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THETWOQ MAJOR PROBLEMS
facing residents in senior health care
facilities are poor sleep gualiy and
falls. Lighting offers sclutions to both
problems, as we discovered in a
recent study.
Why are older adults more likely
to show sleep disruption? A regular,
robust pattern of light and dark is
needed o synchronize the circadian
system to the solar day. Many older
adults are more likely to experience
problems sleeping because this pat-
tern can be muted by their sedentary
lifestyle of dim days and dim nights
from electric lighting. Moreover, less
light reaches their retina (IESMA,
1998, Figueira, 2001), their master
clock may become less sensitive to
light (Swaab et al, 1985) and reduc-
tions in the amplitude and timing of
melatonin and body temperature
rhythms cccur more frequently as we
age (Skene and Swaab, 2003; Van
Someren et al, 2002). As | discussed
in “Research Matters” a few months
ago, blue light exposure in the evening
improved sleep efficiency of older
adults, including those with
Alzheimer’s disease (Figueiro, 2005).
More commonly, perhaps, poor
lighting design in the bedrooms of
nursing homes directly disrupts resi-
dents’ sleep (Figueiro and Rea, 2005).
In the facility we studied, a single fluo-
rescent lamp luminaire, operated by a
switch at the bedroom door was
located above the heads of the sleep-
ing resident. When the nursing staff
came in to perform mandatory bed
checks during the night, residents
were usually awakened, Since these
bed checks were made every two
hours, it is no wonder sleep disrup-
tions are so common in senior health
care facilities!
How can well-designed night-light-
ing help minimize sleep disruption
at night? To address this problem, the
Lighting Research Center conducted
a small study to explore the applica-
ton of lighting controls and light
emitting diodes (LEDs) to more
effectively support nursing staff and
help senior residents sleep through-
out the night (Figueirc and Rea,
2005). In four bedrooms, we mount-
ed strings of amber-colored LEDs to
the underside of the bed frame,

The Bright Side of Night-lighting

Figures la and |b: Motion-sensor controlled amber LEDs
installed under bed (left) and around doorway (right). The
LED array under the bed provided general, low-level ambi-
ent light in the bedroom at night; illuminance levels
between 10 and |5 lux were measured on the floor next
to the bed. The LED array framing the bathroom door
contributed approximately two to 10 lux on the floor near
the door and when standing at the door frame, 10.5 Jux
was measured at the plane of the cornea. Notes: 1) pho-
tosensors were disconnected for the photos; 2) overhead
fluorescent luminaire was kept off after installation of
night-lighting. Photo: Dennis Guyon

Figures 2a and 2b: Motion-sensor controlled amber LEDs installed
at sink (left) and toilet (right) areas. The array of LEDs in the bath-
room provided five to 10 lux at the center of the bathroom floor
and about two to four lux at the cornea when standing at the sink.
Based on survey results, it is recommended that slightly higher
light levels be used in the bathroom. Photos: Dennis Guyon.

around the adjacent bathroom door
frame, and under the mirror and
handrail in the bathroom (Figure la
and b, and Figure 2a and b). Amber
lights were selected because they are
more efficient and less expensive than

white LEDs, give enocugh light to see
and are still relatively close in color to
the very familiar incandescent light
SOUrce.

Each system was controlled by a
photosenser that ensured that the
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