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The National Institute for Occupational Safety and Health (NI OSH
received a request fromthe State of Florida's Departnent of Hea
Rehabilitative Services (HRS) to evaluate the ventilation systen
A.G Holley State Tuberculosis (TB) Hospital in Lantana, Florida
O ficials from HRS were concerned about the nosocom al transm ss
TB, especially since the number of persons with nultidrug-resist
strains of TB being admtted to the hospital for treatnent is

increasing. In addition to a ventilation assessnment, the hospit
use of ultraviolet germcidal radiation and particul ate respirat
enpl oyees was observed. A review of enployees' health records a
TB surveillance protocol used at the hospital was al so conpl eted

On May 19-21, 1992, investigators from NIOSH performed a Health

Eval uation (HHE) at Hol l ey Hospital that included industrial hyg
and nedi cal conponents. The industrial hygi ene conponent focuse
assessing the effectiveness of the ventilation systens in use at
hospital. A visual inspection of the ventilation systens, as we
review of the original specifications of the air-handling units,
conpleted by the investigators. Additionally, measurenents were
of the air flow from supply and exhaust diffusers in patient roo
along with tenperature and relative hum dity nmeasurements. The

direction of air flow between patient roons and hal |l ways, and be
hospital wards, was also determ ned in several l|locations in the

hospital conplex. The nedical conponent consisted of a qualitat
review of current enployee infection control practices. |[|nadequ
in the enployee TB skin test screening program precluded a quant
anal ysis of the skin test conversion rate.

The investigation found that the ventilation systens at the hosp
did not provide adequate fresh air to all of the patient roonms o
second and third floors of the hospital, even when they are clas
as "patient rooms" rather than "isol ation roonms" according to re
evaluation criteria. The airflow direction was from clean areas
i nfected areas, or fromdrug-sensitive TB wards to drug-resistiv
wards. There were no patient roons that could be classified as
i sol ati on areas on the basis of ventilation evaluation criteria.
the patient adm ssion roomon the first floor of the hospital wa
negative pressure relative to the hallway as evidenced by the st
flow of air fromthe hallway into the adm ssion room and out of
bui I di ng through the exhaust ducts.
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Sonme deficiencies were noted in the ventilation systenms which co
potentially contribute to the transm ssion of TB bacilli from
infectious patients to other patients and hospital staff.
Recommendati ons to nodify the ventilation systens so that isolat
eval uation criteria are net are offered in Section VIII of the r
al ong with recomendati ons to strengthen the hospital's enpl oyee
testing and infection control prograns.

KEYWORDS: SIC 8069 [ Specialty Hospitals, Except Psychiatric],
Tubercul osis (TB), state hospital, ventilation, infection control.
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| NTRODUCTI ON

The National Institute for Occupational Safety and Health (N OSH
received a request for a health hazard evaluation (HHE) fromthe
of Florida's Departnent of Health and Rehabilitative Services (H
April 6, 1992. The HRS Tubercul osis (TB) Control Program was co
about the ventilation systemat the A G Holley State Tubercul os
Hospital in Lantana, Florida and its ability to adequately contr
nosocom al transm ssion of TB. A recent decision by the Florida
Legi slature to keep A.G Holley State Hospital open for multidru
resistant TB (MDR-TB) patients and other hard to nmanage TB patie
triggered the concern by Florida health officials. N OSH invest
conducted an industrial hygi ene and nedi cal evaluation at the ho
on May 19-21, 1992. Prelimnary findings were presented to the

of the hospital during a closing conference on May 21, 1992.

BACKGROUND

The A. G Holley Hospital is part of a 155 acre conplex |located in
Lantana, Florida. Included in the conplex are the original hosp
nursing quarters, staff cottages, an HRS | aboratory, the physica
structures, along with a collage of additions, trailers, tenpora
structures, and a new Pal m Beach County Public Health Unit clini
tenants of the conplex include several HRS social service progra
Departnment of Corrections, and the Pal m Beach County Public Heal
Depart nent.

The Sout heast Fl orida Tubercul osis Hospital, now known as A .G H
State Hospital, originally opened as a 500 bed hospital for the
treatment of TB patients in 1950. By the early 1970s, because o
newer, nore effective drugs used in the treatnent of TB, the res
census of the hospital dropped to I ess than 250 patients for TB
t herapy. The Departnent of Corrections began to use a portion o
hospital building for prison work release prograns, treatnment of
addi cts, and for prisoners in the corrections system who require
hospitalization. By 1976, A .G Holley was the only remaining TB
hospital in Florida, with a maxi mum popul ati on of 150 patients,
initiated plans to close the hospital.

Ot her hospitals in southern Florida were reluctant to accept TB

patients for treatnment. Thus, A.G Holley was forced to remnin

An increase in Cuban and Haitian immgrants infected with TB dur
1977 to 1981 also contributed to the need for the facility to re
open. Additional attenpts to close the hospital were unsuccessf
| ater years because there were few community-based alternatives

managenent of TB patients. 1n 1991, a state TB Task Force deter
that there was a need for a conprehensive program of nedical and
psychosocial care for persons with TB, and that the need was |ik
i ncrease throughout the 1990s, because of an increasing nunber o
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people with acquired i nmunodeficiency syndrone (AIDS) and human

i mmunodeficiency virus (H V) infections, substance abuse, and MD
The Florida | egislature concurred with the TB Task Force and det
that A .G Holley State Hospital should remain open, but with the
of beds reduced to 50 in Fiscal Year 1992-93 for patients requir
| ong-term care.

Tubercul osis care activities are |located on the first three floo
t he basenent of the east and central w ngs of the original hospi
bui l ding. The west wing of the hospital building currently hous
femal e prisoners fromthe Departnment of Corrections. Patients
receiving treatnment for MDR-TB are rooned on the east end of the
floor, separated from patients infected with drug-sensitive TB o
sane floor by double doors in the hallway. Patients who have be
TB drug therapy for the longest time are housed in roonms on the
floor, along with any patients who are placed under | ocked custo
the hospital by the courts. During periods of |ow patient censu
patients may be housed on the third floor. The first floor of t
hospital is conprised of the patient adm ssions office, patient
services offices, kitchen, cafeteria, chapel, and conference roo
basement houses the hospital support staff and an activities are
the patients. The TB hospital is staffed by approximtely 200 p
with two-thirds of the staff dedicated to the direct care of TB
patients. The remaining staff is dedicated to adnmi nistration se
housekeepi ng, engi neering, and physical plant activities.

There are two different air handling systens that supply ventila
the TB hospital. The original building design had no nechanica
ventilation system air was delivered to the hospital through op
wi ndows. The first mechanical heating, ventilation, and air
conditioning (HVAC) unit was installed at the hospital in 1968.
HVAC system still supplies ventilation to portions of the third
of the hospital, including the MDR-TB ward. A second HVAC syste
installed in 1981, supplies air through individual room fan-coil
to the rest of the hospital. This system passes exhaust air and
i ncom ng outdoor air through a rotary air-to-air heat exchanger,
| ocated on the roof, to transfer sensible and | atent heat, usual
the incomng air to the exhaust air, in order to conserve energy
conditioning for the hospital is acconplished using a chilled wa
system and heating is done using steam fromthe boil er plant.

The enmpl oyee health unit is located on the first floor of the ho
next to the patient admtting office, and across the hall fromt
patient social services office. The health unit includes an exa
area and a record-keeping area. Radiographic equipnent is |ocat
the third floor; patient and enpl oyee x-rays are taken with the

equi prment .
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Al'l enpl oyee health records are maintained in individual file fo
in the enployee health unit. Wen the enpl oyee health nurse bec
aware that an enployee has term nated enpl oynment, his or her hea
record is noved to a separate file drawer. Additionally, sone
information is sunmarized by date in spiral-bound notebooks. No
these records are conputeri zed.

The health unit is supposedly staffed on the day shift by a lice
practical nurse. In actuality, the nurse is reassigned to the p
floors on an as-needed basis and may only be in the enployee hea
unit one day each week. The current enpl oyee health nurse has h
this position for two years. For those shifts that the health u
not staffed, the nursing supervisor on duty has oversight
responsibility for enployee health.

All A .G Holley enployees receive new enpl oyee physical exam nat
and initial care for work-related injuries and illnesses through
health unit. The enpl oyee tubercul osis surveillance programinc
periodic purified protein derivative (PPD) skin tests and chest
Details of the program are di scussed below in section IV.D.

Laboratory services for A G Holley Hospital are contracted thro
State Health Office Branch Laboratory which is located in a sepa
building on the A.G Holley grounds. Laboratory workers, even t
they are not directly enployed by A. G Holley, are covered unde
A. G Holley enpl oyee tuberculosis surveillance program but do n
routinely receive any other care through the A .G Holley health

EVALUATI ON CRI TERI A

In the hospital setting, primary inportance should be placed on

identification, treatnment, and isolation of infectious TB patien
correct application of principles of ventilation (both Iocal and
general). The use of germ cidal ultraviolet radiation and perso
protective equi pnment (respirators) should be viewed as ancillary
control neasures.!?

The risk of TB transmi ssion in any setting is proportional to th
nunber of viable TB bacilli in the air. All suggested control
may reduce a worker's exposure to TB to sonme extent; however, th
no currently-avail able nethods to quantify the degree of reducti
may be achi eved by each control nmeasure.

Principal efforts should be directed towards preventing infectio
However, in those individuals who becone infected, efforts shoul
directed towards preventing di sease. Methods and procedures whi
reduce the chance of worker infection with M tuberculosis are

considered primary prevention strategies. Interventions which s
progression of infection to disease are consi dered secondary pre
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strategies. Local and general ventilation, as well as germ cida
ultraviolet radiation and personal protective equipnment, are pr
prevention strategies. Enployee skin testing prograns using pur
protein derivative (PPD) identify infected workers. An enployee
testing program together with the followup of infected individ
is a secondary prevention strategy. An enployee skin testing pr
which is well designed and adhered to can lead to a reduction of
di sease anong workers.

A. Ventilation

Al t hough ventilation is frequently relied upon to control TB
heal t h-care setting, ventilation systens sonetimes can be con
and difficult to evaluate. Satisfactory performance of venti
systens requires oversight by engineers or industrial hygien
| ncorrect design applications or inadequate nmintenance can,
fact, increase the risk of TB transm ssion.?3 Consensus

gui delines for ventilation and ancillary measures (e.g., gern
UV radi ation, respirators) of worker protection have been
formul ated and are based on what are believed to be the nost
effective conbi nati on of feasible control strategies.*?®

There are two types of ventilation used for control of airbor
transm ssion of TB; general dilution ventilation and |ocal e
ventilation. General dilution ventilation provides an exchan
contam nated indoor air with uncontam nated air, thereby dilu
t he airborne concentration of the infectious agent and reduci
potential exposures for workers and other susceptible persons
(i.e., patients and visitors). Each of these types of ventil
is explained nore fully bel ow.

1. General Dilution Ventilation

General dilution ventilation perforns two functions. The
is to provide sufficient outside air to naintain confort.
American Society of Heating, Refrigerating, and Air-
Condi ti oni ng Engi neers (ASHRAE) recommends for hospitals ¢
range of 15 to 30 cubic feet per mnute (cfm per person c
outdoor air.® The second function of general dilution
ventilation is to provide sufficient exchange of potenti al
contam nated air with clean air to mnimze the risk of

i nfection. ASHRAE and the Anerican Institute of Architect
(Al'A) suggest airflow ranging from4 to 25 air changes per
(ACH), depending on the functional area of the hospital.?>¢
These guidelines are provided in ternms of pressure

rel ationshi ps to adjacent areas, m nimum outdoor air and t
air changes, exhaust location, and recirculation restricti
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In addition to supplying the specified airflow, ventilatic
systens should al so provide satisfactory airflow patterns
fromarea to area and within each room Air flow should
from"clean" to "less clean" areas, such as from hallways
treatment roonms. This can be acconplished by creating nec
(lower) pressure in the area into which flow is desired
relative to adjacent areas. Negative pressure is attainec
exhausting nore air fromthe area than is being supplied.

| arge areas this will require careful bal ancing of the
ventil ati on system

Wthin a roomor small area, a ventilation system should k
designed to: 1) circulate air to all areas of the room
(prevent stagnation of the air), 2) prevent short circuiti
the supply to the exhaust (i.e., passage of air directly f
the supply site to the exhaust point w thout m xing of roc
air), and 3) direct the clean air past the worker without
recirculation within the room These conditions are not ¢
achi evabl e but should be attenpted to the fullest extent
feasible. One way to acconplish this is to supply | ow ve
air at one end of a room and exhaust it fromthe opposite
Anot her method is to supply low velocity air near the cei
and exhaust it near the floor. However, air flow patterns
al so affected by air tenperature, the precise |ocation of
supply vents and exhaust vents, diffuser design, the | ocat
of furniture, novenent of workers, and the physical
configuration of the space. Each room or space nust be
eval uat ed i ndividually.

| deal |y, ventilation systens used in areas where Mycobacte
t ubercul osis may be present shoul d supply non-contam natec
(a portion should be outside air), discharge exhaust air t
out si de, and should not recirculate air back into the faci
In no case should a room or area w thout mechanical exhaus
ventilation be used for patients with M tubercul osis.

Recommended ventilation rates in hospitals are frequently
expressed in ternms of air changes per hour (ACH). An ACH
defined by the theoretical nunber of times that the air vc
of a given space will be replaced in a one-hour period.
Assum ng perfect mxing, a rate of six ACH would require
46 mnutes to remove 99.0% of contam nants froma room!?
Hence, the air is not actually "changed" six tinmes per hot
The amount of air required to maintain six ACH in a snmalle
roomw || be less than a | arger room

For purposes of general ventilation, all supplied air does
have to be outside air. For exanple, AIA recomends that
operating roons be ventilated with a m ninum of three ACH
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outside air with a mnimumtotal of fifteen ACH The rene
twel ve air changes only need be "clean" air (often referre
as "transfer air"), not necessarily outside air. It is al
advi sabl e, however, to use the nost stringent and protecti
al ternative possible.

The Al A ventilation recommendati ons are presented in Table
Hospital isolation rooms should provide six ACH with all &
exhausted directly to the outside. Exhaust |ocations shot
not be near areas that nmay be popul ated (e.g., sidewal ks c
wi ndows that may be opened). Exhaust points should also k
away fromair intakes, so that exhaust air is not recircu
into the facility. The roons shoul d be under negative pre
with respect to adjacent areas.>’ For isolation roonms, AS
has sim | ar recommendations, with the addition of a
recomendation that two of the six ACH shoul d be outside ¢
ASHRAE al so reconmends a m ni nrum of 25 cubic feet per

m nut e/ person (cfnf person) of outside air for patient roor
Finally, ASHRAE recommends a sumertinme tenperature and
relative humdity (RH) guideline for patient rooms of 75°F
50% relative humdity (RH).®

2. Local Exhaust Ventil ation

Local exhaust ventilation captures the infectious agent ir
inmmedi ate field of an infectious patient (i.e., scavengi nc
booths or tents) w thout exposing other persons in the are
therefore, it is the preferred type of control strategy be
the TB organi sns are renoved before they can disperse

t hroughout the work area. Local exhaust ventilation is us
nost effectively in a fixed |ocation. The hood portion of
| ocal exhaust system may be of exterior design, where the
i nfection source is near but outside the hood, or enclosir
where the infectious source is within the hood. Enclosure
(booths) are avail able for aerosol-generating activities,

as sputum col |l ection and aerosol therapy. These devices r
exhausted directly to the outside, or they can exhaust thr
a HEPA filter back into the room

Germcidal Utraviolet (UV) Radiation

The value of germcidal UV light in the prevention of TB
transm ssion is still being debated.®®1 The efficacy of UV
radiation in clinical settings has not been denonstrated unde
controlled conditions, but there is a theoretical and experie
basis for believing that it is effective.21 The Centers f
Di sease Control and Prevention (CDC) has continued to recome
germcidal UV lanps (with appropriate safeguards to prevent
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overexposure to health-care-facility personnel) as a supplene
ventilation in settings where the risk of TB transm ssion is

One concern in the use of UV radiation is the occupational ex
to workers who nust work near the UV radiation. Short-term
over exposure can cause keratoconjunctivitis and erythema of t
skin. Long-termexposure to UV radiation is associated witfl
increased risk of basal cell carcinom of the skin and with
cataracts. ! However, with proper installation and mai nt enanc
the UV | anps, the risk of overexposure is |ow.

Per sonal Respiratory Protection

In 1990, the CDC produced Guidelines for Preventing the
Transm ssi on of Tuberculosis in Health-Care Settings, with Sp
Focus on HI V-Rel ated Issues.! 1In this docunment, CDC recommeni
t hat di sposable particulate respirators be used by workers ex
to TB patients in certain situations. The use of respiratory
protection is required to help mnim ze the risk of exposure
droplet nuclei for health-care-facility workers performng ce
hi gh-ri sk procedures or entering specific areas in hospitals,
correctional facilities, and other environnments where there a
persons with infectious TB or potential TB transmtters. New
gui delines on respirator use for workers in health-care faci
potentially exposed to TB have recently been issued by NI OSH
t he guidelines, varying levels of risk for worker exposure to
are delineated from high risk procedures and | ocations to

i ndeterm nant potential for exposure situations. The guidel
specify that positive-pressure, air-line, halfnmask respirator

used in high potential |ocations. In nmedium and possible exp
conditions, a powered, high-efficiency particulate air (HEPA
filter, halfmask respirator is suggested. |In areas where no

possibility of exposure to TB occurs, or in areas where effec
i nfectious-source controls are in use, no respirator is neede
according to the guidelines.

Enpl oyee Medi cal Mbnitoring

One purpose of a purified protein derivative (PPD) skin testi
programis to identify individuals who have recently beconme

infected with M tuberculosis. It may be appropriate to trea
newy infected individuals prophylactically with nmedication t
reduce their likelihood of progressing to frank tubercul ar di
Because there are side effects of, and nedical contraindicati
to, chenmoprophylaxis (anti-TB drug treatnent), the appropriat
of treatnment nust be assessed on an individual clinical basis

W t hout chenoprophyl axi s approxi mately 5% 10% of persons deve
active disease within 2 years of the primary infection. The
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estimated relative risk of devel oping active disease is incre
for persons with AIDS (170.0), HIV infection (113.0) or other
i mmunoconmprom sing conditions, such as diabetes nellitus type
renal fablure (3.6-16.0) when conpared to individuals with no
factors.

Persons with isoniazid (I NH) susceptible M tuberculosis infe
treat ed chenmoprophylactically with I NH experienced a 30% 93%
reduction in the rate of active disease; an 87% reducti on was
in persons coinfected with H'V. Persons exposed to multidrug
resistant M tuberculosis may be offered alternative regi nens
chenmopr ophyl axi s, dependent on the HIV status of the individu
and the drug resistance profile of the organism?'’

The PPD skin testing prograns in the occupational setting hav
dual purpose. As above, they identify recently infected pers
who nmay then receive chenmoprophylaxis. Additionally, work-ba
testing prograns serve as a surveillance function, identifyin
trends of infection anong the workers. ldentification of tre
can lead to action preventing infection in other workers. Th
capability of a programto serve as a surveillance system| ar
depends on the adherence to an appropriate protocol, as well
consci entious mai ntenance of records.

MVETHODS

On May 19, 1992, NIGCSH investigators were taken to the roof of A
Hol |l ey Hospital in order to visually inspect two of the HVAC sys
the original ventilation system and the newer heat-wheel system
| ndi vidual fan coil units were observed in patient roons during
wal k-t hrough tour. The nechanical diagranms of the ventilation s
for the hospital were reviewed with the hospital's nmai ntenance
superintendent. A detailed evaluation of the ventilation parane
i ndi vidual roonms in the hospital was undertaken on the next two
t he survey.

The environnmental eval uation included airflow nmeasurenents mde

Shortridge Instrunments, Inc. FlowHood® Model CFM 88. Using this
instrunment, airflow through a supply diffuser or exhaust grille

measured directly in cubic feet per neter (cfm). The measured a
were conpared to the design specifications on the nmechanical pla
to the AIA and ASHRAE gui delines. Snoke tests were conducted t
eval uate (by visual observation) the relative pressures of the r
with respect to the corridor, and in the corridors between diffe
areas of the hospital, such as between the MDR-TB area and the d
sensitive TB patient area. For each of the patient roons, the

direction of snoke novenent was observed both near the bottom an
top of the door, with the door opened. Snpoke tests in the hallw
between two different areas of the hospital (e.g., Departnment of
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Vi .

Correction's prison area versus TB hospital) were conducted with
door(s) closed. Tenperature and RH neasurenents were nmade with
Vai sala HM34 Humi dity and Tenperature neter.

The nedi cal portion of the evaluation consisted of a review of e
health records to ascertain the quality of information recorded

pertaining to the enpl oyee tubercul osis surveillance program R
of enployees fitting three categories were reviewed: all enploye
a reported work-related PPD conversion since 1984 (21 total), al
enpl oyees with a reported needlestick or related injury (13 tota
six randomy selected records. Additional sources of informatio
i ncluded spiral-bound notebooks sunmmari zing i nformati on of each

enpl oyee's initial hire physical exam nations and skin test resu
protocol witten by the hospital's acting superintendent, dated

June 27, 1985, which delineates the procedures of the enployee

t ubercul osis surveillance program was al so provided to N OSH

i nvestigators for review.

RESULTS AND DI SCUSSI ON

A. |Industrial Hygi ene

1. Ventilation

The environmental evaluation found three different ventile
configurations in use in the TB Hospital. On the second f
rooms on the south side of the East Wng typically have or
two fan coil units on the outside wall which bring outside
into the roomthrough an outside grille and duct system
attached directly to the unit. The fan coil unit mxes tt
outside air with recirculated roomair. Cooling is provic
the chilled water piping. Air is exhausted fromthe room
t hrough 6" x 6" exhaust port that connect to an outside cfF
along the building. The air in the chase is drawn eastwar
al ong the outside of the building to the end where ductwor
leads it up to the roof of the building. An exhaust fan c
roof pulls the air through the chase ductwork. There are
generally four patient beds in each of the roons on the sc
side of the building. Wen patients occupy the roons, the
to the hallway are consistently kept open. This ventilati
arrangenent was in place in patient roonms 229, 230, 232, ¢
243 as well as in the nurses' station in room 237.

Roonms on the north side of the east wing are ventil ated by
duct ed supply and exhaust system that uses the newer heat
exchange wheel |ocated on the roof of the hospital. Supp
is brought in through a vent on the roof, passed by the he
exchange wheel, and delivered to the second floor by the ¢
handl i ng unit on the south side of the wing. Ducted supp



Page 12 -

Heal th Hazard Eval uati on Report No. 92-215

enters the roons through supply grilles near the ceiling
room Air is also supplied to the hallway. Roomair is
exhausted through the north wall of the room through a gr
and duct to an exhaust fan on the outside of the building.
Addi tional air is exhausted out of the hallway, through tF
second floor air handling unit and up to the heat exchange
wheel on the roof. Patient roonms 240 and 242 along with t
restroomin room 231 had this ventilation configuration.
addi tional fan that exhausted air directly outside was fol
a storage roomthat housed an ice machine next to the rest
(room 231).

Roons whose airfl ow was neasured on the south side of the
second fl oor, East Wng had total supply air delivery thrc
the fan coil units, ranging from210 cfmto 530 cfm Only
portion of this total supply air cones fromthe outside; t
remai nder is recirculated roomair drawn through the bottc
the fan coil unit. NI OSH investigators were able to neast
the outside air delivered to the fan coil units in three r
on the second floor through the use of the hospital's cher
pi cker truck. O her rooms on the second floor that had ot
air vents to the fan coil units were inaccessible to the t
because of |andscaping or building structures that were ir
way. The fl owhood was placed over the vent on the outside
the building and the air noving through the vent was neastL
The two patient roons had fresh air supplied at a rate of

115 cfm The nurses station (Room 237), however, had a fr
air supply of 40-50 cfm The reduced airflow nay be indic
of a danper in the fan coil unit that is partially closed.
of the fan coil units in Room 243 was found to be inoperak
during the survey.

Much of the MDR-TB ward |ocated on the third floor of the
Wng is ventilated by the ol der HVAC system Supply air i
ducted fromthe roof air handling unit to the individual r
on the south side of the wing through ductwork | ocated alc
the hallway wall. The air is delivered to the roomthrouc
m xi ng box near the ceiling which contains a cooling coi
connected to the chilled-water system Sonme air is exhaus
fromthe roonms through holes drilled into the sheet netal
behind the steam heaters along the outside wall. The air
pulled into the exhaust chase on the outside of the buildi
and then to the roof with the same exhaust fan that serves
second floor, south side roons. Exhaust fans have al so be
pl aced in the Solariumat the end of the MDR-TB ward whict
air down the hallway and fromthe building through the roc
exhaust or directly fromthe north side of the building at
third floor level. Five additional patient roons on the s
side of the East Wng in the drug-sensitive ward on the tF
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fl oor have this ventilation arrangenent. The remaining rc
near the Center Section have fan coil units on the south s
and ducted systens on the north side simlar to the HVAC
systens described for the second fl oor.

Ventilation paraneters in a total of 24 patient rooms, nur
stations, a doctor's office, and restroons were eval uated
during the survey period. These results are presented in
Tables 2-4. Not all of the ventilation parameters were
measured in all of the roons either because they were not
appl i cabl e, or because they could not be easily nmeasured v
the ventil ati on equi pnment available to the NIOSH i nvesti ge

Mechani cal draw ngs provided by A .G Holley Hospital's
mechani cal superintendent indicated that the average four-
patient room on the south side of the second floor, East \V
was 20.5 ft. x 17.5 ft. x 9.0 ft, resulting in a roomvolLl
3,228 cubic feet. A two-patient roomwas neasured at 10.C
x 17.5 ft. x 9.0 ft. or 1,575 cubic feet. The results of
ventilation neasurenents for second floor and third floor
patient roons in the hospital are presented in Table 2 anc
respectively. Measurenents of the ventil ation paraneters
non- pati ent roonms are shown in Table 4.

The nmedi an outside supply of fresh air nmeasured in the tw
patient roons was 100 cfm A supply airflow of 100 cfmi s
equi val ent to 6,000 cubic feet of air per hour. These fic
yield 3.8 ACH for a two-patient roomand 3.7 ACH for a fol
patient (two fan coil units) room all of which is outside
In the Nurses' Station, the median fresh air of 45 cfm
delivered through the fan coil unit results in 1.7 ACH for
room These cal cul ated air exchanges neet the eval uation
criteria for patient roons, but are |less than the recomrer
10 ACH for isolation rooms (Table 1).

The two-patient roons (Room 240 and 242) eval uated on the
side of the second floor have the ducted supply and exhaus
system whi ch uses the newer roof heat exchanger and air
handling unit on the second floor. Air supply flowate we
210 cfmin each room The exhaust airflow was nearly eque
the supply. The volume of these two roons was 990 cubic f
(10 ft. x 11 ft. x 9 ft.). The fresh air supplied to thes
rooms is equivalent to 12.7 ACH. These roons neet the
eval uation criteria for air exchange rates recomended for
i sol ati on roomns.

The ol der HVAC system supplies air to roons on the third f
East Wng. The three roons on the south side of the MDR-T
ward had supply air flowates ranging from 154 cfmto 132
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The range in air exchange rates for these three roons was
calculated to be from5.9 ACH (Room 308) to 2.4 ACH (Room
values that are | ess than those recomended for isolation
rooms, but sufficient for patient roons. The supply air t
hal lway fromthis same HVAC system was neasured at 482 cfr
Ot her rooms on the third floor served by the ol der HVAC sy
had air exchange rates ranging from 1.7 ACH in Room 318, ¢
four-patient room to 8.8 ACH in Room 311, a room housi ng
patients. Thus, Room 318 does not neet the requirenments f
patient room while Room 311 is sufficient for patients nc
needi ng isol ation.

Roons on the third floor nearer to the Center Section of t
hospital are ventilated with individual fan coil units anc
newer HVAC system The fan coil units were all set to the
fan setting and the access panels to the fan controls were
| ocked or the fan speed knobs removed. The rate of total
airflow delivered to these patient roonms ranged from 205 ¢
260 cfm O the two roons accessible with the hospital's
cherry-picker, the outside airflow into the roons was
negligible, indicating that the danpers on the fan coil ur
were closed. Inspection of the danper in one of the ident
rooms by the maintenance superintendent reveal ed that the
danper was indeed in the closed position. The ACHs for tt
rooms cannot be cal cul at ed because of the uncertainty of t
amount of fresh air being delivered to the fan coil unit.
However, the results calculated for roons on the second fl
shoul d be indicative of the nunbers that could be obtainec
patient roons on the third floor.

During the ventilation neasurenents, the danper on the m x
box in Room 311 was initially found to be closed, shuttinc
the delivery to air to the room The mai ntenance
superintendent opened the danmper to its full open positior
before the 230 cfm readi ng was obtained. |In Room 318, pat
conpl ai ned of the room being too cold. The 90 cfm neasure
may be the result of the danmper being partially closed to
alleviate the cold tenperature perceptions of the patients
Finally, patients in Room 331 had placed towels and cl ot hi
over the supply grille of the fan coil unit to block the f
of air, nost likely to alter the tenperature of the room
the roons that tenperature and relative hum dities were
measured during the survey, the median tenperature was fot
be 72°F and the nedian relative humdity was 65% These r
val ues are cool er than recomended gui delines for hospital
well as too hum d.®

The results of the snoke tube tests reveal ed that none of
patient roonms were under negative pressure (airflowinto t
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room). In all cases, the snoke plume would hover near the
opening with little or no direction to the novenent of the
snoke. \When snoke was rel eased near the double doors in t
hal | way separating the MDR-TB ward fromthe rest of the fl
it nmove rapidly fromthe drug-sensitive TB ward toward t he
TB ward, down the hallway toward the solariumat the end c
hall. The air fromthe MDR-TB ward is then exhausted out

the building through the two exhaust grilles in the sol ar

The adm ssions office on the first floor of the hospital v
under negative pressure as witnessed by the strong novener
snmoke fromthe hallway into the room An additional exhaus
had been placed on the outside wall of the room near the

ceiling, to boost the negative pressure characteristics.

Snoke rel eased at doors that separate the Departnment of
Corrections fromthe TB hospital never showed novenent tov
the prison area. This sane pattern was seen for other ter
in the east end of the hospital; snoke would al ways nove t
t he hospital and never into the non-hospital spaces.

Germ cidal UV Radi ati on

The use of germ cidal UV | anps was noted in four different
rooms of the hospital. The UV |lanps are present in the
adm ssions office on the first floor of the hospital, two
pul monary | aboratories on the third floor, and a physiciar
office also | ocated on the third floor. The UV | anps,
manuf act ured by Westinghouse, are 30 watt bul bs placed in
mounted fixtures that do not allow for direct view ng of t
bul b by people working in the room In all but one instar
the fixtures are | ocated above the roonmi s door, with the
directed towards the ceiling. There is one fixture in Roc
341, a pulnonary | aboratory, that is |ocated under a cabir
al ong the east wall at about chest level. It is standard
operating procedure at the hospital to turn the UV | anps ¢
only while the roomis unoccupied. A sign is supposed to
pl aced on the outside of the door whenever the UV | anps ar
The | anps are controlled with a switch on the wall next tc
door, with the exception of the pul nonary | aboratory |anp
the wall under the cabinet. This lanp is turned on or off
using a wall plug.

Personal Respiratory Protection

The hospital's policy on enployees' respiratory protectior
recently been changed to include the required use of dispc
dust and m st particulate respirators whenever one enters
MDR- TB ward. General conpliance with this regul ation was
observed during the survey period. The use of the dispose
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particul ate respirators was sporadic in other areas of the
hospital. There were instances observed by the NI OSH

i nvestigators where the respirators were worn incorrectly.
exanpl e, instances were noted where only one of the two st
was worn or the respirator was worn upsi de down.
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Enpl oyee Medi cal Monitoring

The TB hospital's witten surveillance protocol wll be used
outline for the medical record review evaluation, which follo
Sentences taken fromthe protocol wll appear in bold letteri

1.

Al'l new enpl oyees shall have a chest x-ray exam nation tak
within the |ast three nonths.

Initial review of records shows conpli ance.

Al'l new enpl oyees will have a PPD skin test unless they he
docunented significantly positive test.

Initial review of records reveal ed an absence of independe
docunment ati on for new enpl oyees who stated they had a prev
positive PPD skin test. This docunentation is inportant t
verify the time that the PPD skin test conversion took ple
prior to enploynment at A.G Holley Hospital and that it, i
fact, did occur.

If the reaction is less than 10 nm a second test will be
performed within at | east one week, but not nore than thre
weeks. (Initial enployee hire skin tests are referred to
PPD #1 and PPD #2 in the A .G Holley Hospital charting sys
and all reactions less than 10 nm are recorded only as
"negative.".)

The review of records reveal ed poor conpliance with this
procedural step. A lack of standardi zation regarding the
timng of the first two enployee PPD skin tests, and
differences in interpreting results, has led to several

di screpanci es:

' Most of the charts reviewed with a negative PPD #1 did
record the placenment of PPD #2 within 3 weeks of hire.

It could not be ascertained why some, but not all,

enpl oyees had received PPD #2 skin tests. Enployees w
internmediate (5-9 nm reactions on the PPD #1 may have
preferentially targeted for followup initial PPD test:¢

The written protocol does not state howto interpret tt

result if an enployee is negative on PPD #1 but positi\
PPD #2.

One enpl oyee with a negative PPD at the time of hir
had a positive followup PPD 12 days later. This wa:
reported as a work-rel ated PPD conversion. The
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enpl oyee health nurse informed ne that other enploy
with the same test results were designated "positivi
the time of hire.”

Anot her enpl oyee with a negative PPD #1 , and no PP
#2, at the time of hire had a positive PPD 6 nonths
| ater; this was also reported as a work-rel ated PPD
conver si on.

4. Al significant reactors will receive a chest x-ray examr
if not previously perforned.

Initial review of records shows conpliance.

5. All new enpl oyees, who provide direct patient care, having

reaction of less than 10 mm w Il have a repeat skin test
six-nonth intervals, and, annually for enployees with mn
exposure.

Initial review of records shows inconsistent conpliance w
this procedural step. The follow ng observations are base
an exam nation of the spiral bound skin test record book ¢
May 19-21, 1992. This book records, by departnment, the ne
of enpl oyees eligible for the skin testing program and tt
results of the skin test.

The nursing staff is scheduled for January and June testir
Fourteen of 24 nurses had not yet been skin tested in 199z

' Nursing 7-3:30 shift: No skin tests were perfornmed in

January, 1992. Five of 8 nurses were tested in
March, 1992. The other 3 nurses had not yet been teste

1992.

' Nursing 3-11:30 shift: Five of 9 nurses were tested ir
January, 1992. The other 4 nurses had not yet been tes
in 1992.

Nursing 11-7:30 shift: None of the 7 nurses had yet be
tested in 1992.

The engineering staff is reportedly on a yearly May testir
schedule. Fifteen of 19 engineers were tested in June or
July 1990; one refused testing. Seventeen of 19 engi neers
tested in February or March 1992. No tests are recorded f
1991, creating a 19 nonth tinme gap between testing tines.
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VI,

6. A history of Bacillus Calnette-Guerin (BCG does not precl
an initial screening test and a reaction of 10 mm or nore
shoul d be managed as a tubercul ous infection.

Conmpliance with this step could not be assessed fromthe
records reviewed.

7. Routine repeated chest x-rays are not recomended.
No routine repeat chest x-rays were noted | ater than 1985.

8. Enpl oyees who have conpl eted an adequate course of treatne
preventive treatment will be exenpt from further screeninc
unl ess synptomati c.

Conmpliance with this step could not be assessed fromthe
records reviewed. |In addition, the circunstance of an ent
who skin converts but is not eligible for a course of tree
is not addressed.

9. Al enployees, regardless of skin test reaction, should be
instructed to report pronmptly if they have a persistent cc
or other pul nonary synptons.

Conpliance with this step could not be assessed fromthe
records revi ewed.

The enpl oyee health nurse infornmed NI OSH i nvestigators the
her know edge, only one enployee with a previously positiv
had ever received a chest x-ray due to pul nonary synptons.
illness was unrel ated to TB.

10. An awar eness of coughi ng, persistent or excessive, by any
enpl oyee (especially Direct Patient Care Provider) should
reported to the Infection Control Comm ttee Chairperson ar
Heal t h Services and receive pronpt attention.

Conpliance with this step could not be assessed fromthe
records revi ewed.

CONCLUSI ONS

The patient roons on the second and third floors of the A.G Ho

Hospital were found to generally neet the ventilation requirenen
"patient roons," as specified by the AlA and ASHRAE criteria, in
where the outside air supply could be neasured. There were inst
however, where cl osed danpers on fan coil units or inadequate su
air volunes resulted in less than the required 2 ACH for patient
or the 25 cfm person requirenment of fresh air stipulated by ASHR
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VITT.

no instance were the "isolation room' requirenments nmet in patien
| ocations nmeasured during the evaluation. Included in the defic
are: (1) the use of recirculating roomfan coil units; (2) not m
the 6 ACH requirement with at |east two of the air changes being
outside air; and (3) no inward novenent of air (negative pressur
the hallway to the isolation room The air renoved from pati ent
did eventually reach the outside; however, it had to travel down
hal | ways on both the second and third floors before being exhaus
Thus, the potential exits for transm ssion of TB bacilli from
infectious patients to other patients and hospital personnel as
result of the airflow novenments in the hospital

The nedi an tenperature and relative hum dity measurenents nade d
the survey were | ess than opti num accordi ng to ASHRAE eval uati on
criteria. The tenperatures were cool er than the recomended 75°
nmore hum d than the 50% gui deline for RH.  Visual inspections of
i ndi vidual fan coil unit reveal ed that sonme sedi nent had accunul
the drain pans in spite of the packaged bactericides placed int
pans. The sedinment build up could possibly lead to the rel ease

bi oaerosols into patient areas. Finally, the patients' alterati
t he HVAC system (cardboard, towels, or clothing placed over air

grilles) will cause the ventilation systemto operate in a |ess

efficient, and possi bly inadequate, manner.

The TB surveillance protocol, with supplenmental clarification,
adequate infection nonitoring strategy for hospital personnel.
However, the failure to adhere to the protocol systematically ha
caused the programto be deficient.

RECOMVENDATI ONS

The follow ng recommendati ons are offered to mnim ze the potent
nosoconi al transm ssion of TB at A.G Holley TB Hospital

1. The CDC guidelines for approaches to TB control "...requires
early identification, isolation, and treatnment of persons w
active tuberculosis."! The hospital needs to redesign sone ¢
patient roons to neet all of the requirenents for acid-fast
bacilli (AFB) isolation roons as outlined by the CDC, ASHRAE
Al A.  Because of the residential nature of the hospital, not
patient roons nmust be AFB isol ation roons. However, while
patients are still considered to be infectious early in thei
chenot herapy, they should be isolated fromother TB patients
from hospital staff.

2. It appears that the patient roons on the north side of the s
floor nearly nmeet the requirenments for AFB isolation. Roons
and 242 have a ducted supply and exhaust air systemthat del
over 12 ACH of fresh air to the room There are no fan coil
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in the roons that recirculate roomair. A slight increase i
amount of air exhausted fromthe roons should put the roomu
negati ve pressure when the door to the roomis closed. Unde
current configuration of the hospital, only a few patient ro
are | ocated along the north side of the building. It m ght
beneficial for sone of the utility roonms and hospital staff
on this side to be converted to patient AFB isol ation roons
use the existing HVAC system w th slight nodifications.

Addi ti onal AFB isolation rooms m ght be |located on the south
of the hospital, where the newer HVAC systemwi th the fan co
units are in operation. In order to nmeet the requirenments f
sufficient fresh air, the bottom opening of the fan coil uni
be shut off so that only outside air enters the unit. All o
fan coil units were delivering at |least 210 cfm of supply a
made up of a m xture of roomair through the bottom of the u
and fresh air through the duct on the outside wall. [If al
supply were fresh air, the nunber of air changes per hour wo
exceed six, and there would also be no recircul ation of room
as stipulated in the ventilation requirenents for AFB isol at
rooms. Additional mechanical work would, however, be necess
t he exhaust systemthat renoves air fromthe roomto insure
t hese roons are kept under negative pressure with respect to
adj acent areas. The NIOSH investigators were unable to dire
measure air flow through the exhaust grilles because of thei
| ocati on behind the pipes of the fan coil units. Snoke test
showed that the capture of snmoke into the exhaust system was
vari able. Sometimes good capture was observed with the snok
while at other times, it seened as though the air flow rever
direction. The direction of airflow at the door of the pati
rooms confirnmed that not enough air was being exhausted from
roomto put it under negative pressure. Perhaps additional
exhaust fans on the side of the building that serve fewer ro
than the current exhaust system would allow for greater room
exhaust potential.

Air-to-air rotary wheel heat exchangers are susceptible to 1
10% cr oss-| eakage according to ASHRAE. ®* Cross-I|eakage, cros
contam nation, or nmixing of air between the supply and exhau
airstreans occur in all rotation energy exchangers through t
mechani sms; carryover and | eakage. Carryover occurs as air
entrained within the volume of the rotation nediumand is ca
into the other airstream Leakage occurs because the differ
static pressure across the two airstreans drives air fromth
hi gher to the lower static pressure region. It can be a
significant problem when exhaust air potentially contains to
i nfectious agents, as is the case at A. G Holley State Hosp
Met hods for the control of cross-|leakage to a | evel bel ow 0.
described in the 1992 ASHRAE handbook, HVAC Systens and
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Equi pmrent . 1® Al so, the possibility of increasing the efficie
of the filtration system on the nmechanical air handling unit
second and third floors from85%to 99.97% (HEPA) efficient
be investigated by a qualified HVAC contractor.

Al'l of the outside air danmpers on the fan coil units need to
checked by the hospital's mechanical engineering staff to m
sure that they are in the maxi num open position. Measurenen
airflow through the vents on the outside of the building on
of the fan coil units revealed that air was not flow ng into
bui l ding. A subsequent visual inspection of one of these un
hospital staff confirmed that the danper was cl osed.

The exhaust ventilation for roons on the south side of the
hospital for the third floor is not sufficient to pull air o
the patient roons. Currently, holes drilled in the steam he
on the wall are the only way that air is exhausted to the ou
Snoke tests in these patient roonms showed very poor capture
snoke near the heaters. Additional mechanical ventilation w
needed in the roons in order to achieve isolation characteri
The current configuration of patient housing at A .G Holley
the MDR-TB patients and drug-sensitive TB patients who are
begi nning their chenotherapy |ocated in roonms in this area o
hospital. These roonms are the nost |ikely candi dates for AF
i sol ati on.

Vi sual inspection of several of the fan coil units reveal ed
condensate drain pans that were contam nated with rust scale
possi ble nmold growth. The hospital's maintenance staff curr
uses a packaged biocide that they place in the pan. The eff
kill range of the packaged bi oci de does not appear to cover
entire area of the drain pan. A preventive cleaning schedul
with renmoval of the pan and cl eaning with an EPA-approved

di sinfectant, which is nore rigorous than current practices
mai ntain cleaner fan coil units with a reduced potential for
bi oaerosol contan nation of patient roons.

Work practices at A.G Holley Hospital linmt occupational ex
to the germcidal UV |lights by specifying that the | anps are
turned on only when the rooms are vacant and there is a sign
pl aced on the door noting that UV |light is present in the ro
This practice does not assure that a patient or hospital enp
cannot be exposed to high levels of UV radiation by inadvert
entering a roomwhen the | anps are energized. A |ockout sys
that automatically turns off the electrical supply to the UV
when doors are opened needs to be installed in roons where
germ cidal UV radiation continues to be used.
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If respirators are supplied to enployees for use around pati
with TB, the adm nistration staff of A .G Holley TB Hospital
should institute a respirator protection policy that, at a
m nimum neets the requirenents set forth by the Occupati ona
Safety and Health Adm nistration in 29 CFR 1910. 134, "Respir
protection."20 The mninmumrequirenents include a witten

st andard operating procedure for the selection and use of
respirators; training and instructions on respirator usage;
cl eaning, repair, and housing of respirators; the continued
surveillance of work area conditions for worker exposure and
stress, and for the evaluation of the effectiveness of the
respirator progranm and the nedical evaluation of enployees
determ ne that they are physically able to wear the respirat
sel ected for use.

The recent NI OSH draft guidelines for respiratory protection
lists, in Table 3, hospital procedures having a high, mediumr
i ndeterm nant potential of aerosolization of droplet nuclei.
A.G Holley Hospital nay neet the criteria for potential of
aerosolization in the followi ng circunmstances. Any cough-in
procedure or sputum induction procedure is classified in the
gui delines as a high potential procedure where positive-pres
air-line, halfmsk respirators are the mnimally acceptable
personal respiratory protection. |Intensive care units, wth
routi ne procedures and AFB isolation roons are classified as
medi um potenti al areas where powered, air-purifying respirat
(PAPR) with a hal fmask and HEPA filters are the mnimlly
acceptabl e personal respiratory protection. For both |evels
potential for aerosolization, an effective respiratory prote
program shoul d be inplenented along with the issuance of the
appropriate respirator. 16

The written PPD skin testing protocol is essentially adequat
actual adherence to the protocol is inconsistent. Additiona
written clarification, as well as educational efforts direct
t owar ds enpl oyees and those persons adm nistering the skin t
program should i nprove conpliance with the protocol.

Double initial PPD screening for new enployees is an appropr
measure for workers subject to repeated periodic tuberculin
testing.?+2223 Because the i munol ogic response to PPD can w
over tinme, sone persons previously infected with mycobacteri
have a negative result with a single PPD skin test. The sti
of the first test, however, may boost the subsequent respons
that it is considered a positive reaction.? |Individuals who
not been infected with nycobacteria will not respond positiv
even to the second dose of PPD. A booster effect nmay occur
atypi cal nycobacterial infection, renmote M tuberculosis
infection, as well as previous vaccination with BCG 2252 Q
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study at the San Francisco General Hospital reveal ed an over
booster effect of 5.4% anong 3800 enpl oyees. Higher rates w
reported for Vietnamese (44.49%, Filipino (24.9%, persons >
years of age (11.2%.26

The booster effect is best elicited by placing the second PP
test one week following the first; less than a one week wai't
period is less efficacious.? The booster effect may persi st
a year or, perhaps, longer.? Onission of the second initial
i ntroduces uncertainty in determ ning the cause of a positiv
result at a |ater date; the positive result may reflect a ne
M tuberculosis infection or may be due to the booster effec
positive response on the second PPD done at the tinme of hire
however is clearly due to previous infection.

Periodic, repeat, skin testing at intervals of 6 or 12 nonth
dependent on the | evel of exposure (direct patient care of

infectious TB patients), is appropriate. The review of reco
reveal ed erratic conpliance with the schedul e of repeat skin
testing. |Inproved conpliance is strongly encouraged.

Enmpl oyees who have converted to a positive skin test are

appropriately elimnated fromthe on-going skin test prograrm
this is not specifically delineated in the witten protocol.

For enpl oyees who have converted are referred for follow up
record mai ntained on-site should contain sufficient informt
document adequate followup care. |If followup care and/or
chenmoprophyl axis is not obtained, the reasons why it was not
shoul d be ascertai ned and recorded, and alternative arranger
shoul d be made, if needed.

PPD skin tests should be offered to term nating enpl oyees cl
the time of their term nation. However, even a PPD skin tes
which is placed and read during the final week of enploynment
not reflect the |l ast several weeks of exposure to M tubercu
This is due to a tinme delay between infection and sensitizat
foll ow ng exposure to M tuberculosis there is a conpl ex

i mmunol ogi ¢ response resulting in the sensitization of circu
| ynphocytes. Only after these |ynphocytes are appropriately
sensitized will the PPD skin reaction becone positive. This
sensitization process takes several weeks.?* Enployees who a
term nating enploynment should be inforned of this fact. A's
test obtained three nonths follow ng term nation shoul d adeq
reflect and possible infection with M tuberculosis fromthe
previ ous enpl oynment.

Enpl oyee tubercul osis screening progranms nmay serve as survei
instruments to provide a neans of detecting trends in
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occupationally acquired infection. |If a trend is detected,
can be taken to find the failure in the infection control pr
and prevent infection anong coworkers. Two essential requir
of any surveillance activity are adherence to an appropriate
protocol and scrupul ous mai ntenance of records. The protoco
(di scussed above) should define the popul ation to be surveye
define how infection is ascertai ned, and detern ne how indiv
will be followed. Records should be nmaintained in a manner
al l ows both preservation of, and easy access (by appropriate
medi cal and public health personnel) to, the information.
Surveillance activities are on-going by nature, and surveill
systens should all ow an on-goi ng revi ew of dat a.

| nformati on which should be readily accessibl e includes:
determ nation of which groups of enployees are eligible for
skin testing program and why others are not eligible. 1t sh
be possible, with relative ease, to produce a "snap-shot" su
for a given group of individuals: total nunber of persons, n
of persons being tested, nunmber of persons ineligible for te
and nunber of skin test conversions during a particular tinme
frame. Information on both current and recent enployees sho
accessible. A nore conplex, but useful, system would take i
account the length of tinme an individual had worked in a giv
| ocation. It is inportant to identify the rate of conversio
wel | as the actual number of conversions. Information on th
total enpl oyee popul ation, or sub-populations, is needed to
determ ne rates of PPD skin conversion

The current record-keeping system has several inadequacies.
use of file folders containing enployee health information o
| oose 3" x 5" and 5" x 8" index cards has great potential fo
i nadvertent |loss. Additionally, as a space savi ng neasure,
previ ous enpl oyee health nurse took apart several records of
former enpl oyees, grouping the 3" x 5" and 5" x 8" cards
separately. The location of those records was unknown to th
current enpl oyee health nurse, and not all records could be
during the course of this investigation.

The current system does not allow quick assessnent of the to
enpl oyee popul ation to determ ne who is, and who is not, bei
tested, and if not, why not. Conputers can certainly facil
surveill ance systems, but it is also possible to function
adequately w thout such capability.

Personnel time needs to be dedicated in order to acconplish
recommendati ons (10-13) above. The current enployee health
is reassigned to assist with patient care frequently. If it
not possible to assign a nurse full time to the enpl oyee hea
service, alternative staffing arrangenments shoul d be discuss
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Sone of the work descri bed above may be perforned by appropr
trained clerical personnel. For exanple, sone of the record
keepi ng and periodic report generation nmay be perfornmed by a
i ndividual with appropriate admnistrative and educational s
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Table 1
Ventil ati on Evaluation Criterial?

HETA 92-215 _
A.G Holley State Hospital
Lant ana, Fl ori da

May 20-21, 1992

Air Minimum Recirc-

movement air changes Minimum ulated by All air

relationship per hour total air means of exhausted
Area to adjacent outside air changes per room directly to
Designation area hour units® outside
Operating room Out 3 15 No
Delivery room Out 3 15 No
Newborn nursery 1 6 No
Recovery room 2 6 No
Intensive care 2 6 No
Isolation room In 6 No Yes
Isolation anteroom

Out - 10 No Yes

Patient room - - 2
Examination room - - 6
ER trauma room Out 3 15 No
Autopsy room In - 12 No Yes

on gui delines adapted fromthe American Institut
nes for Construction and Equi pnment of Hospital a

1 Sel ected vent }i
[
es (reference #4).

ila
Architects Guide
Medical Faciliti

2 This table covers ventilation for confort, as well as for asepsis
odor control in areas of acute care hospitals that directly affect
patient care. Areas where specific standards are not given shal
ventilated in accordance with ASHRAE Standard 62-1989, "Ventilatic
for Acceptable Indoor Air Quality Including Requirenments for Qutsi
Air."

3 Because of cleaning difficulty and potential for buildup of
contam nation, recirculating roomunits shall not be used in areas
mar ked "No." Isolation and intensive care unit roons nmay be
ventilated by reheat induction units in which the primary air supp
froma central system passes through the reheat unit.



TABLE 2

Ventil ati on and Environnent al

Results in

Second Fl oor Patient Roons
HETA 92-215
A.G Holley State Tubercul osis Hospital
Lant ana, Florida
May 20-21, 1992
ROOM
TEMPERATUR ROOM ROOM OUTSI DE
LOCATI O E RELATI VE FAN SUPPLY  EXHAUST SUPPLY
N FAHRENHE! T HUM DI TY SPEED

Room 229
- 73° 59% Low 210 cfm ---
east
unit

east Hi gh 450 cfm
unit

west Low 265 cfm
uni t

west Hi gh 425 cfm
uni t
Room 230
- 69° 66% Low 270 cfm 115 cfm
east
unit

east Hi gh 510 cfm 115 cfm

unit




west
unit

west
unit

Low

Hi gh

280 cfm

500 cfm

90 cfm

100 cfm




TABLE 2 (Conti nued)

Ventil ati on and Environnent al

Results in

Second Fl oor Patient Roons
HETA 92-215
A.G Holley State Tubercul osis Hospital
Lant ana, Florida
May 20-21, 1992
ROOM
TEMPERATUR ROOM ROOM ROOM OUTSI DE
LOCATI O E RELATI VE FAN SUPPLY  EXHAUST SUPPLY
N FAHRENHE! T HUM DI TY SPEED
Room 232
- 73° 58% Low 240 cfm --- 100 cfm
east
unit
east Hi gh 415 cfm 110 cfm
unit
west Low 250 cfm 100 cfm
uni t
west Hi gh 510 cfm 100 cfm
uni t
Room 243 Uni t
- 72° 66% Br oken
east
unit
west Low 330 cfm --- ---

unit




west Hi gh 530 cfm
uni t

Room 240 N A 210 ¢cfm -210 cfm N A

Room 242 N A 210 ¢cfm -200 cfm N A




Ventil ati on and Environnent al

TABLE 3

Results in

Third Fl oor Patient Roons
HETA 92-215
A.G Holley State Tubercul osis Hospital
Lant ana, Florida
May 20-21, 1992
ROOM
TEMPERATUR ROOM ROOM ROOM OUTSI DE
LOCATI ON E RELATI VE FAN SUPPLY  EXHAUST SUPPLY
FAHRENHE! T HUM DI TY SPEED
MDR- TB
War d
N A 132 cfm (1) N A

Room 301

Room 304 N A 133 cfm (1) N A
Room 308 N A 154 cfm (1) N A
Hal | way N A 482 cfm N A N A
Room 309 N A 120 cfm (1) N A
Room 311 N A 230 cfm (1) N A
Room 318 N A 90 cfm (1) N A
Room 321 N A 230 cfm (1) N A
Room 324 N A 260 cfm (1) N A




TABLE 3 (Conti nued)

Ventil ati on and Environnent al

Results in

Third Fl oor Patient Roons
HETA 92-215
A.G Holley State Tubercul osis Hospital
Lant ana, Florida
May 20-21, 1992
ROOM
TEMPERATUR ROOM ROOM ROOM QUTSI DE
LOCATI ON E RELATI VE FAN SUPPLY  EXHAUST  SUPPLY
FAHRENHEI T HUM DI TY SPEED
Room 329 73° 66% Low (2) 255 cfm ---
Room 331 72° 62% Low (2) 220 cfm ---
Room 332 Low -60 cfm
Hi gh -50 cfm
Room 335 72° 64% Low (2) 205 cfm -50 cfm
Room 337 72° 65% Low (2) 215 cfm ---
Room 338 72° 68% Low (2) 210 cfm ---
Room 340
- 72° 70% Low (2) 220 cfm ---
east
uni t
west Low (2) 260 cfm ---
uni t
N A - NOT ApplIcabl e

(1) -

Exhaust

ports drilled through wall

heaters to outside chase.




(2) - Fan control knobs broken or renoved; fan control cover | ocked.



Ventil ati on and Environnent al

TABLE

4

Results in

Non- Pati ent Roons
HETA 92- 215
A.G Holley State Tubercul osis Hospital
Lantana, Florida
May 20-21, 1992
ROOM
TEMPERATUR ROOM ROOM ROOM OUTSI DE
LOCATI ON E RELATI VE FAN SUPPLY  EXHAUST  SUPPLY
FAHRENHEI T  HUM DI TY SPEED
Room 231 -
Rest Room 407 cfm
(over
--- --- N A door) --- N A
403 cfm
(east
end)
Room 237 -
Low 280 cfm 40 cfm
Nur ses' 73° 61% ---
Station Hi gh 530 cfm 50 cfm
Room 312 -
Doctor's --- --- N A 200 cfm (1) N A
O fice
N A - Not Applicable
(1) - Exhaust ports drilled through wall heaters to outside chase.
(2) - Fan control knobs broken or renoved; fan control cover | ocked.







