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¢ What are the risks to inpatients during
hospital construction or renovation?

o Hospital-acquired infections related

® to construction and renovation ac-
tivities account for more than 5,000 deaths
per year across the United States.!

Hospital construction, renovation, and
demolition projects ultimately serve the in-
terests of patients, but they also can put inpa-
tients at risk of mold infection, Legionnaires
disease, sleep deprivation, exacerbation of
lung disease, and in rare cases, physical injury.

Hospitals are in a continuous state of
transformation to meet the needs of medical
and technologic advances and an increasing
patient population,' and in the last 10 years,
more than $200 billion has been spent on
construction projects at US healthcare facili-
ties. Therefore, constant attention is needed
to reduce the risks to the health of hospital-
ized patients during these projects.

I HOSPITAL-ACQUIRED INFECTIONS

Mold infections
Construction can cause substantial dust con-
tamination and scatter large amounts of fungal
spores. An analysis conducted during a period
of excavation at a hospital campus showed a
significant association between excavation ac-
tivities and hospital-acquired mold infections
(hazard ratio [HR] 2.8, P = .01) but not yeast
infections (HR 0.75, P = .78).2

Aspergillus species have been the organisms
most commonly involved in hospital-acquired
mold infection. In a review of 53 studies in-
cluding 458 patients,” A fumigatus was identi-
fied in 154 patients, and A flavus was identified
in 101 patients. A niger, A terreus, A nidulans,
Zygomycetes, and other fungi were also identi-
fied, but to a much lesser extent. Hematologic
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malignancies were the predominant under-
lying morbidity in 299 patients. Half of the
sources of healthcare-associated Aspergillus
outbreaks were estimated to result from con-
struction and renovation activities within or
surrounding the hospital.’

Heavy demolition and transportation of
wreckage have been found to cause the great-
est concentrations of Aspergillus species,' but
even small concentrations may be sufficient
to cause infection in high-risk hospitalized
patients.’ Invasive pulmonary aspergillosis is
the mold infection most commonly associ-
ated with these activities, particularly in im-
munocompromised and critically ill patients.
[t is characterized by invasion of lung tissue by
Aspergillus hyphae. Hematogenous dissemina-
tion occurs in about 25% of patients, and the
death rate often exceeds 50%.*

A review of cases of fungal infection during
hospital construction, renovation, and demoli-
tion projects from 1976 to 2014 identified 372
infected patients, of whom 180 died.” The ma-
jority of infections were due to Aspergillus. Other
fungi included Rhizopus, Candida, and Fusarium.
Infections occurred mainly in patients with he-
matologic malignancies and patients who had
undergone stem cell transplant (76%), followed
by patients with other malignancies or trans-
plant (19%). Rarely affected were patients in
the intensive care unit or patients with rheuma-
tologic diseases or on hemodialysis.’

Legionnaires disease

Legionnaires disease is a form of atypical pneu-
monia caused by the bacterium Legionella, often
associated with differing degrees of gastrointes-
tinal symptoms. Legionella species are the bac-
teria most often associated with construction
in hospitals, as construction and demolition
often result in collections of stagnant water.
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The primary mode of transmission is in-
halation of contaminated mist or aerosols.
Legionella species can also colonize newly con-
structed hospital buildings within weeks of in-
stallation of water fixtures.

In a large university-affiliated hospital, 2
cases of nosocomial legionellosis were iden-
tified during a period of major construction.®
An epidemiologic investigation traced the
source to a widespread contamination of po-
table water within the hospital. One patient’s
isolate was similar to that of a water sample
from the faucet in his room, and an associa-
tion between Legionnaires disease and con-
struction was postulated.

Another institution’s newly constructed
hematology-oncology unit identified 10 cases
of Legionnaires disease over a 12-week period
in patients and visitors with exposure to the
unit during and within the incubation peri-
od.” A clinical and environmental assessment
found 3 clinical isolates of Legionella identical
to environmental isolates found from the unit,
strongly implicating the potable water system
as the likely source.”

In Ohio, 11 cases of hospital-acquired Le-
gionnaires disease were identified in patients
moved to a newly constructed 12-story addi-
tion to a hospital, and 1 of those died.®

Legionella infections appear to be less com-
mon than mold infections when reviewing
the available literature on patients exposed to
hospital construction, renovation, or demo-
lition activities. Yet unlike mold infections,
which occur mostly in immunocompromised
patients, Legionella also affects people with
normal immunity.!

Il NONCOMMUNICABLE ILLNESSES

Sleep deprivation

Noise in hospitals has been linked to sleep dis-
turbances in inpatients. A study using noise
dosimeters in a university hospital found a
mean continuous noise level of 63.5 dBA (A-
weighting of decibels indicates risk of hearing
loss) over a 24-hour period, a level more than
2 times higher than the recommended 30
dBA.° The same study also found a significant
correlation between sleep disturbance in inpa-
tients and increasing noise levels, in a dose-
response manner.
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Common sources of noise during construc-
tion may include power generators, welding
and cutting equipment, and transport of mate-
rials. While construction activities themselves
have yet to be directly linked to sleep depri-
vation in patients, construction is inevitably
accompanied by noise.

Noise is the most common factor inter-
fering with sleep reported by hospitalized pa-
tients. Other effects of noise on patients in-
clude a rise in heart rate and blood pressure,
increased cholesterol and triglyceride levels,
increased use of sedatives, and longer length
of stay.”!® Although construction is rarely
done at night, patients generally take naps
during the day, so the noise is disruptive.

Physical injuries

Hospitalized patients rarely suffer injuries re-
lated to hospital construction. However, these
incidents may be underreported. Few cases of
physical injury in patients exposed to con-
struction or renovation in healthcare facilities
can be found through a Web search.!"!?

Exacerbation of lung disease

Inhalation of indoor air pollutants exposed
during renovation can directly trigger an in-
flammatory response and cause exacerbation
in patients with chronic lung diseases such as
asthma and chronic obstructive pulmonary
disease. No study has specifically examined
the effect of hospital construction or renova-
tion on exacerbation of chronic lung diseases
in hospitalized patients. Nevertheless, dust
and indoor air pollutants from building reno-
vation have often been reported as agents as-
sociated with work-related asthma."

I THE MESSAGE

Although the risks to inpatients during hos-
pital construction projects appear minimal,
their effect can at times be detrimental, espe-
cially to the immunocompromised. Hospitals
should adhere to infection control risk assess-
ment protocols during construction events.
The small number of outbreaks of construc-
tion-related infections can make the diagnosis
of nosocomial origin of these infections chal-
lenging; a high index of suspicion is needed.
Currently in the United States, there is
no standard regarding acceptable levels of air-
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borne mold concentrations, and data to sup-
port routine hospital air sampling or valida-
tion of available air samplers are inadequate.
This remains an area for future research.'*!
Certain measures have been shown to sig-
nificantly decrease the risk of mold infections
and other nosocomial infections during con-
struction projects, including®:
e Effective dust control through contain-

Noise and vibration can be reduced by
temporary walls and careful tool selection
and scheduling. Similarly, temporary walls
and other barriers help protect healthcare
employees and patients from the risk of direct
physical injury.

Preconstruction risk assessments that ad-
dress infection control, safety, noise, and air
quality are crucial, and the Joint Commission

ment units and barriers

e Consistent use of high-efficiency particu-
late air filters in hospital units that care
for immunocompromised and critically ill

generally requires such assessments. Further,
education of hospital staff and members of the
construction team about the potential det-
rimental effects of hospital construction and

patients renovation is essential to secure a safe environ-
e Routine surveillance. ment. [
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