would thus 
require fewer medical interventions, and perhaps lessen 
the need for pain medication. The researchers determined 
that a random control study of birth outcomes would need 
to follow up this initial study to confirm positive indications 
on this first parameter.	  !!
Most significantly, the Sensory Delivery Room developed 
by Wavecare and Philips produced extremely impressive 
results with regard to patient and staff satisfaction.	  !!!
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Patient satisfaction	  !
From the patient questionnaire on satisfaction with the 
Sensory Delivery Room:	  !!!
On the question of the SDR’s inside the Ambient Delivery 
Room. impact on the birth experience, 93 % of women 
responded that the room had a very positive impact on the 
experience (95% of their partners said the same). 

On the question of what impact giving birth in the SDR had 
on their experience of pain during labor, 73% percent said 
it had a very positive impact. 

!
On the question of the SDR’s impact on their experience of 
security and wellbeing during labor, 94% of the women said it 
had a very positive impact( 94% of their partners responded 
said the same). 

(MSA, Lundmark 2014) 
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In the individual qualitative interviews, the women reported 
that the SDR made a difference on a number of fronts, 
including:	  

● 	   sense of control	  	  	  	  !
● 	   security and well-being	  	  	  	  !
● 	   pain management	  	  	  	  !
● 	   improved patient/healthcare provider communication 	  	  	  	  !!!

They reported the room felt homelike and thereby afforded 
them more of a sense of control. Secondly, they reported 
feeling that the restful environment in the SDR made pain 
more manageable. They also reported that the comfort and 
tranquility emanating from the ambient delivery room gave 
them a solid base from which to handle the often technical, 
medical discussions going on around them and the frequently 
quite difficult physical circumstances. Finally, the women 
reported experiencing more empathy from the midwives and 
that the ambient environment was more conducive to 
conversation in between contractions, for example, and not 
just when physical symptoms were most pronounced. 

!
 

!
!
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Staff satisfaction 

The maternity ward staff, in this case, midwives’ attitudes 
toward the Sensory Delivery Room were also explored. Here 
too, the Sensory Delivery Room developed by Wavecare and 
Philips was very well received. In a focus group interview, the 
midwives felt the ambient room made a significant difference 
in ways that correspond to the patients’ experience the SDR, 
and in other significant ways (MSA, Lundmark 2014): 

• Improved communication between patients and midwifes 

• Patient feelings of security and well-being 

• pain management 

• patients regulation of breathing 

• speed of delivery 

• experienced night shifts as more relaxing 

• professional satisfaction 

!
Most significantly for these women, perhaps, is that working 
in the SDR gave them particular professional satisfaction in 
that they felt the room contributed to their practicing care in 
line with traditional midwife values (Lundmark 2014).	  !
Further studies are being conducted using Wavecare’s 
ambient solutions including an ongoing study at a 
Dutch hospital,which aims to explore what benefits an 
ambient room solution may provide psychiatric 
patients in isolation.	  !
Wavecare and its evidence-based design principles are 
contributing significantly to research on the role of ambient 
interventions in the healthcare environments, and setting 
precedents for cutting edge complementary care in 
hospitals and institutions around the world. 
!
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