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01 Intro
Falls are a major concern for seniors, especially those 
living in residential care facilities. For the IlluminAid 
project, the Health Design Lab at Emily Carr University 
worked with Providence Health Care (PHC) to 
conceptualize a lighting system that can be used in 
residential care facilities to reduce falls and increase 
quality of sleep.

The IlluminAid project builds on previous work 
done with residents, family and staff at Brock Fahrni 
to improve the physical environment. In September 
2015, the PHC Research and Design team approached 
the HDL to design short-term and long-term physical 
and environmental improvements to their residen-
tial care facilities, in order to create a more home-like 
environment. Based on information collected 
during the insights gathering phase of the project, 
one of the key improvement areas identified was 
reducing the risk of residents falling while using the 
washrooms at night.

The residential care team at PHC, in partnership 
with the HDL, wanted to further explore whether 
falls could be reduced by changing the environmental 
lighting. The current lighting system at Brock Fahrni is 
very limited; when the lights are off, it is too dark for 

residents to safely navigate to and from the washroom. 
However, when existing lights are turned on by 
residents or staff, they are very bright and often disrup-
tive to other residents who are sleeping in the same room 
(often 2–4 residents).

In 2017, PHC received funding from the Center 
for Aging and Brain Health Innovation to collaborate 
with HDL on the development of an under-bed motion 
activated lighting system.

Through collaboration with residents, staff and 
families at Brock Fahrni & Youville, the HDL team 
has researched, prototyped and tested a new modular 
lighting system that can be installed into existing or 
future residential care facilities. This project utilizes a 
human-centered design method to gain an understand-
ing of the problem space and develop a solution that 
addresses the complex needs of residents and staff.

With our proof-of-concept completed, PHC is now 
exploring how to further validate, scale and implement 
the solution developed by the Health Design Lab.
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Currently, fall prevention is focused on training and 
increasing the awareness of residents, families and staff, 
on potential falling hazards, rather than on environ-
mental factors, such as lighting. Research shows the 
aging process, in combination with extrinsic factors, 
such as inadequate lighting, are known causes of falls 
(Lord & Dayhew, 2001). Furthermore, older adults with 
dementia are 4–5 times more likely to fall than people 
who do not have cognitive impairment (Wortmann). In 
the residential care environment the majority of resident 

falls occur between 6pm and 6am, in the resident’s 
room, and near the bed or bathroom where lighting is 
often minimized to enable sleep. (Kallstrand-Ericson, 
Janette & Catherine Hildingh, 2009).

The main objective of this project was to create an 
improved lighting solution that could be retrofitted into 
existing residential care facilities, in order to provide the 
following benefits for residents:
• Increase safety at night and mitigate falls risks
• Increase autonomy for nighttime routines
• Improve quality of sleep by limiting disturbances

At Brock Fahrni, one of PHC’s sites, falls at night are 
a major concern. Many of Brock Fahrni’s residents are 
between 75–85 years of age and all have complex care 
needs, including mental and physical limitations. With 
the assistance of a walking device, 35% of the residents 
are mobile. At night, many residents have the desire to 
independently access the washroom, while others call a 
care aide for assistance.

Current lighting in the residential care facility is 
very limited and must be manually turned on by staff 
or residents. When lights are turned on, they often 
cause disturbances to other residents in the typical  
4–bed or 2–bed rooms.

Youville has a special care-unit for residents with 
dementia. Residents on this unit experience changed 
behaviors and expressions of unmet needs including 
disorientation in time and place in a familiar environ-
ment — falls at night are a major concern.

Unlike Brock Fahrni, all residents at Youville 
have private rooms. Currently, lighting is standard-
ized and is manually controlled by staff or residents; 
the majority of lights in a resident’s room are turned 
off at night. During hourly evening and nighttime 
care-rounds, lights are routinely turned on causing  
disturbances to residents.



“The multi-bed layout at Brock Fahrni provided a 
unique design opportunity for creating a lighting 

system that reduced the risk of falls, as well as 
disturbances to other residents at night”

 — Michael Lee
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two project leaders, began working with PHC in April 
2017 to develop an improved lighting solution for Brock 
Fahrni residents. This work began by building on the 
preliminary research and design work done by HDL, 
in collaboration with PHC, in 2015/2016. In this earlier 
collaboration, we identified the need to improve lighting 
within residential care facilities at night and we concep-
tualized an early-stage prototype for an under-bed 
motion-activated lighting solution. Based off of this, the 
HDL began further exploration into this concept.

Using a human-centered design approach, our team 
sought to gain a deeper understanding of resident and 
staff needs, in order to design a new lighting solution 
specific for the residential care context. We used a 
variety of human-centered design methods, including 
observations, interviews and role-play, to gain an under-
standing of resident and staff needs, challenges  and 
behaviours. This was followed by iterative rounds of 
prototyping and user-testing in resident rooms at Brock 
Fahrni and Youville, our two pilot sites.

September 2015

‘Residential Care for Me’ collaboration between 
HDL + PHC , to create prototypes for more 
‘home-like’ environment

February 2016

Preliminary lighting concept designed 
+ tested at Brock Fahrni

January 2017

Received SPARK funding from 
CABHI, for IlluminAid project

May 2017

Project starts, observations/ shadow-
ing sessions at Brock Fahrni

June 2017

First prototype installed at Brock Fahrni

July 2017

Second prototype installed at Brock Fahrni

August 2017

Third prototype installed at Brock Fahrni

November 2017

Prototypes installed at Youville
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s In April 2017, the project kicked-off with a town hall 
meeting at Brock Fahrni; residents, families and staff 
were in attendance and the IlluminAid project was 
introduced to encourage community involvement. 
Attendees were supportive of testing a system that 
aimed to improve nighttime lighting in existing residen-
tial care facilities and inform future facilities.

Following the town hall meeting, the HDL team 
began a series of tours, overnight shadowing sessions 
and interviews at Brock Fahrni. This allowed the team to 
gain an understanding of existing infrastructure, equip-
ment, furniture and care routines within the facility.

Approximately 80% of rooms in Brock Fahrni are 
shared by four residents. Each room has a primary light 
above each headboard (controlled by a single light switch 
by the door), and a secondary task light (controlled by a 
pull-string below the headboard).

It was observed that resident rooms can be difficult 
to navigate for both the residents and staff at night. 
Falling, while navigating to the washroom, is one of the 
main identified challenges .

Residents often use their secondary task light to assist 
them at night, but this requires adequate cognitive ability 
to recognize the need for increased visibility. In addition, 
the diffusion of light to other beds can be disruptive to 
other residents, often causing others to wake-up. Due to 
the limitations of the current lighting system, care aides 
often help residents go to the washroom, which decreas-
es the feeling of autonomy and freedom of those that 
would otherwise move independently.

Care aides use flashlights to check on residents 
during their hourly rounds, to avoid using the primary 
or secondary lighting in residents’ rooms. If more light 
is needed, the primary and/or secondary lights are often 
turned on. In addition, staff often leave the sink light 
on in many rooms to navigate to the residents’ bedside. 
The abrupt changes in lighting often wake residents 
and cause disruptions to their sleep. The use of flash-
lights also prevents care aides from having both hands 
mobile — increasing the risk of staff injury (e.g. slipping 
or tripping) due to workplace hazards that result from 
inadequate lighting.

In shared rooms, staff expressed the challenges of 
catering to individual residents’ needs. For example, one 
resident may be a light sleeper and prefer not having the 
light on, while another resident may wander around at 
night and require their light on all night.

Currently, there are many interventions in place to 
address these needs; these include requesting residents 
to turn their personal TV’s off by 9pm, keep their 
room doors open or bathroom light and/or, sink lights 
on, as well as installing lights at a resident’s bedside, 
placing mobile residents closest to the washroom 
and placing residents who are sensitive to light  
further from the door.

02 Explore
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03 Define
Through observations and discussions with residents 
and care aides, the HDL team was able to identify 
the following primary design requirements for 
residents and staff.

Lighting system should:
• Be easy to install and maintain within existing facility,
• Be intuitive for staff and residents to use,
• Be tamper proof,
• Assist residents and/or care aides without disturbing others,
• Decrease the use of flashlights and overhead task lights 

during staff rounds,
• Increase sense of safety, by providing greater visibility.

With these requirements in mind, the ideation and 
prototyping of possible design solutions proceeded. 
The concept of under-bed motion activated lighting 
was explored as well as other concepts such as curtain 
lighting and floor lighting. Questions and assumptions 
were noted when working through an iterative process 
of raising and addressing various considerations.

Design Considerations:
• Should the lights be controlled or automated? If 

they’re controlled, who should control them?
• Will the light cast shadows, which may confuse residents?
• How long should the lights stay on for?
• Where is the least disruptive place to install the  

lighting system?
• Should the bathroom lights be motion activated?
• Does the bathroom light need to stay on, to act as 

a guiding light?
• Is the light coverage adequate for staff navigation?

Role-play:

The HDL team used role-playing as a way to think 
about and test design ideas by working through differ-
ent use-scenarios. In our ideation process, we considered 
the following user-case scenarios.
• A resident independently using the washroom
• A resident independently using a bedside commode
• A resident wandering outside their room
• A care aide doing hourly rounds
• A care aide providing direct care to a resident

This process allowed us to quickly narrow down  
design possibilities and focused our design efforts.
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04 Generate
In our ideation of potential solutions we explored 
various other locations for mounting lights such as 
walls, floors and curtains, as well as various materials 
that could be used, such as reflective strips, glow-in-
the dark paint, push button lights and various sizes 
and shapes of LED lights. After exploring this range 
of possible design concepts, the HDL team reached a 
consensus that an under-bed motion activated lighting 
concept was the best solution. Having identified the 
basic design requirements, the HDL team moved on to 
creating a working prototype. 

Rather than looking to build and program a 
lighting system ourselves, existing products that 

could be leveraged to accomplish the design require-
ments were explored; off-the-shelf components  
offered several benefits:
• Cost effective (e.g. reduction in production and pro-

gramming expenses)
• Reliable + safety certified
• Easy to install and maintain
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After exploring other wireless-controlled lighting 
technologies on the market, the Philips Hue system 
was selected for its simple and superior functionality  
and customizability.

The Philips Hue system includes:
• LED light strips which allow for variability in colour 

and brightness.
• Modular, battery-operated sensors and touch panels
• A ‘Hue Bridge’ which links and controls multiple 

lights/sensors.
• An App for controlling light and motion sensor settings.

The Philips Hue system is configured over wifi, using a 
smart-phone app. The Hue Bridge provides the commu-
nication link between the App and lights/motion 
sensors and acts as the “brain” for the system. The App 
can be used to program motions sensors sensitivities, 
adjusted/optimize colour temperature and brightness 
and length of light exposure, following a motion trigger. 
Although a touch panel can be used to turn on/off the 
lights, the motion sensor can also achieve this function.

In order to implement the Philips Hue system within 
a residential care context, the HDL team had to consider:
• The appropriate placement of the lights and sensors
• The amount of lights and sensors needed
• The best colour temperature and brightness 

for aging eyes.
• How the lights would be activated and controlled,  

and by whom.
• How they would be installed onto existing beds, and 

various bed-types.
• How to house and secure the components to  

prevent tampering.
• How to deploy and scale the solution across the facility.

With these factors in mind, the HDL team explored the 
best way to modify and install the system within the 
Brock Fahrni residential care facility.
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“After building and testing several prototypes, the 
HDL team selected a ready-to-install system that 
met	the	majority	of	user-needs	identified	in	the	

research phase of the project ”

 — Emily Ellis
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e Through a series of site visits to Brock Fahrni + on-site 

prototyping in a vacant room, the HDL team refined 
the IlluminAid system to create a functional proto-
type, ready for user-testing. This prototype consisted 
of two LED strips, housed within a protective casing 
and Velcroed to the end and side of each resident bed. 
A motion sensor was placed on the underside of each 
residents’ bed-facing cabinet (See Page 41 of Installation 
Guide for more details) , and on/off control panels 
were placed at the room entrance for use. The lights 
were set to remain on for 30 minutes after activation; 
the colour temperature of the lights were set to 2700K,  
on full brightness.
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tested in three different rooms at Brock Fahrni, for 
approximately one month each. The HDL team made 
overnight visits to observe the lighting in-use and talk to 
care aides and residents/their families when possible. As 
observations continued and feedback was gathered for 
different rooms and residents, we made iterative changes 
to the lighting system.

In Fall 2017, this lighting system was installed and 
tested in three different rooms at Youville, for approxi-
mately one month. Testing at Youville was done in order 
to see how the system could be implemented in a differ-
ent facility with single bed rooms and movable furniture.

05 Validate
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i Opportunities for Improvement

• System is less effective for residents with already estab-
lished routines.

• System is too dark for residents in further beds to navigate
• Lack of power outlets in secure locations.
• Changing placement of sensors to prevent false trig-

gering due to bed movements.
• Printed instructions were not sufficiently distributed 

among staff; as a result, staff did not effectively utilize 
the light switches at residents’ room doors.

• Lighting timer should be reduced from 30 minutes  
to 15 minutes.

• Illumination from the lighting system is too bright 
when fully activated, and should be reduced.

Through this testing we also discovered several oppor-
tunities for improvement. One of the biggest observa-
tions was that the current sensor placement needed to 
be adjusted because the sensor was often being triggered 
by resident movement on top of the bed during sleep. 
We were able to resolve this by moving the sensor 
farther back under the cabinet, to reduce the detec-
tion zone. We also received feedback from staff that we 
should shorten the length of time the lights stays on for 
and reduce the brightness. We observed that the staff 
seemed to be unaware of the controls at the door and 
therefore require further orientation to the system.

From June 23–July 21, user testing was conducted in 
Room 1. This was a four-bed room, with four female 
residents of mixed levels of mobility.

While testing in Room 1, feedback from residents and 
staff was collected:

What Worked:
• Bed 4: Positive feedback — she felt it improved her 

environment, and benefited from additional lighting 
for navigating to the washroom. This system may take 
time to become a part of her already established routine.

• Easy to install and didn’t require any maintenance.
• Generally did not disturb adjacent residents’ sleep, 

when activated.
• Residents unlikely to tamper with system because it is 

inaccessible (physically and visually) and secure.
• No major complaints or incidents as a result  

of the new system.
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Note: Refer to Page 38–41 of Installation Guide for details about LED Light Strips and Motions Sensors.
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Note: Refer to Page 38–41 of Installation Guide for details about LED Light Strips and Motions Sensors.
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i From July 21–August 18, user testing was conducted 
in Room 2. This was a two-bed room with a married 
couple of mixed mobility. Based on the feedback from 
the previous room, a few changes were made during 
installation — a third sensor was added in between the 
beds to trigger the lights if the wife got up between the 
beds; the timer was also reduced to 20 minutes.

In this room, the couple usually left the sink light on 
all night. With the new system installed, we asked the 
residents and staff to try leaving this light off, in order 
to see if the new lighting system would eliminate the 
need for the sink light.

While testing in this room, we gathered the follow-
ing feedback from the residents, family and staff:

What Worked
• The female partner enjoyed the lighting system and 

wanted the lighting set to full brightness, as it provid-
ed additional illumination at her feet.

• Lighting system was sufficient enough to reduce the 
need for the sink light; a factor which had previously 
disturbed their sleep.

• The system increased both individuals’ sense of safety,
• Eliminated the residents need to turn on the  

lights themselves,
• If the system was an permanent option, with cost, the 

family would be open to it,
• The family felt the lighting system improved  

quality of care,
• Helpful to care aides for navigation,
• Illumination is sufficient for checking residents’ 

breathing and reduced the need for a flashlight,
• Useful for checking for water spillage on the floor.

Opportunities for Improvement
• Addition of motion sensors at the entrance, for staff so 

light can turn on upon entry,
• Staff were not aware of the lighting controls and 

their functions.

Through this testing, one of our biggest discoveries 
was that the control panel at the door was not neces-
sary for staff, and motion sensors were more effective. 
An additional sensor was added at the door, so that the 
bed lights turn on when staff or residents enter the room.
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• A sensor was added in the washroom to trigger bed 2 

and ensure that the light remained on while a resident 
was using the washroom.

• Sensor by the door needed placement adjustment to 
ensure proper coverage.

• Bed 2 still uses the main lighting sometimes for nav-
igation instead of replying on new system (change in 
habit is needed).

From August 18–September 2, we conducted user 
testing in Room 3. This was a two-bed room with two 
males of mixed mobility — one resident was involved 
in user testing of our preliminary prototype from 
the 2015/2016 project. When testing was conducted 
previously, this resident ripped out the lighting from 
under his bed; as a result, it was an important oppor-
tunity to see if the new lighting system was tamper-
proof. The other resident was very mobile and often 
left the room at night.

While testing in this room, we gathered the follow-
ing feedback from the residents and staff:

What Worked
• Observe that bed 2 male uses the under-bed-light to 

adjust his bed height.
• Bed 1 male was not disturbed by the system.
• Reduced usage of the main light.
• Lighting is sufficient for detecting spills which is  

helpful for staff.

• Staff are still required to use task lights to clean-up spills.
• Found that the Philips Hue Bridge is able to control 

the system without being in the same room.
• The tamper-proof design was sufficient.
• The wireless design of the Philips Hue drastically 

decreased the chance of tampering.
• Validated that the system is more effective when
• Fully automated (With no controls at door).



25

Note: Refer to Page 38–41 of Installation Guide for details about LED Light Strips and Motions Sensors.
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“Initially, the bathroom cut-out seemed like a great 
solution for providing a guiding light for residents  
Ultimately we realized that it was not an effective 
solution, but it provided an example of how testing 
a new feature early in the design process can add 
value to a project ” 

  — Radu Postole

In the first two rooms of testing, we also installed a 
frosted window at the bottom of the bathroom door. 
The intention was for the bathroom door to be kept 
closed, so the light emitting from the open frame 
would be less disruptive to residents. The window 
maintained some light coming through as a way to 
guide residents to the bathroom.

This prototype was not found to be effective. For 
accessibility, the washroom door needed to remain open 
for residents who used walkers or wheelchairs. Also, the 
main door to the room was left open for additional 
light from the hallway and the amount of light coming 
through the window was of not of benefit in this situa-
tion. As such, we did not move ahead with further 
testing or refinement of this concept as it was providing  
no added benefit.
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was collected:

What worked
• Overall, positive feedback from staff.
• When the bed-alarm would sound, staff would come 

to her assistance and find her in the washroom; they 
concluded that the lighting worked and helped the res-
ident see better and navigate from her bed to the wash-
room with more ease.

• The 20-minute timer worked well.
• Illumination from the lighting system is adequate for 

staff to accomplish care round tasks.
• Easy to install and didn’t require any maintenance.
• No major complaints or incidents as a result of  

the new system.

Opportunities for Improvement
• Orientation: An in-person orientation is the preferred 

method of instruction. Administrative support is 
needed to aid in the testing period, including instruc-
tions for auxiliary lighting use and communication 
with design team for troubleshooting and inquiries.

• The addition of a washroom light integrated into 
the system for cohesive lighting temperature would 
be beneficial, incase staff need to turn on the light to 
administer personal care.

• The lighting system was disabled during facility clean-
ing routines and maintenance staff were unaware of 
the implications. We were able to resolve this by com-
municating with administration and talking with 
care staff during follow-up observations.

In November 2017, the HDL team tested the IlluminAid 
system in a second residential care facility, Youville. This 
facility has single bed rooms and the furniture and room 
layouts are different than at Brock Fahrni. This provided 
us with an opportunity to see if the IlluminAid system 
was flexible enough to be used in a new context. Even 
though the room and furniture layouts changed slightly, 
we were able to place the sensors in consistent locations 
in all three rooms that we tested in (under the heater and 
by the front door, as shown in the diagram). During 
this round of testing, lights were installed without the 
protective casing for diffusion, as a cost-effective alter-
native to the original prototype.

From November 18–December, user testing was 
conducted in Room 1. This was a private room, with a 
75-year-old female resident. This resident had indepen-
dent mobility during the day but used a walker at night 
to navigate to the washroom. She often wakes up several 
times per night with symptoms of restlessness. Prior 
to testing, it was observed that the bathroom light was 
routinely left on and the door left open. During testing 
the bathroom light was turned off.
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Note: Refer to Page 38–41 of Installation Guide for details about LED Light Strips and Motions Sensors. 

Youville
(November 18–December) 3 single rooms, with flexible furniture layouts.
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conducted in Room 2. This is a single bed room 
(Similar to Room 1) with an 86-year-old female. The 
resident uses a walker for mobility both day and night 
and wakes up 1–2 times per night with symptoms of 
disorientation of time.

In this room, the resident keeps a lamp on. With the 
new system installed, we asked the residents and staff 
to leave this light off, in order to see if the new lighting 
system would eliminate the need for additional light.

While testing in Room 2, feedback from staff 
was collected:

What Worked
• Overall, positive feedback from staff
• Noted bed placement adjacent to washroom 

eliminated the need for the washroom light to 
remain on to help the resident navigate to the 
washroom at night.

• Easy to install and didn’t require any maintenance.
• Did not disturb residents’ sleep when activated.
• Lighting was adequate for resident to navigate  

to the washroom.
• No major complaints or incidents as a result of 

the new system.

Opportunities for Improvement
• No additional opportunities fro improvement  

were identified.
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• This resident requested all lights off when he retired 
to bed. He unplugged the lighting from the wall out-
let several times because the lighting is on a 20 min-
ute timer. Therefore, it is recommended a controller is 
placed on the wall for staff to turn off the lighting at 
this moment in his bed-time routine. 

From November 18–December, we conducted 
user testing in Room 3; this was a single-bed room 
(Similar to Room 1 & 2) with a 92-year-old male who 
is independently mobile. He has a walker, but prefers 
not to use it, and wakes up several times at night with 
symptoms of restlessness, disorientation of time and 
space and irritability.

This resident prefers all lights off at night. He 
informed the team he is starting to experience hearing 
loss but his nighttime routine includes a radio on at 
night — over time, the volume of the radio has been 
increased to accommodate his loss of hearing. This 
disturbs residents and staff. Staff are able to turn off the 
radio once he is asleep but light disturbances during care 
time rounds often prevents this.

While testing in this room we gathered the following 
feedback from the residents and staff:

What worked
• Overall, positive feedback from staff.
• Lighting benefited staff in this room to detect spills.
• Easy to install and didn’t require any maintenance.
• Did not disturb residents’ sleep when activated and 

used during care rounds.
• Lighting was adequate for resident to navigate  

to the washroom.
• No major complaints or incidents as a result  

of the new system.
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Brock Fahrni and Youville, we learned that:
• Residents and staff responded positively to the  

lighting system.
• Lights are not disruptive to the residents.
• Lights are adequately bright for resident navigation
• Modularity of system allows for customization for res-

idents + residential care facilities.
• Lighting controls are not necessary for the residents
• Care aides prefer to use the sensors over the con-

trols by the door.
• Care aides found lights helpful when detecting spills
• Care aides found the system easy to use.
• System reduced the usage of flashlights for night shift 

care aides during night shifts.
• Sensor are sufficiently responsive to movement.
• Prototype is adequately robust and appropriately 

placed to prevent resident tampering.

• System is very versatile and easily adaptable.
• Router range is sufficient enough to be placed 

in another room.
• Light system is aesthetically pleasing for both the resi-

dents and care aides.
• System is easy to adopt + modify using Velcro and App.
• Protective casing is not required around the Philips 

Hue light strips. While the casing does provide addi-
tional diffusion, we did not find the lack of diffusion 
to be problematic in our testing at Youville. Forgoing , 
eliminating the casing provides a significant reduction 
to material and labour costs.
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With this project, we were able to conceptualize an 
improved lighting system for installation in existing 
residential care facilities. Through our user-testing, we 
were able to determine that this is a viable concept that 
could lead to improved quality of sleep for residents 
and reduced falls. At this stage, it is now appropriate to 
consider how to scale the installation and implemen-
tation of this lighting solution within residential care 
facilities. We have created an Installation Guide which 
provides detailed information and recommendations 
for how to install and setup the system. It is important 
to note that each residential care facilities may require 
a modification of the system to accommodate their  
room and bed types.

While we have successfully created a proof-of-con-
cept, additional testing is required to further validate 
and measure the effectiveness of the IlluminAid system 
for its ability to reduce falls, improve nighttime comfort 
for residents, and improve the work environment for 
staff. A clinical trial may be useful in order to determine 
if the lighting system can:
• Reduce falls and accidents.
• Improve quality of sleep for residents.
• Reduce the use of sleeping pills.
• Increase autonomy for residents.
• Improve staff ability to perform their jobs.
• Improve the overall care environment.

06 Future
 Directions
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“Care aides 
were eager 
to learn more 
about the 
App and saw 
the potential 
benefits	of	this	
system” 
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n The Philips Hue system and App are designed specifi-
cally for home use. There is an opportunity to redesign 
the Philips App for specific use within a residential care 
setting and for management by a Unit Manager and/
or residential care facilities department. We see this as a 
valuable step if the solution were to be scaled up across 
multiple residential care facilities.

In addition to providing a better user experience, 
a customized App could also be used to collect data 
about when the lights are triggered and how often. 
With custom programming, through the Philips Hue 
Application Programming Interface (API), the Hue 
lighting system can be used to access and log data from 

the motion sensors and lights deployed within the 
facility. This provides a valuable tool for collecting data 
during a clinical study, and could also be used as an 
alternative to current bed alarm systems in use for the 
tracking of resident movement.

For example, the motion sensors could be used to 
indicate via an App when a resident has gotten out of 
bed, left the room or is using the washroom. Given that 
the Philips system communicates via wifi (ideally, on a 
singel network), a central monitoring system could be 
developed and prototyped to provide real-time data to 
the nurses’ station, providing valuable information on 
movement within the rooms.
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g Although the IlluminAid system is able to provide 
important navigational and directional lighting for 
nighttime care rounds, we also identified the need for 
an improved task lighting solution. The under-bed 
lighting system doesn’t provide direct light for care staff 
to conduct specific tasks such as providing personal 
care. We would recommend future exploration into a 
task lighting solution that would provide adjustable 
localized lighting. Ideally, this task lighting would 
replace the current overhead pull string lighting which 
is very disruptive to residents as the light is directed into 
the face of the resident and also casts a lot of light into 

the room, which disturbs neighbouring residents. We 
would recommend an adjustable task light that would 
primarily light the lower half of the bed to minimize 
disturbance to sleeping residents.

Our team has discussed the idea of an adjustable 
goose neck lamp installed above resident headboard 
or on the foot-board. This light would allow for more 
purposeful illumination, when care is needed. This 
concept would required further exploration and proto-
typing to validate, but it presents an opportunity to 
improve the quality of sleep for residents and the ability 
of care aids to do their work effectively.

The objective of this project was to create a lighting 
system that could be installed within existing residential 
care facilities given the limitations of their current infra-
structure and equipment. However, this design process 
also gave us the opportunity to think critically about an 
ideal lighting solution within new residential care facili-
ties and allowed us to generate the following recommen-
dations and considerations for new builds:
• Electrical outlets for under-bed lighting should be 

placed below bed height.
• Washroom light fixtures that accommodate stan-

dard light bulbs would allow for the use of Philips 
Hue bulbs. These could then be integrated into 

the motion sensor system and would provide a 
more optimal lighting temperature for aging eyes.

• When selecting furniture and determining room 
layouts, consider how to best accommodate stan-
dard placement of motion sensors in discrete, tam-
per-proof locations.

• Reduction in blue light/implementation or warm-
er lighting through-out the facility, especially at 
nighttime, to reduce sleep disruption.



“Motion-activated under-bed lights have the potential to 
significantly	improve	the	built	environment	of	residential	

care facilities  With new builds, this design feature can 
be integrated from the beginning, creating an improved 

resident experience”

 — Radu Postole
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