




The following barriers to more effective use of ventilation, fi lters, and UVGI were encoun-
tered: 

• Limited knowledge about TB and how TB is spread 

• Limited knowledge of the role of ventilation, fi lters, and UVGI in reducing TB trans-
mission risk 

• High staff turnover rate and overworked staff 

• Limited maintenance staff and budgets 

• Dilapidated buildings and mechanical ventilation systems 

• Limited funds to improve TB control through use of ventilation, fi lters, and UVGI 

Following each consultation, the facility received a report recommending ways of reduc-
ing the likelihood that TB would spread in the shelter. Recommendations varied from im-
mediate no-cost steps, such as opening windows and doors, to suggested modifi cations 
of the shelter’s ventilation equipment. 

Why TB is a Problem in Homeless 
Shelters 
TB is likely to spread in shelters. If a shelter client has infectious TB, it can place shelter 
staff and clients at risk. Shelters are especially vulnerable because: 

• The shelter environment often increases the chances that if a person with TB is 
present, TB will be spread.

• Homeless people are more likely to have TB than others in the general population. 

In 2005, 6.1% of reported TB cases in the United States were people who were homeless 
at some time during the year before their TB was diagnosed. 

The homeless are more likely than the general population to have TB because risk factors 
for TB, including the following, are more common: 

• Contact with other homeless people who have TB 

• Poor nutrition 

• Poor access to health care 

• Poor adherence to follow-up visits and prescribed treatment for TB infection 

• Substance abuse, especially injection drug use and alcohol 

• Limited access to HIV education and prevention measures, increasing the risk of 
HIV infection among the homeless.

TB disease develops more quickly among people who are infected with both TB and HIV. 
Because homeless persons are at higher risk for HIV infection than the general popula-
tion, TB can also develop among the homeless more quickly and spread to others before 
it is even suspected. 

For homeless people, food, shelter, and personal safety are often higher priorities than TB 
and HIV prevention. 
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In addition to increased TB among the homeless, characteristics of shelter environments 
often increase the chances that TB will spread. For example: 

• Building ventilation is often inadequate 

• Clients are crowded into close quarters, typically for 8 to 12 hours per night 

Other factors contribute to the high likelihood that TB will spread in shelters. Among 
these, the most important is that many shelters do not screen clients for TB symptoms. 
Without this screening, a client with symptoms of TB will not be: 

• Referred for medical care and treatment 

• Separated from other clients or asked to use a face mask to lessen the chance that 
TB, if present, will spread 

Reducing the Risk of Spreading TB in 
Homeless Shelters
Although the likelihood of spreading TB in shelters is high, shelter operators and others 
can take steps to signifi cantly reduce this risk. There are three main ways in which shelters 
can reduce the chances that TB will spread: 

• Administrative and work practice control measures 

• Ventilation, fi lters, and UVGI 

• Staff use of respiratory protection 

In general, administrative and work practice control measures have the greatest impact on 
preventing TB transmission, followed by the use of ventilation, fi ltration, and UVGI. Use of 
respirators by shelter staff may be important in certain situations, such as when transport-
ing a client suspected of having TB of the lungs or larynx, or entering a room in which such 
a client has been placed temporarily to separate him or her from other clients and staff. 

Administrative and Work Practice Control 
Measures
Homeless shelter management and staff should employ the following control measures:

• Identify clients who have a cough and one or more other symptoms of TB disease 
of the lungs or larynx (see “When TB Is Infectious” on page 8)

• Promptly refer clients with one or more symptoms of TB disease for medical care

• Promptly report clients with suspected or confi rmed TB disease to the public health 
department (a guest log and bed map should be maintained, these are essential if 
the health department conducts a contact investigation to follow-up a TB outbreak 
in a shelter)

• Separate clients with symptoms of TB from other clients and staff by placing them 
in rooms by themselves until they can be medically evaluated. (Medical evaluation 
should take place as soon as possible, though is sometimes not possible until the 
following day. Clients may also be instructed to use masks over the nose and mouth 
to trap droplet nuclei and be monitored to ensure that they are wearing them)

• Make tissues readily available to clients, instructing them to cover their nose and 
mouth with tissues when coughing and sneezing, and reinforcing this behavior with 
signs and verbal reminders



• Perform TB screening of shelter staff and clients, such as TB symptom screening, 
tuberculin skin testing or IGRA, chest x-ray, and medical follow-up, if indicated (See 
a sample screening questionnaire in Appendix D on page 146) 

• Assign a health ‘point person’ for your agency to coordinate TB and other health-
related activities. This person can order and display educational brochures and 
posters throughout your agency, provide instructional videos on TB, conduct or 
schedule client health groups, attend TB and other health workshops in the com-
munity, share health resources, serve as a health resource to other staff and resi-
dents , and contact the health department, when appropriate

• Require documentation of TB screening for new volunteers and employees

• Assist the local public health department in treating shelter clients for TB infection 
and disease (e.g., provide transportation assistance and follow-up for health-care 
appointments and provide incentives for clients to complete their full treatment, help 
clients cooperate with DOT provided by the public health department to ensure TB 
treatment is taken as ordered)

• Educate staff and clients about TB (sample curriculum and training materials are 
available from www.hhcla.org ) 

• Place each bed as far from neighboring beds as possible, with head-to-foot, instead 
of head-to-head, arrangement of beds

Note: Shelters should not house clients who are being evaluated for, or known to have, 

TB disease of the lungs or larynx until the conditions listed in “When TB Is Infectious” 

(page 8) have been met. Consult with your local public health department for assistance 

with alternative housing.

Using Ventilation, Filters, and UVGI
These measures will reduce the chances that others will inhale air containing M. tubercu-

losis. 

• Ventilation can reduce the spread of TB through dilution and removal. Ventilation is 
either natural (employing windows, doors, skylights, and/or fans) or mechanical (air 
conditioning, heating, and other forced air systems). To read how ventilation can 
help prevent TB from spreading, see “Using Ventilation to Reduce the Risk of 
Spreading TB” on page 15

• Filters clean air by removing particles from air that is passed through them. Many 
different levels of fi lters are available and ventilation systems may have only one fi lter 
or have two or more. Using a suitable fi lter with your central ventilation system helps 
reduce further the risk of spreading TB. For more on fi ltration, see page 27

• UVGI uses a type of radiation that has been shown to kill or inactivate M. tubercu-
losis in the air. It is used in TB control either as in-duct UVGI (using UVGI lamps 
inside an air duct or air cleaner) or as upper-air UVGI (mounting UVGI lamps in the 
upper part of a room). To read how UVGI can help prevent TB from spreading and 
potential hazards of UVGI, see “Using UVGI to Reduce the Risk of Spreading TB” on 
page 37
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Your shelter’s current system should be evaluated for effectiveness and modifi cations 
should be made, if needed. Read the following information to help you determine any 
changes that may work in your situation:

Natural Ventilation

If rooms in your building are not served by a central ventilation system, read “Natural Ven-
tilation and Fans” on page 16 to learn how to check and improve natural ventilation, how to 
use exhaust and freestanding fans more effectively, and to learn about the advantages and 
disadvantages of natural ventilation and fans as compared to other types of ventilation.

Methods that help improve natural ventilation in the shelter include:

• Providing fresh outside air to all occupied rooms in homeless shelters

• Keeping doors, windows, and skylights open as often as possible and check that 
they are easy to open

• Adding fans to increase air mixing and directional airfl ow. Place them so air move-
ment can be felt in all occupied parts of the room, and keep them running as much 
as possible

• Providing extra blankets to clients who complain of drafts so that ventilation can be 
used when the space is occupied

• Increasing ventilation at times when the space is unoccupied if ventilation and fans 
cannot be used when the space is occupied because they are too noisy or cause 
unacceptable drafts. Many shelters are closed during part of the day, for example. 
This provides an opportunity to open windows and doors while running fans at high 
speed to “air out” dormitories. 

Natural ventilation can be unpredictable and may not be practical in cold climates. If this 
is the case, consider adding a central ventilation system. 

To see how one homeless shelter director improved the natural ventilation in her building, 
see “Case Study: Natural Ventilation and Fans” on page 22. 

Central Ventilation

If rooms in your building have an existing central ventilation system, read “Central Ventila-
tion” on page 24 to learn about the various parts of your central ventilation system, how 
they help control the spread of TB, what to check and how to make improvements, and 
the advantages and disadvantages of central ventilation.

If you are considering the design of a central ventilation system for a new or an existing 
building, read “Recommendations for the Design of New Central Ventilation Systems” on 
page 34. 

Methods that help improve existing central ventilation systems in the shelter include:

• Using pleated fi lters 

• Providing outside air intakes 

• Setting outside air intakes to the fully open position 

• Using thermostats that allow continuous fan operation

• Running ventilation systems continuously whenever the building is occupied 

• Providing a pressure gauge for ventilation units that have more than one fi lter 

• Providing natural ventilation to occupied rooms not served by ventilation systems 



and to all occupied spaces at times when ventilation systems are broken or other-
wise not operating 

• Considering the use of in-duct UVGI as a supplement to fi ltration and outside air 
dilution.

In addition to the above methods, perform regular checks of each ventilation unit and the 
rooms that it serves and perform routine upkeep. See “Checking a Ventilation System” on 
page 32 for a description of the checks to perform, and see “Summary of Ventilation Units 
Worksheet” on page 152 for a sample checklist that you can use. To learn about central 
ventilation upkeep, see “Routine Upkeep of Existing Ventilation Systems” on page 33.

To see how one homeless shelter director used these ideas and made immediate low-
cost improvements to ventilation in his shelter, read “Case Study: Central Ventilation” on 
page 36. 

Air Filters

There are three types of fi lters that are used in central ventilation systems:

• High-effi ciency particulate air (HEPA) fi lter

• Pleated ASHRAE 25% effi cient fi lter (MERV 7 or 8)

• Lint fi lter

See the graph in Figure 3 on page 27 for a comparison of fi lter effi ciency.

A pleated fi lter is the most suitable type of fi lter for many recirculating air systems, such as 
those in homeless shelters. Pleated fi lters are readily available from hardware stores in 
sizes that fi t most ventilation systems. They are slightly more expensive than lint fi lters and 
cause more of an obstruction, which will reduce airfl ow slightly. To read more about fi lters, 
see “Components: Air Filters” on page 26.

HEPA fi lter units allow you to improve the air quality in a room almost immediately. These 
units are especially useful in homeless shelters that may have inadequate or no ventilation 
and limited funds for upgrades. 

The following describes ways to use HEPA fi lter units in your shelter:

• Provide portable HEPA fi lter units for all unventilated rooms frequented by clients 
unless the rooms have an operable window or door that is usually kept open 

• Place small units off the fl oor and next to staff so that the purifi ed air they generate 
is delivered close to the faces of the people that they are used to protect. An ideal 
location is on a desk or on a fi le cabinet adjacent to a staff member. Consider the 
HEPA fi lter unit primarily as a source of clean air and secondly as a removal device 
for contaminated air 

• Place units evenly throughout crowded rooms so that air movement can be felt in all 
parts of the room 

• Operate HEPA fi lter units continuously while rooms are occupied by clients and for 
approximately 1 hour after they leave 

To keep HEPA fi lter units operating effi ciently, designate a staff person to be the in-house 
monitor of the units and to perform routine maintenance. This person should know the 
basic principles of HEPA fi lter unit operation and should create a written schedule for 
changing the fi lters. To read more about HEPA fi lter units, how to select suitable units, and 
their routine upkeep, see “HEPA Filter Units” on page 42.
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UVGI

Only an experienced professional, such as a UVGI lamp manufacturer should design and 
install UVGI in your shelter. This type of installation (and the maintenance of such an instal-
lation) requires expertise and equipment that may be diffi cult and expensive to acquire.

In-duct UVGI is a useful option for a recirculating air system that serves areas at high risk 
for TB transmission and areas without risk. The UVGI lamps are installed inside an air 
duct. This type of UVGI is usually less expensive to operate than a 100% outside air sys-
tem. To read more about this type of UVGI and advantages and disadvantages of in-duct 
UVGI, see “Components: In-Duct UVGI” on page 29.

Upper-air UVGI is a specialized technology that is particularly appropriate for homeless 
shelters but can only be used in certain rooms. UVGI lamps are mounted high on walls or 
hung from the ceiling (at a height of 7 feet), resulting in irradiating and disinfecting the up-
per-room air. UVGI lamps should not be installed in rooms with ceilings less than 8 feet tall 
to avoid having people look into the lamps or bump into them. In addition, bunk beds 
should not be used in rooms that have an upper-room UVGI installation.

When using upper-air UVGI, it is essential that the lamps and radiation levels be checked 
on a regular basis.

• Have an expert use a radiometer to check the radiation levels in parts of the room 
where people are likely to be exposed. Radiation levels should be below the NIOSH 
REL

• If radiation levels are too high in any location, turn off the lamp or lamps causing the 
high radiation levels. It may be necessary to add non-refl ective paint to the ceiling 
and/or wall, and/or to relocate or replace the fi xtures to correct the problem

• Check that lamps are not burned out or broken. If lamps are working, they emit a 
visible violet blue glow that can be seen from below

• Turn off lamps and check that lamps and fi xtures are free of dust and lint

• Check that the radiation level at each fi xture meets the lamp manufacturer’s recom-
mendation. Protective clothing or special equipment may be required to take these 
readings without overexposing the skin or eyes to the radiation. Replace the bulbs if 
the radiation levels are below the manufacturer’s recommended minimum levels

To read more about upper-air UVGI, how to determine whether a room is suitable, about 
installation planning, routine upkeep, and the advantages and disadvantages of upper-air 
UVGI, see “Upper-Air UVGI” on page 38.

Staff Use of Respiratory Protection
A respirator is a CDC/NIOSH approved “mask” that fi ts over the nose and mouth of the 
user. In TB control, a respirator is designed to prevent the user from inhaling droplet nuclei 
containing M. tuberculosis. 

The OSHA has specifi c requirements for staff use of respirators. Contact OSHA for addi-
tional information. http://www.osha.gov 
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Appendices
This section contains a set of worksheets, forms, and signs that are referenced throughout the manual. Use 

these items to assist in the assessment of risk; track training, triage criteria and other data; and calculate 

conversion rates and room clearance times. In addition, the appendices contain a description of air change, 
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A. How to Calculate Conversion Rates
Do not count any baseline TST or IGRA results on new hires in either the numerator or de-
nominator. TB transmission at your facility would only be accurately refl ected in TST or IGRA 
results after the baseline. 

Only persons who had a negative TST or IGRA result at your facility in the prior year, and have 
a positive TST or IGRA result this year should be counted in your numerator. 

Only persons who had a negative TST or IGRA result at your facility in the prior year should be 
counted in your denominator. 

To help you judge the risk of TB transmission in your setting compared with the en-
tire facility, you should perform the following two calculations: 

1. For each year, note the total number of persons with newly positive TST or IGRA results 
in your facility (excluding staff in your setting, ex. ED, clinic, etc.). Divide by the number of 
facility employees (excluding staff in your setting) who received a TST with documented 
results or who completed an IGRA test. 

For example, if seven employees had a positive TST result and you tested a total of 350 
employees (in areas other than in your setting), the calculation would be 7/350, or .02, or 
2% conversion rate. 

2. For each year, note the number of employees in your setting with newly positive TST or 
IGRA results. Divide by the total number of employees in your setting who received a TST 
with documented results or who completed an IGRA test.

For example, if 50 employees were tested and two employees had a positive TST result, the 
calculation would be 2/50, or .04, or 4% conversion rate.

These above examples tell you that the conversion rate is higher for employees in your setting 
than for employees who work elsewhere in your facility. You should compare the conversion 
rate of the staff in your setting and the rest of the facility from one year to the next to identify 
any changing trends.

Please see the sample worksheet on the next page which uses the Emergency Department 
as an example.

Note: Since there is no national, standardized, comparable database against which to evaluate 
the data for your facility, you must establish your own facility criteria for periodic comparison. 

Annual Conversion Rate  =                                                                                 x 100

Total number of persons (except new hires) with newly positive 
TST or IGRA results obtained/year

Total number of persons (except new hires) who had TSTs applied and 
read/year or IGRAs completed/year
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SAMPLE CONVERSION RATE CALCULATION WORKSHEET FOR EDs

ALL INFORMATION ON THIS WORKSHEET IS FOR THE YEAR: ___________________

1. Facility Conversion Rate for Staff Not in ED  

 a.  Total number of persons (excluding ED staff and new hires) a.  ________
with newly positive TST or IGRA results obtained/year:

 b.  Total number of persons (excluding ED staff and new hires) who b.  ________
had TSTs applied and read/year or who had IGRA tests 
completed/year:

 c. A ÷ B = c.  ________

 d. C x 100 = d.  ______ %

2. ED Conversion Rate  

 a.  Total number of persons in the ED (excluding new hires)  a.  ________
with newly positive TST or IGRA results obtained/year:

 b.  Total number of persons in the ED (excluding new hires)  b.  ________
who had TSTs applied and read/year or who had IGRA 
tests completed/year:

 c. A ÷ B = c.  ________

 d. C x 100 = d.  ______ %

The overall conversion rate for staff not working in the ED is  _________%. (1d)

The overall conversion rate for ED staff is  _________%. (2d)
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B. ED TB Triage Evaluation Worksheet 
Evaluation is not only a good way to ascertain that your efforts at establishing appropriate 
triage and fast-tracking procedures have been well implemented, but should also be con-
sidered as a good way to begin looking at the practices which are currently being used. 
This can give you an ED-specifi c baseline to use as a later comparison. 

The easiest and most comprehensive evaluation method we have found is a retrospective 
review of patient charts. We recommend that you select a random sample of the medical 
records of patients with confi rmed TB who were admitted to your hospital through the ED 
within the past year. You can quickly develop a sense of what is happening in your ED by 
using the ED TB Triage Evaluation Worksheet, found on the following page. 

Using the ED TB Triage Evaluation Worksheet 
SECTION 1 asks for general information about the patient with confi rmed TB whose 
chart is being reviewed. 

• Medical record number: This is a more private identifi er than patient name 

• Patient race/gender/age: This is optional information, but may allow you to com-
pare your confi rmed TB cases with your county’s confi rmed TB cases 

• Discharge diagnosis in the ED: This may give you a quick idea of whether TB 
was a suspected diagnosis after being seen in the ED 

SECTION 2 asks for documentation of the time of four specifi c events: 

• Time of entry: When did the patient arrive in the ED? 

• Time of triage check-in: What time was the patient seen by the triage nurse? How 
long was the interval between arrival and triage? 

• Time of ED admission: When was the patient placed in an emergency bed? How 
long was the interval between arrival and admission? 

• Time isolation was initiated: When was the patient placed in isolation/segrega-
tion? How long was the interval between arrival and isolation/segregation? 

While all of these times should be documented in the ED record, it often is not done. 
Sometimes the ED records have no spaces that ask for this information, sometimes the 
spaces are there but are left blank. 

The information in Section 2 gives you an idea of the effectiveness of early identifi cation 
efforts. 

SECTION 3 asks about documentation of risk factors associated with TB disease. It asks 
if each risk factor is documented positively, negatively, or not at all. For example, a nota-
tion such as: 
“Patient’s roommate was diagnosed with TB two months ago” 

would be considered positive documentation for recent TB exposure. A notation such as: 
“Patient denies recent exposure to anyone with TB” 

would be considered negative documentation for recent TB exposure. 

A thorough history should contain the basic information asked for in this section. Some-
times, especially when the ED physicians do not admit patients to the hospital, a thorough 
history is deferred to the admitting physician and is done on the fl oor after admission. A 
practice of deferring the history can often contribute to delay in identifi cation and isolation 
of a patient with TB. 
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ED TB TRIAGE EVALUATION WORKSHEET

SECTION 1

Medical Record Number

Patient Age

Patient Race/Ethnicity

Patient Gender  ❑  M        ❑  F

Discharge Diagnosis in ED

SECTION 2

EVENT TIME
TIME ELAPSED
SINCE ARRIVAL

NOT
DOCUMENTED

Time of arrival in ED 0 hours, 0 minutes ❑

Time of triage check-in ❑

Time of ED admission ❑

Time isolation initialed ❑

SECTION 3

HISTORY OF DOCUMENTED 
AS YES

DOCUMENTED 
AS NO

NOT
DOCUMENTED

Cough lasting more than 3 weeks ❑ ❑ ❑

Fever ❑ ❑ ❑

Night sweats ❑ ❑ ❑

Unexplained weight loss ❑ ❑ ❑

Hemoptysis (blood in sputum) ❑ ❑ ❑

Positive TST or IGRA result ❑ ❑ ❑

TB disease ❑ ❑ ❑

HIV risk factors ❑ ❑ ❑

HIV infection ❑ ❑ ❑

Other chronic illness 
(specify: ____________________ ) ❑ ❑ ❑

Homelessness ❑ ❑ ❑

Immigration from an area of high 
TB incidence ❑ ❑ ❑

Recent TB exposure ❑ ❑ ❑
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C.  Airborne Infection Isolation Room Pressure 
Monitor Checklist 

AIRBORNE INFECTION ISOLATION ROOM PRESSURE MONITOR CHECKLIST

ROOM NAME AND NUMBER  _________________________________________________________

MONITOR MANUFACTURER AND MODEL NUMBER  ___________________________________

This form should be completed annually and updated monthly for each room pressure monitor. 
Negative pressure should be verifi ed monthly* to validate the monitor. A copy of the completed form 
should be kept in the Policies and Procedures binder for the department. 

MONITOR SETTINGS

Normal pressure reading (monitor reading with door closed) ____________" water gauge

Alarm will sound if pressure differential drops to ____________" water gauge

Time delay ____________ seconds

Remote alarm location(s) ________________________

ANNUAL MONITOR CHECKS

TASK
DATE 

COMPLETED
SIGNED OFF 

BY

Monitor calibrated in accordance with manufacturer’s 
requirements

Confi rmed negative pressure using smoke tube testing (this test 
should be repeated monthly* and signed below to confi rm)

Verifi ed alarm operation (by holding door open or blocking off 
exhaust grille) 

Alarm sounded after ____________ seconds

Pressure reading at alarm ____________" water gauge

Monitor use and functions demonstrated to all fl oor staff

MONTHLY* NEGATIVE PRESSURE CHECK

Initials _______  Month/Year_________ Initials _______  Month/Year_________ Initials _______  Month/Year_________

Initials _______  Month/Year_________ Initials _______  Month/Year_________ Initials _______  Month/Year_________

Initials _______  Month/Year_________ Initials _______  Month/Year_________ Initials _______  Month/Year_________

Initials _______  Month/Year_________ Initials _______  Month/Year_________ Initials _______  Month/Year_________

*Daily when in use for suspected or known pulmonary or laryngeal TB
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D.  Early Detection of TB Questionnaire 

EARLY DETECTION OF TUBERCULOSIS QUESTIONNAIRE

This questionnaire will help identify patients who meet this facility’s defi nition of “suspected infectious 
TB” so that appropriate precautions can be taken. An individual with two or more symptoms of TB, 
in addition to a prolonged cough, will be considered a suspected infectious TB patient unless the 
physician has ruled out this diagnosis. 

HISTORY/SYMPTOMS Yes No Don’t 
Know

 1. Do you have a cough that has lasted longer than 3 weeks?

 2. Have you lost your appetite?

 3. Have you lost weight without dieting?

 4. Have you had fever, chills, or night sweats? 

 5. Have you coughed up blood? 

 6. Have you been feeling very tired? 

 7.  Have you ever had a positive tuberculin skin test (TST) result or 
interferon gamma release assay (IGRA) result?  

 8. Have you ever had an abnormal chest x-ray? 

 9. Have you recently had the mucous you coughed up tested for TB?

 10. Have you ever been told you had TB? 

 11. Have you ever taken medicine for TB? 

 12.  Have you ever lived with or had close contact with someone who 
had TB?

EVALUATOR’S COMMENTS

EXPOSURE CONTROL METHODS  IMPLEMENTED

❑ Surgical mask on patient 

 Date: _____________   Time:___________

❑ Given tissues and instructions  

 Date: _____________   Time:___________

❑ Segregated in room 

 Date: _____________   Time:___________

❑ Placed in AIIR _______________________ 

 Date: _____________   Time:___________

❑ Sign placed on door 

 Date: _____________   Time:___________

❑ No action required  

 Date: _____________   Time:___________

Evaluator’s signature __________________________________________     Date  _____________________
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E. TB Screening Questionnaire for Healthcare Workers

 _______________________________________________________________  Date Form Complete  __________
Last Name First Name Middle Initial  Mo  Dy  Yr

Date of Birth  ___________  Social Security Number _____-_____-______

Department ____________________ Job Title ______________  Work Phone ___________________

1. Please check the general category that best describes your current job title 
[Develop facility-specifi c categories from the examples below]

❑ Admitting Clerk  ❑ Housekeeper  ❑ Maintenance Worker
❑ Physician  ❑ RN  ❑ Respiratory Therapist

2. Check one general category that best describes where you will spend most of the work day 
[Develop facility-specifi c categories from the examples below]

❑ Admitting/Registration  ❑ Emergency Room  ❑ Radiology
❑ Laboratory  ❑ Pharmacy  ❑ Many Locations

3. Were you born in the U.S.A.?

❑ Yes  ❑ No

a. If no, what is your country of birth?  __________________________

b. What year did you move to the U.S.A.?    19_____ 20_____ ❑ Don’t know

4. Have you traveled or lived outside the U.S.A. in the last 2 years?

❑ Yes  ❑ No

a. If yes, where?  ______________________________________________________________________

5. Have you ever had a TB skin test? (Bubble under skin, not four-prong test)

❑ Yes  ❑ No ❑ Don’t know

a. If yes, when was your latest test?  ______________

 b. What was the test result?

 ❑ Positive  ❑ Negative ❑ Don’t know

 c. Do you have a copy of this result in writing?

 ❑ Yes  ❑ No ❑ Don’t know

 d. If the test result was positive, what medication(s) did you take?

 ❑ Isoniazid  ❑ None  ❑ Other  ____________  ❑ Don’t know

/      /

/      /

/      /
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6. Have you ever had an IGRA blood test?

❑ Yes  ❑ No ❑ Don’t know

a. If yes, when was your latest test?  ______________

 b. What was the test result?
 ❑ Positive  ❑ Negative ❑ Indeterminate ❑ Don’t know

 c. Do you have a copy of this result in writing?
 ❑ Yes  ❑ No ❑ Don’t know

 d. If the test result was positive, what medication(s) did you take?
 ❑ Isoniazid  ❑ None  ❑ Other  ____________  ❑ Don’t know

7. Have you ever received BCG vaccine?

❑ Yes  ❑ No ❑ Don’t know

8. Have you ever been treated for TB disease?

❑ Yes  ❑ No ❑ Don’t know

a. If yes:
 1. In what year did you start treatment?     19 ____  20 ____  ❑ Don’t know

 2. What medication did you take?  _________________________________________________

 3. How long did you take this medication? __________________________________________

9. Have you ever had a chest x-ray?

❑ Yes  ❑ No ❑ Don’t know

a. If yes, when was your last chest x-ray?  ____________

10. Has a health practitioner ever told you that your immune system isn’t working right or can’t 
fi ght infection?

❑ Yes  ❑ No ❑ Don’t know

11. Do you work, volunteer, or live in another facility that provides medical or social services?

❑ Yes  ❑ No

a. If yes, where?  ________________________________

12. Have you ever had any of the following symptoms for more than 3 weeks at a time?
(Please check all that apply)

❑ Persistent coughing  ❑ Excessive fatigue  ❑ Excessive sweating at night
❑ Hoarseness  ❑ Coughing up blood ❑ Persistent fever
❑ Excessive weight loss

 Date TST Initials Site Product Lot # Expiration Dose Date Read Initials Induration 
 Applied  (RA/LA) Name  Date (TU)   (mm)

/      /

 ________    _________    _________    _________    _________    _________    _________    _________    _________    _________

 ________    _________    _________    _________    _________    _________    _________    _________    _________    _________

/    /

/    /

/    /

/    /

/    /

/    /
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F.  Risk Assessment Worksheet for the ED
Please consult the revised version of Appendix B of the CDC guidelines for more detailed risk assessment tools for a 

variety of settings 

RISK ASSESSMENT WORKSHEET

ALL INFORMATION ON THIS WORKSHEET IS FOR THE YEAR:      _______________________

1. Total Number of Confi rmed TB Cases in County:     _____________________________________

2. Total Number of Drug-Resistant TB Cases in County:     ________________________________

3. Race/Ethnicity of Confi rmed TB Cases in County:

You can compare this pattern to your own ED patients and decide if your patients are similar to 
or different from the profi le of the cases of TB in your county.

Race/Ethnicity 

Number of Confi rmed TB Cases 

4. Age Distribution of TB Cases in County: 

You can compare this pattern to your own ED patients and decide if your patients are similar to 
or different from the profi le of the cases of TB in your county.

Age Range

Number of Confi rmed TB Cases 

5. Other County-Specifi c Information:     _________________________________________________

6. Number of Confi rmed TB Cases Admitted to the Facility:     _____________________________

7. Divide the answer to number 6 by the answer to number 1. Multiply the result by 100. 

  Total Number of Confi rmed TB Cases Admitted to the Facility (Line 6)
----------------------------------------------------------------------------------------------------------------------------    x  100 = % 
            Total Number of Confi rmed TB Cases in County (Line 1)

This gives you an idea of the percentage of the TB cases in your county that were admitted to your 
facility. Since your facility may draw signifi cant numbers of patients from more than one county, 
this may be a crude estimate. 

8. How many of the confi rmed TB cases admitted to your facility were seen in the ED? _____
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G. Room Clearance Time Calculation Worksheet 

CONVERSION RATE CALCULATION WORKSHEET

Room or Booth #  _____________________________________________________________

1. Calculate Room Volume  

 1a. Room Length 1a.  ____________ ft

 1b. Room Width 1b.  ____________ ft

 1c. Room Height 1c.  ____________ ft

 1d. 1a x 1b x 1c  =  volume 1d.  ___________ ft3

2. Calculate Air Changes Per Hour (ACH)

 2a. Measured exhaust airfl ow rate  2a.  _________ CFM

 2b.  =  2a x 60 minutes 2b.  ______ft3 per hr

 2c.  =  2b ÷ 1d  2c.  _________ ACH

3. Calculate Room Clearance Time

 3a. Find the Uncorrected Clearance Time  3a.  _________ min.

Using Table 1 of the CDC Guidelines (see next page), 
follow the fi rst column down until the ACH value on line 2c 
is found. A removal effi ciency of >99% is preferred; for 
99% effi ciency follow this row horizontally to the second 
column, ideally the value in the third column (99.9% 
removal effi ciency) should be used. Record this value (the 
number of minutes). 

This is the amount of time that should elapse before staff 
or other patients enter a sputum induction area (booth, 
hood, or room) after sputum has been induced on a 
person with suspected or known infectious TB and the 
patient has left. Table 2 of the CDC Guidelines should be 
consulted to ensure that your calculated ACH is 
appropriate for the type of setting you are working in.  

1a

1b

1c
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         ACH 99% 99.9%

 MINUTES REQUIRED FOR REMOVAL EFFICIENCY†

 2 138 207

 4 69 104

 6 46 69

 12 23 35

 15 18 28

 20 14 21

 50 6 8

 400 <1 1

TABLE 1.  FROM THE CDC GUIDELINES

Air changes per hour (ACH) and time required for removal 
effi ciencies of 99% and 99.9% of airborne contaminants* 

*  This table can be used to estimate the time necessary to clear the air of airborne Mycobacterium tuberculosis 
after the source patient leaves the area or when aerosol-producing procedures are complete.

† Time in minutes to reduce the airborne concentration by 99% or 99.9%.
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SUMMARY OF VENTILATION UNITS

UNIT 
LOCATION

ROOMS SERVED 
BY UNIT

THERMOSTAT 
LOCATION

FILTERS
(NUMBER) & SIZE

H. Summary of Ventilation Units Worksheet
The following form should be completed to create a handy summary of information on the ventilation units in a building. 
A sample of the completed form is also included.
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S
A

M
P

L
E

SUMMARY OF VENTILATION UNITS

UNIT 
LOCATION

ROOMS SERVED 
BY UNIT

THERMOSTAT 
LOCATION

FILTERS
(NUMBER) & SIZE

Attic above 
men’s dorm 

Women’s and 
men’s dorm

Large men’s 
dorm

(1) 15” x 27” 
x 2” 

Filter is behind return grille in large men’s dorm. 
Spare fi lters are stored in janitor’s closet. 
Access to unit is through ceiling hatch in men’s dorm.

Janitor’s 
closet in 
kitchen 

Kitchen, 
meeting room, 
dining room, 
women’s 
bathroom 

Dining room (1) 24 ½” x 19 
½” x 2

Filter is at unit; undo four screws to change. 
Spare fi lters are stored in janitor’s closet.

Roof above 
director’s 
offi ce 

Offi ces, 
women’s dorm, 
small men’s 
dorm, men’s 
bathroom 

Women’s 
room 

(1) 24 ½” x 19 
½” x 2”

Filter is near unit on roof; ladder to get to roof is in shed. 
Spare fi lters are stored in janitor’s closet.

Samples:
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I.  TB Infection Control Training Record  

TUBERCULOSIS (TB) INFECTION CONTROL TRAINING RECORD

Training Date ________________________    Instructor ___________________________________

Employee
Initials

 1.   I know where the tuberculosis (TB) infection control plan (ICP) is kept and 
how to obtain a copy. 

[        ]

 2. I know how TB is spread from person-to-person. [        ]
 3. I know the signs and symptoms of TB. [        ]
 4. I know the difference between TB infection and TB disease. [        ]
 5.  I am aware that health-care workers (HCWs) are at risk for TB infection and 

TB disease.
[        ]

 6.  I know that diseases and drugs that affect the immune system increase the 
risk of TB infection progressing to TB disease. 

[        ]

 7.  I am responsible for following work practices discussed in this class and in 
the TB ICP.

[        ]

 8.  I understand the purpose of testing for M. tuberculosis infection and TB 
symptom screening.  

[        ]

 9.  I know what to do if I see a coughing patient who has other signs and 
symptoms of TB. 

[        ]

 10.  I know that treatment for TB infection can reduce the risk of progressing to 
TB disease. 

[        ]

 11.  I know when employees must wear respirators for protection against TB 
transmission.

[        ]

 12.  I know which environmental controls (ventilation, fi lters, ultraviolet lamps, 
AIIRs) are in place at this facility.

[        ]

 13.  I know where to fi nd safety and protective equipment (respirators, gloves), 
how to use these devices, and how to dispose of them after use. 

[        ]

 14. I know what multidrug-resistant (MDR) TB is. [        ]
 15.  I have had an opportunity to have my questions answered about the above 

topics. 
[        ]

 ______________________________________________   __________________________________________
Employee Name (Please PRINT)  Employee Department

 ______________________________________________   __________________________________________
Signature Date
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ADAPTED FROM HARBOR-UCLA TRIAGE CRITERIA

RESPIRATORY ISOLATION OF PULMONARY TUBERCULOSIS (RIPT)

J. Triage Criteria for Respiratory Isolation 

Cheif Complaint ____________________________________________    Date ______________________

CHECK ALL APPLICABLE RISK FACTORS, SYMPTOMS, OR COMPLAINTS

 RISK FACTORS: SYMPTOMS/COMPLAINTS:
 __________________________________________   __________________________________________

❑ (2) HIV Infection ❑ (3) Cough (any duration)

❑ (1) Male Homosexual ❑ (2) Fever or Chills or Night Sweats

❑ (1) Foreign-Born ❑ (2) Weight Loss >10 Pounds

❑ (2) Homeless or in Shelter ❑ (5) Hemoptysis (blood in sputum)

❑ (1) Intravenous Drug User 

❑  (4) History of TB Now or at Any Time 
In the Past (even if on meds)

❑ (2) Incarcerated Within Last 2 Years

❑  (2) Newly TST or IGRA results Positive (within 2 years) 
or History of Recent TB Exposure  

 Total Points  __________

RIPT FOR 5 OR MORE POINTS

Add up points. Respiratory Isolation scale scores of 5 or more points indicate a need for immediate 
mask and respiratory isolation. For patients meeting criteria, please order a posterior-anterior (PA) and 
lateral chest x-ray and have an emergency medicine senior resident or emergency medicine attending 
physician record their reading of the chest x-ray and their decision regarding the need for continued 
isolation below. This form should be attached to the nursing notes for the patient and, when the chart 
is broken down, returned to the envelope by the clerk’s desk. All patients with scores of 5 or more 
must be entered in the RIPT logbook.

Name  ______________________________________________________________________________________
 LAST FIRST MI 

Assigned RIPT Number  _______________

CHEST X-RAY RESULT 

(To Be Recorded By Physician Reading Film, Check All That Apply):

❑ Upper Lobe Infi ltrate(s)  ❑ Infi ltrate Not in Upper Lobe(s)

❑ Diffuse Infi ltrate or Interstitial Pattern  ❑ Pleural Effusion

❑ Mediastinal Lymphadenopathy  ❑ Mass or Coin Lesion (not cavitary)

❑ Other Findings (hyperinfl ation, rib fractures, etc.) ❑ Cavitary Lesion

❑ Normal
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K.  What Does Air Change Mean?

One air change occurs in a room when a quantity of air equal to the volume of the room 
is supplied and/or exhausted. 

Air change rates are units of ventilation that compare the amount of air moving through 
a space to the volume of the space. Air change rates are calculated to determine how well 
a space is ventilated compared to published standards, codes, or recommendations. 

Air changes per hour (ACH) is the most common unit used. This is the volume of air 
(usually expressed in cubic feet) exhausted or supplied every hour divided by the room 
volume (also usually expressed in cubic feet). 

Airfl ow is usually measured in cubic feet per minute (CFM). This is multiplied by 60 min-
utes to determine the volume of air delivered per hour (in cubic feet). 

To calculate room volume (in cubic feet), multiply room height (in feet) by the room area (in 
square feet). Room area is the room width (in feet) times the room length (in feet). 

 
A room may have two airfl ow values, one for supply and another for exhaust. (The airfl ow 
difference between these two values is called the offset.) To calculate the air change rate, 
use the greater of the two airfl ow values. For AIIRs, the exhaust should be greater than 
the supply. 

Example of Air Change per Hour Calculation 
An AIIR is 200 square feet in area and has a ceiling height of 9 feet. Airfl ow measurements 
indicate a supply airfl ow of 360 CFM and an exhaust airfl ow of 480 CFM. Does this room 
comply with the CDC recommendation that AIIRs have a minimum airfl ow rate of 12 ACH 
for new construction? 

As you can see, this room exceeds the CDC minimum requirement. The offset of 120 
CFM is made up by air from outside the room. 

  
480 CFM x 60  __________________  
200 ft2 x 9ft

Air change rate: = 16 ACH

Exhaust air offset:    480 CFM - 360 CFM   = 120 CFM

 Air Changes per Hour airfl ow per hour CFM x 60 minutes  ______________________   ______________________
 (ACH) room volume cubic feet

=                                     =
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L.  Sample Signs

COVER YOUR COUGH: ENGLISH .........................................................158

COVER YOUR COUGH: ENGLISH .........................................................159

COVER YOUR COUGH: CHINESE .........................................................160

COVER YOUR COUGH: TAGALOG .......................................................161

COVER YOUR COUGH: RUSSIAN .........................................................162

COVER YOUR COUGH: VIETNAMESE ................................................163

COVER YOUR COUGH: SPANISH .........................................................164

COVER YOUR COUGH: ENGLISH .........................................................165

RESPIRATORY PROTECTION REQUIRED .........................................166

ROOM CLEARANCE ....................................................................................167



158 TUBERCULOSIS INFECTION CONTROL: A PRACTICAL MANUAL FOR PREVENTING TB

cough or sneeze into

your upper sleeve, 

not your hands.

Cover your mouth

and nose with a 

tissue when you

cough or sneeze

Put your used tissue in

the waste basket.

You may be asked to

put on a surgical mask

to protect others.

or

after coughing or sneezing.

Stop the spread of germs that make you and others sick!

clean with 

alcohol-based

hand cleaner.

Wash hands

with soap and

warm water

for 20 seconds or

Minnesota Department of Health

717 SE Delaware Street

Minneapolis, MN 55414

612-676-5414 or 1-877-676-5414

www.health.state.mn.us

Minnesota

Antibiotic 

Resistance 

Collaborative

Cover
Cough

Clean
Hands

your

your
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P L E A S E

COVER YOUR MOUTH 

WHEN YOU COUGH
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咳嗽時, 請
蓋住您的口
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Please cover 
your cough
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WEAR RESPIRATOR TO
PROTECT YOUR LUNGS



 APPENDICES 167

N-95 RESPIRATOR
MUST BE WORN
WHEN ENTERING

THIS ROOM UNTIL…

Set clock for ____ hour and ____ minutes 
clearance time between patients
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Glossary
The following terms are defi ned or used in this manual. Terms are listed in alphabetical 
order, followed by their defi nition.

ACH: Air changes per hour. This is a measurement commonly used to express the venti-
lation rate of a space. ACH is the number of times an amount of air equal to the 
volume of the space is exhausted or supplied every hour. 

BAMT: Blood assay test for Mycobacterium tuberculosis. This is a general term which 
refers to recently developed in vitro ( iv) diagnostic tests that assess for the presence 
of infection with M. tuberculosis, the term includes but is not limited to IGRA’s. 
QuantiFERON®-TB Gold is the IGRA that was approved by the FDA in 2005 and is 
approved by the CDC as a diagnostic test for TB infection.

Boosted Reaction: A positive reaction to a tuberculin skin test due to a boosted immune 
response from a skin test given up to a year earlier. Occurs in people who were 
infected a long time ago and whose ability to react to tuberculin has lessened.

CFM: Cubic feet per minute. This is a measurement commonly used to express an airfl ow 
quantity. Airfl ow hoods usually provide readouts in CFM. 

Diffuser: Mechanical device, installed on a ceiling, that supplies air to a room. 

Droplet nuclei: Microscopic particles (1-5 microns in size) that can become airborne 
when a person coughs, sneezes, shouts, sings, breathes, or talks. Droplet nuclei 
produced by a person who has TB disease of the lungs or larynx in an infectious 
state can remain airborne for a long time and can spread TB to others. 

Exhaust air: Air that is removed from a building by a fan system, as opposed to air that 
is removed from a space and then recirculated or returned. 

Fit Check: Should be conducted each time a respirator is put on to determine if it is 
properly sealed to the face.

Fit Test: Evaluation of how a respirator fi ts conducted by trained personnel. Includes the use 
of scented solution and the determination of whether the employee can detect the 
odor. Should be conducted prior to the use of a respirator and annually thereafter.

Grille: Mechanical device that usually removes exhaust or return air from a room. Grilles 
are usually on the ceiling but can be on the wall or fl oor. If a grille is on a ceiling or 
fl oor or low on a wall, it is usually for exhaust or return air. However, if a grille is high 
on a wall, it can be exhaust, return, or supply. 

HEPA fi lter: High-Effi ciency Particulate Air fi lter. This is a fi lter that is capable of removing 
99.97% of particles 0.3 micron in diameter or greater. HEPA fi lters remove all par-
ticles in the size range of TB droplet nuclei. 

HEPA fi lter unit: Self-contained device consisting mainly of a HEPA fi lter, a prefi lter, and 
a fan. These units can be used to provide clean air to supplement a building venti-
lation system. 

HIV: Human Immunodefi ciency Virus. This is the virus that causes AIDS.

IGRA: Interferon gamma release assay. This is a type of blood test that detects cell-medi-
ated immune response to this cytokine. In the U.S., QuantiFERON®-TB Gold is a 
currently available IGRA.



Index Patient: The fi rst case who comes to attention as an indicator of a potential public 
health problem.

In-duct UVGI: The installation of ultraviolet germicidal irradiation (UVGI) lamps in a return 
or exhaust air duct to kill any M. tuberculosis that may be in the air stream.

MDR TB: Multidrug-resistant TB. TB that is resistant to Isoniazid and Rifampin. More dif-
fi cult to treat than drug-susceptible TB.

Mycobacterium tuberculosis (M. tuberculosis): The germ that causes TB.

Nosocomial: Infections which are a result of treatment in a hospital or hospital-like set-
ting, but secondary to the patient’s original condition.

OSHA 300 log: Used by employers to record all work-related injuries and illnesses.

PPD: Purifi ed Protein Derivative. It is the substance used in the Mantoux TB skin test, 
which is the accepted standard method of TB skin testing. Commonly, TB skin 
tests are referred to as TSTs.

Recirculation: Ventilation system in which supply air includes air that has been previ-
ously removed from an interior space. 

Return air: Air that is removed from a space by a mechanical system, but not all of it is 
discharged directly outdoors. This air is usually returned to the mechanical system, 
where a portion of it is exhausted. The remainder is diluted with some outdoor air, 
fi ltered, conditioned (or heated), and then distributed. 

Short-circuiting: Occurs when clean air is removed before it has mixed well with room 
air, such as when the exhaust is located right next to the supply of incoming air. 

Stagnation: Occurs when part of the room does not benefi t from the fresh supply air or 
in a room that does not have any ventilation. 

Supply air: Air that is introduced into a space by a mechanical system. 

TB control measures: Steps taken to reduce the risk of TB transmission. TB control 
measures are divided into a hierarchy: (1) administrative (work practice) controls, (2) 
environmental controls, and (3) respiratory protection controls. 

TST: Tuberculin Skin Test. Refers to administration of the Mantoux TB skin test and re-
places the term ‘PPD.’

Upper-air UVGI: Refers to the use of UV lamps directly in the upper part of a room.

UVGI: Ultraviolet Germicidal Irradiation. The use of ultraviolet radiation to kill or inactivate 
microorganisms. 

UVGI lamps: Lamps that kill or inactivate microorganisms by emitting ultraviolet germi-
cidal irradiation, predominantly at a wavelength of 254 nanometers. UVGI lamps 
are used in ceiling or wall fi xtures for upper-air UVGI and inside air ducts or air 
cleaners for in-duct UVGI.

Ventilation: Movement of air in a building and replacement of air with air from outside.

Ventilation rate: Quantity of air that is removed from or supplied to a room. It is usually 
expressed in air changes per hour (ACH).

XDR TB: Extensively Drug-resistant TB. MDR TB that is also resistant to fl uoroquinolones and 
at least one of three injectable drugs (i.e., amikacin, kanamycin, or capreomycin).
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Resources
This section contains a list of resources that provide more information about the topics 
covered in this manual. 

Web Sites
• American Society for Healthcare Engineering of the American Hospital Association: 

http://www.ashe.org

• California Tuberculosis Controllers Association: http://www.ctca.org

• Centers for Disease Control and Prevention (CDC): http://www.cdc.gov/tb

• CDC Slide Set—Guidelines for Preventing the Transmission of M. tuberculosis in 
Health-Care Settings, 2005: 
http://www.cdc.gov/tb/pubs/slidesets/InfectionGuidelines/default.htm

• CDC Revised Version of Appendix B: Tuberculosis (TB) risk assessment worksheet: 
http://www.cdc.gov/tb/pubs/mmwr/Maj_guide/AppendixB_092706.pdf

• Francis J. Curry National Tuberculosis Center: http://www.nationaltbcenter.edu

• Heartland National Tuberculosis Center: http://www.heartlandntbc.org

• National Institute for Occupational Safety and Health (NIOSH): 
http://www.cdc.gov/niosh/

• National Tuberculosis Controllers Association: http://www.ntca-tb.org

• New Jersey Medical School Global Tuberculosis Institute: 
http://www.umdnj.edu/globaltb/home.htm 

• Occupational Health and Safety Administration: http://www.osha.gov

• Southeastern National Tuberculosis Center: http://sntc.medicine.ufl .edu

• World Health Organization—WHO Tuberculosis Site: http://www.who.int/tb/en

Sources for Triage Checklists and Algorithms 
El-Solh A, Mylotte J, Sherif S, et al. Validity of a decision tree for predicting active pulmonary tuberculo-
sis. Am. J Respir Crit Care Med. May 1997;155(5):1711-1716.

Molitor L, Rowe JA. Triage decisions: A 25-year-old woman with productive cough. J Emerg Nurs. June 
1995; 21(4):362-363.

Pegues CF, Johnson DC, Pegues DA, et al. Implementation and evaluation of an algorithm for isolation 
of patients with suspected pulmonary tuberculosis. Infect Control Hosp Epidemiol. July 1996;17(7): 
412-418.
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