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Infection prevention and control
competencies for hospital-based health
care personnel
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FBackground: Infection prevention and control education for hospital-based health care personnel has differed across organizations

because of a lack of identified practice competencies. This gap also has resulted in variation of the educational curriculum in the
academic setting and a lack of consistent preparation for emergency responses. The purpose of this study was to develop a list of
competencies and measurable activities, or terminal objectives, for hospital-based health care personnel applicable for use during
routine patient care activities as well as during natural and man-made disasters.
Methods: Competencies and terminal objectives related to infection prevention and control were developed using an evidence-
based approach comprising the following steps: (a) review of the literature, (b) review of existing competencies and published cur-
ricula/training objectives, (c) synthesis of new competencies and terminal objectives, (d) expert panel review and competency re-
finement using the Delphi survey process, and (e) delineation of competencies by occupation. The 8 disciplines addressed were
nurses (RNs and LPNs), nursing assistants, physicians, respiratory therapists, physical and occupational therapists, environmental
services, laboratory professionals, and ancillary staff.
Results: An initial list of competency statements and terminal objectives were compiled and then vetted by a Delphi panel of ex-
perts in infection prevention and control until . 80% agreement was achieved on all competency statements and terminal
objectives.
Conclusion: The final matrix of competencies and terminal objectives developed through this process may be used as a content
framework for educational curricula and training materials for hospital-based health care personnel. The process also may be of
use in determining the core competencies and terminal objectives regarding infection prevention and control for health care per-
sonnel in other settings. Validation of these results is an important next step. (Am J Infect Control 2008;n:nnn-nnn.)
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CBACKGROUND

The spread of infectious organisms within health
care environments affects patients, health care person-
nel, and the community. Ongoing transmission of
multidrug-resistant organisms (MDROs), such as meth-
icillin-resistant Staphylococcus aureus (MRSA), Clostrid-
ium difficile, and multidrug-resistant gram-negative
organisms; documented episodes of influenza trans-
mission between patients and health care personnel;
and the historical record of severe acute respiratory
syndrome (SARS) transmission all demonstrate the
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effects and risk of infection transmission during day-
to-day patient care activities as well as during emer-
gency responses. Klevens et al1 stressed the impact of
health care–associated infection (HAI) as a major pub-
lic health challenge by noting that in 2002, HAI was the
number-one reportable disease. Despite the broad im-
pact of infection transmission, there remains no clearly
articulated comprehensive plan of action for the edu-
cation and training of health care personnel regarding
infection prevention. Various guiding documents out-
line strategies for preventing various types of HAIs,
but fundamental infection prevention core competen-
cies that each health care worker must master as part
of routine and emergent care situations have not yet
been identified. As US hospitals continue to work to-
ward pandemic preparedness, there is an increased
sense of urgency in identifying ways to improve infec-
tion prevention and control practices in all health care
environments. A fundamental change in the process is
needed. To effect this change, infection prevention core
competencies for hospital workers must be identified
and used as the framework for training and education
of health care personnel.

The issue of health care workers’ competence has
been raised in both the public and private health care
1
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sectors. Several research teams have worked to define
competence in the area of emergency preparedness.
Gebbie and Merrill2 defined a competency as a combi-
nation of knowledge, attitude, and skills demonstrated
by the health care worker. Hsu et al3 asserted that com-
petency statements are broad and that activities associ-
ated with the statements are needed; as a result, they
used the term ‘‘terminal objective’’ and defined it as
the measurable performance after completion of a set
of instructions. Gebbie and Merrill2 emphasized the im-
portance of competencies involving emergency re-
sponse and public health workers. Hsu et al3

expanded on this area of research and described com-
petencies for health care workers during disasters. The
need for workforce competence has been addressed by
the National Public Health Performance Standards Pro-
gram, a collaborative effort among 7 national public
health organizations. This group outlined essential
functions for public health systems, with function 8
having a stated goal of ensuring a competent work-
force.4 In the private health care industry, accreditation
standards outlined by such organizations as the Joint
Commission focus on the need for health care facilities
to ensure workforce competence as a means of ensur-
ing patient safety.5 In 2006, Henderson6 surveyed Ca-
nadian infection control professionals regarding their
opinion of the necessary infection prevention compe-
tencies of Canadian health care workers. Her work is
of particular importance in light of the impact of severe
acute respiratory syndrome (SARS) on the Canadian
health care workforce. The work of these research
teams highlights the importance of identifying core
competencies for US health care personnel and the ex-
isting gap regarding the definition of those core compe-
tencies related to infection prevention practices for
routine care as well as during a naturally occurring or
man-made emergency.

Establishing evidence-based practices along with
practice outcome measures are essential foundation
components for a health care system that prioritizes
worker and patient safety. An organization must main-
tain a supportive learning system that incorporates
clearly articulated infection prevention competencies
and know how to apply the essence of those practices
to the spectrum of health care worker disciplines. Pre-
venting the transmission of infection in health care fa-
cilities is a challenge that continues despite a plethora
of recommendations, guidelines, and legislation. Qual-
ity improvement efforts have led to closer examination
of how health care workers are trained. To be success-
ful, health care workers must be able to transfer new
knowledge and consistently apply it across the contin-
uum of care and care settings. Identification of specific
elements of practice that have the force of evidence be-
hind them has not been delineated as the basis for
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comprehensive infection prevention training in either
practice or academic settings. Health care facilities
struggle to provide orientation and subsequent skill
validation for new and experienced health care worker
employees, often in an abbreviated format lacking
standard elements, then lament that the new em-
ployees have not received sufficient training in their ac-
ademic programs to allow them to practice infection
prevention at the desired (albeit undefined) level.

The purpose of this study was to outline basic infec-
tion prevention and control (IPC) competencies for
hospital-based health care workers, along with specific
practice activities, as a means of developing a clear and
organized framework as the basis for training and edu-
cation programs and curricula. The aims of the project
were to (1) identify a core group of experts from 8 hos-
pital-based health care disciplines, (2) use those ex-
perts’ knowledge and skill to outline IPC competency
statements for hospital-based health care workers,
(3) identify specific and measurable activities or termi-
nal objectives associated with each competency state-
ment, (4) develop a comprehensive matrix containing
the competency statements and terminal objectives,
and then (5) evaluate each competency statement and
terminal objective in relation to the roles and responsi-
bilities of the 8 hospital-based health care worker disci-
plines. These 8 disciplines included physicians, nurses
(RNs and LPNs/LVNs), nursing assistants, respiratory
therapists, physical and occupational therapists, envi-
ronmental services workers, laboratory professionals,
and ancillary staff. These disciplines were selected be-
cause they were deemed to best incorporate the range
and complexity of tasks that can affect a patient’s risk
of infection.

The investigators hypothesized that IPC competen-
cies would be consistent across health care worker dis-
ciplines, but that content for practical application and
worker training would require refinement to address
discipline-specific needs. It is important to note that
this project did not address competencies that are
part of the practice and job responsibilities of the IPC
professional. The project was reviewed and approved
by the Human Subjects Protection Offices of the Uni-
versity of Louisville, Saint Louis University, and the Na-
tional Naval Medical Center.

METHODS

The evidence-based approach used to develop IPC
competencies and terminal objectives for health care
workers comprised the following steps: review of liter-
ature, review of existing competencies and published
curricula/training objectives, synthesis of new compe-
tencies and terminal objectives, identification of an ex-
pert panel to review and refine the competencies and
September 2008 � 2:06 am � ce 35
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terminal objectives, use of a Delphi survey process to
vet the competencies, terminal objectives and com-
ments of the expert panel, and delineation of compe-
tencies by occupation. This process is similar to that
used in other competency identification projects, in-
cluding that used to outline the public health worker
competencies for emergency response by Gebbie and
Merrill.2

Literature review

A literature review was conducted in January 2007
using the Cumulative Index to Nursing and Allied
Health Literature (CINAHL), Health and Psychosocial
Instruments, Healthstar, Psych Info, and Medline data-
bases for the years 1966 through 2007. The following
terms were used as keyword searches: infection con-
trol, competencies, training, health care workers, edu-
cation, disaster, and mass casualties. A total of 843
references were identified and reviewed for relevance;
most were eliminated based on the title or journal
alone. Any journal that was not relevant or lacked
peer review was excluded. A total of 224 references
were screened by reading the abstract. Of those articles
screened, 96 were deemed relevant and were analyzed
in their entirety. A spreadsheet was created that delin-
eated the worker group(s) addressed by the article and
the competencies or terminal objectives identified by
the authors. Competency and terminal objective cate-
gories were recorded verbatim on the spreadsheet.

Review of existing competencies and published
training objectives

An Internet search was conducted in January 2007
using the same search terms as above to identify exist-
ing IPC competencies and terminal objectives (measur-
able actions or activities) outside the peer-reviewed
literature. The investigators reviewed each report to de-
termine its relevance. The only relevant reports found
were specific to mass casualty or bioterrorism pre-
paredness for various health care worker groups.7,8

Synthesis of new competencies and terminal
objectives

After the analysis of published literature and reports,
the researchers condensed the competency and termi-
nal objective categories into themes. These themes
were used as the basis for generating new competen-
cies applicable to all hospital-based health care
workers. Next, terminal objectives for each compe-
tency were developed, based on the analysis of pub-
lished literature and the researchers’ expertise in the
field. At this point, specific worker groups were not
mapped to the competencies or terminal objectives.
FLA 5.0 DTD � YMIC1411_proof � 24
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Expert panel review and competency
refinement using the Delphi survey process

Once the initial listing of competencies and terminal
objectives were developed, a core group of individuals
was identified to serve as the Delphi panelists. Individ-
uals with expertise in at least 1 of the 8 hospital-based
health care practice disciplines as well as demon-
strated knowledge and expertise relative to infection
prevention were recruited. Three experts were identi-
fied for each of the 8 health care worker disciplines,
for a total of 24 panelists. One additional nurse was in-
cluded because of her significant experience in core
competency and curriculum development. Her re-
sponses were included in the group of nurse responses,
making a total of 4 Delphi panelists in that group.
These experts were identified through their scholarly
work, affiliation with professional organizations and
societies, academic appointments, government
agencies, and personal knowledge by the research
team. The 8 groups included nurses (RNs and LPNs/
LVNs), nursing assistants, respiratory therapists, physi-
cal and occupational therapists, environmental ser-
vices workers, physicians, laboratory professionals,
and ancillary staff. For the purpose of this project, an-
cillary staff was defined as hospital workers with lim-
ited patient care–related physical contact that is likely
to result in disease transmission. Examples of ancillary
staff include clergy, food service, and social workers.

The Delphi technique is a structured process that
uses a series of data collection rounds to gather the
opinions and judgments of a panel of experts on the
topic of interest.9 At the end of each round, responses
are analyzed and summarized, then reported back to
the expert panel to begin the next round. These multi-
ple iterations of data collection and review are used to
achieve group consensus on the issue at hand. The Del-
phi technique was selected as the approach for this
study because it provides an efficient means of captur-
ing the expertise of multiple individuals who reside in
various geographic regions, without the need for a for-
mal meeting.10 Panelists can see how their views com-
pare to those of other experts in the field and then
adjust them, if desired, after considering the group’s
findings. It also gives participants an opportunity to
express their opinions and knowledge in an anony-
mous fashion, thus avoiding undue influence of any
one individual and putting all members on an equal
footing.11

Once the panel of experts was identified, the experts
were invited to participate in an opening teleconfer-
ence that outlined the project’s concepts, goals, and ob-
jectives. The identities of the panelists were not shared
among that group until permission had been received
from each.
September 2008 � 2:06 am � ce 35
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Table 1. Infection Prevention and Control Competencies for Hospital-Based Healthcare Workers

Cluster Area

of Competency

Competency

Statement Terminal Objective

Basic Microbiology 1. Describe the role of microorganisms in disease.

a. Describe the different types of microorganisms (bacteria, viruses, fungi,

etc.), and their role in health care-associated infections.

b. Describe antimicrobial resistance and its importance in health care

associated infections.

c. Demonstrate proper techniques for collecting, handling and transporting

of laboratory specimens.

Modes/

mechanisms

of infection/ disease

transmission

2. Describe how microorganisms are transmitted in health care settings.

a. Identify the links in the chain of infection.

b. Differentiate between transmission routes of microorganisms

in the health care setting (e.g., airborne, contact, droplet).

c. Describe the role the environment plays in microorganism

transmission in health care settings.

d. Apply principles of asepsis (e.g., clean vs. dirty tasks, sterile vs. non-sterile

procedures).

e. Distinguish between clean, disinfected, and sterile patient care items.

f. Describe the difference between a product that cleans and one

that disinfects.

Standard and

transmission-

based precautions

3. Demonstrate standard and transmission-based precautions for all patient contact in health care

settings.

a. Describe the principles of standard precautions.

b. Demonstrate proper hand hygiene.

c. Describe appropriate use of hand hygiene products (soap and water,

antimicrobial soap, surgical scrub, waterless alcohol agent) and when

to use each.

d. Describe the categories of transmission-based precautions and when to

initiate the preventive activities of each category.

e. Demonstrate how to verify negative pressure function of a patient

environment.

f. Describe appropriate patient placement (e.g., room type, cohorting)

relative to the category of transmission-based precautions.

g. Describe appropriate interventions required during patient transport

relative to the category of transmission-based precautions.

h. List the appropriate personal protective equipment

items for each category of transmission-based precautions.

i. Demonstrate how to put on and take off personal protective equipment.

j. Demonstrate fit check (user seal check) of NIOSH-approved respirator.

k. Describe appropriate disposal of personal protective equipment.

l. Describe the signs, symptoms and diagnoses that would

alert a health care worker to initiate transmission-based

precautions (e.g., fever with cough, fever with skin rash/lesion,

fever with other respiratory symptoms, gastrointestinal symptoms).

Occupational Health 4. Describe occupational health practices that protect the health care worker from acquiring infection.

a. Demonstrate safe handling and disposal of sharps.

b. Demonstrate appropriate use of safety devices.

c. Explain methods to safely handle blood and body fluids to prevent exposure.

d. Describe the first aid for cut/puncture

exposures, or fluid exposures to the eyes, nose or mouth.

e. Articulate the process for reporting blood/body fluid exposure in the workplace.

f. Describe appropriate disposal of items soaked/saturated with

blood/body fluids or other potentially infectious materials.

g. Describe regulated waste vs. general trash and the

appropriate disposal of each

Continued
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Table 1. Continued

Cluster Area

of Competency

Competency

Statement Terminal Objective

Patient Safety 5. Describe occupational health practices that prevent the health care worker from transmitting infec-

tion to a patient.

a. Describe work practices that reduce the risk of infection transmission

(e.g., immunization, not coming to work sick, hand hygiene).

b. Explain the importance of health care worker participation in immunization

programs.

c. Describe how a staff member with an infectious condition

can pose a risk to other health care worker, patients, and visitors

d. Describe signs, symptoms and diagnoses that require absence from work

or work restrictions (e.g., fever with cough, fever with skin rash/lesion, fever

with other respiratory symptoms, gastrointestinal symptoms).

Critical

Thinking

6. Demonstrate ability to problem-solve and apply knowledge to recognize, contain, and prevent infec-

tion transmission.

a. Explain how to access infection control resources including policies and

procedures.

b. Discuss own role in infection prevention and control (e.g., recognizing

unsafe activities, intervening when breaches in infection control are

identified).

c. Describe practice changes (e.g., altered standard of care) in theevent of

limited resources.

Emergency

Preparedness

7. Describe the importance of health care preparedness for natural or man-made infectious disease disasters.

a. Explain own role in the facility disaster plan.

b. Demonstrate participation in facility drills and exercises.

c. Describe practice changes (e.g., altered standard of care) in the event of

limited resources
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After the opening teleconference, Delphi panel
members were e-mailed a link to an online survey in
May 2007 and asked to assess the relevance of a first
draft document containing the competency statements
and the terminal objectives associated with that state-
ment. The online survey was developed using Zoomer-
ang (). Each competency and terminal objective was
measured on a 4-point Likert scale (1 5 agree/impor-
tant; 2 5 disagree/not important; 3 5 neutral/no opin-
ion; 4 5 undecided). There was also space for panel
members to edit wording and provide comments on
the various statements; for example, a panelist could
note that in his or her opinion, a specific terminal ob-
jective was best matched to another competency state-
ment or note that multiple competency statements
were redundant. The scores for each competency and
terminal objective were averaged, and narrative com-
ments were evaluated. Agreement of $ 80% was re-
quired to keep a competency or terminal objective;
narrative comments were incorporated into the com-
petency or terminal objective when applicable. New
draft competencies and terminal objectives were devel-
oped based on findings from the Delphi process. In this
step, a summary document containing all comments
from the previous iteration and a revised version of
FLA 5.0 DTD � YMIC1411_proof � 24

520
the competency statements and terminal objectives
were sent to each panelist. This provided them with
the opportunity to see comments and assess changes
in the new version in preparation for completing the
next survey. A link to an updated survey was sent to
each panelist the following week. This process was re-
peated in July and again in September 2007, for a total
of 3 iterations. To support the questions or comments
of any panelist, optional teleconferences were sched-
uled to facilitate discussion. The investigators remained
in e-mail contact with all panelists as a means of cap-
turing any comments tht a panel member wished to re-
lay in a confidential manner and to maintain cohesion.

Delineation of competencies by occupation

Once panel member agreement was confirmed and
the existing competencies and terminal objectives
were finalized, a link to an online survey was e-mailed
to each panel member to verify acceptance of the com-
petency statements and terminal objectives as written
(1 5 I accept this statement; 2 5 I do not accept this
statement), then assess the applicability of each item
to his or her specific occupation. Delphi panel mem-
bers were asked to indicate the relevance of the compe-
tency statements and terminal objectives to the
September 2008 � 2:06 am � ce 35
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Table 2. Infection Prevention and Control Competencies for Hospital-Based Healthcare Workers Importance of competency statements and terminal objectives
as related to specific hospital-based healthcare worker disciplines

Cluster

Area

of

Competency

Competency

Statement

Terminal

Objective

Registered

Nurse/

Licensed

Practical

Nurse

Physician/

Nurse

Practitioner/

Physician

Assistant

Nursing

Assistant

Respiratory

Therapist

Physical/

Occupationa

Therapist

Environmental

Services Laboratorians

Ancillary

Staff

Basic

Microbiology

1. Describe the role of microorganisms

in disease.

C C C C C C C C

a. Describe the different types of

microorganisms (bacteria, viruses,

fungi, etc.), and their role in health

care-associated infections.

C C C C C C C C

b. Describe antimicrobial resistance

and its importance in health care

associated infections.

C C C C C C C C

c. Demonstrate proper techniques

for collecting, handling and

transporting of laboratory specimens.

C C C C C X C C

Modes/

mechanisms

of infection/

disease

transmission

2. Describe how microorganisms are

transmitted in health care settings.

C C C C C C C C

g. Identify the links in the chain

of infection.

C C C C C C C C

h. Differentiate between transmission

routes of microorganisms in the

health care setting (e.g., airborne,

contact, droplet).

C C C C C C C C

i. Describe the role the environment

plays in microorganism transmission

in health care settings.

C C C C C C C C

j. Apply principles of asepsis (e.g.,

clean vs. dirty tasks, sterile vs.

non-sterile procedures).

C C C C C C C C

k. Distinguish between clean,

disinfected,

and sterile patient care items.

C C C C C C X C

l. Describe the difference between

a product that cleans and

one that disinfects.

C C C C C C C C

Standard

and

transmission-

based

precautions

3. Demonstrate standard and

transmission-based precautions for all

patient contact in health care settings.

C C C C C C C C

m. Describe the principles of standard

precautions.

C C C C C C C C

n. Demonstrate proper hand hygiene. C C C C C C C C
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Table 2. Continued

Cluster

Area

of

Competency

Competency

Statement

Terminal

Objective

Registered

Nurse/

Licensed

Practical

Nurse

Physician/

Nurse

Practitioner/

Physician

Assistant

Nursing

Assistant

Respiratory

Therapist

Physical/

Occupational

Therapist

Environmental

Services Laboratorians

Ancillary

Staff

o. Describe appropriate use of hand

hygiene products (soap and water,

antimicrobial soap, surgical scrub,

waterless alcohol agent) and when

to use each.

C C C C C C C C

p. Describe the categories of

transmission-based precautions and

when to initiate the preventive

activities of each category.

C C C C C C X C

q. Demonstrate how to verify negative

pressure function of a patient

environment.

C C X C C C X C

r. Describe appropriate patient

placement (e.g., room type,

cohorting) relative to the category

of transmission-based precautions.

C C X C C C X C

s. Describe appropriate interventions

required during patient transport

relative to the category of

transmission-based precautions.

C C C C C C X C

t. List the appropriate personal

protective equipment items for

each category of transmission-based

precautions.

C C C C C C C C

u. Demonstrate how to put on and

take off personal protective

equipment.

C C C C C C C C

v. Demonstrate fit check (user seal

check) of NIOSH-approved

respirator

C C C C C C X C

w. Describe appropriate disposal

of personal protective equipment.

C C C C C C C C

x. Describe the signs, symptoms and

diagnoses that would alert a health

care

worker to initiate transmission-based

precautions (e.g., fever with cough,

fever with skin rash/lesion, fever

with other respiratory symptoms,

gastrointestinal symptoms).

C C C C C C X C
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Table 2. Continued

Cluster

Area

of

Competency

Competency

Statement

Terminal

Objective

Registered

Nurse/

Licensed

Practical

Nurse

Physician/

Nurse

Practitioner/

Physician

Assistant

Nursing

Assistant

Respiratory

Therapist

Physical/

Occupational

Therapist

Environmental

Services Laboratorians

Ancillary

Staff

Occupational

Health

4. Describe occupational health practices that pro-

tect the health care worker from acquiring

infection.

C C C C C C C C

h. Demonstrate safe handling and

disposal of sharps.

C C C C C C C C

i. Demonstrate appropriate use of

safety devices.

C C C C C C C C

j. Explain methods to safely handle

blood and body fluids to prevent

exposure.

C C C C C C C C

k. Describe the first aid for cut/puncture

exposures, or fluid exposures to

the eyes, nose or mouth.

C C C C C C C C

l. Articulate the process for reporting

blood/body fluid exposure in the

workplace.

C C C C C C C C

m. Describe appropriate disposal of

items soaked/saturated with blood/

body fluids or other potentially

infectious materials.

C C C C C C C C

n. Describe regulated waste vs. general

trash and the appropriate disposal

of each.

C C C C C C C C

Patient

Safety

5. Describe occupational health practices

that prevent the health care worker from

transmitting infection to a patient.

C C C C C C C C

d. Describe work practices that reduce

the risk of infection transmission

(e.g., immunization, not coming

to work sick, hand hygiene).

C C C C C C C C

e. Explain the importance of health

care worker participation in

immunization programs.

C C C C C C C C

f. Describe how a staff member with

an infectious condition can pose

a risk to other health care worker,

patients, and visitors

C C C C C C C C

g. Describe signs, symptoms and

diagnoses that require absence

from work or work restrictions (e.g.,

C C C C C C C C
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Table 2. Continued

Cluster

Area

of

Competency

Competency

Statement

Terminal

Objective

Registered

Nurse/

Licensed

Practical

Nurse

Physician/

Nurse

Practitioner/

Physician

Assistant

Nursing

Assistant

Respiratory

Therapist

Physical/

Occupation

Therapist

Environmental

Services Laboratorians

Ancillary

Staff

fever with cough, fever with skin rash/

lesion, fever with other respiratory

symptoms, gastrointestinal

symptoms).

Critical

Thinking

6. Demonstrate ability to problem-solve and

apply knowledge to recognize, contain,

and prevent infection transmission.

C C C C C C C C

d. Explain how to access infection

control resources including policies

and procedures.

C C C C C C C C

e. Discuss own role in infection

prevention and control (e.g.,

recognizing unsafe activities,

intervening when breaches in

infection control are identified).

C C C C C C C C

f. Describe practice changes

(e.g., altered standard of care)

in the event of limited resources.

C C C C C C C C

Emergency

Preparedness

7. Describe the importance of health care

preparedness for natural or man-made

infectious disease disasters.

C C C C C C C C

d. Explain own role in the facility

disaster plan.

C C C C C C C C

e. Demonstrate participation in

facility drills and exercises.

C C C C C C C C

f. Describe practice changes

(e.g., altered standard of care) in

the event of limited resources.

C C C C C C C C

C
arrico

et
al

n
2
0

0
8

9

F
L
A

5
.0

D
T
D

�
Y
M
IC

14
1
1
_
p
ro
o
f
�

2
4
S
ep
tem

b
er

2
0
0
8
�

2
:0
6
a
m

�
ce

3
5

A
R

T
IC

L
E

IN
P

R
E

S
S

8
5
1

8
5
2

8
5
3

8
5
4

8
5
5

8
5
6

8
5
7

8
5
8

8
5
9

8
6
0

8
6
1

8
6
2

8
6
3

8
6
4

8
6
5

8
6
6

8
6
7

8
6
8

8
6
9

8
7
0

8
7
1

8
7
2

8
7
3

8
7
4

8
7
5

8
7
6

8
7
7

8
7
8

8
7
9

8
8
0

8
8
1

8
8
2

8
8
3

8
8
4

8
8
5

8
8
6

8
8
7

8
8
8

8
8
9

8
9
0

8
9
1

8
9
2

8
9
3

8
9
4

8
9
5

8
9
6

8
9
7

8
9
8

8
9
9

9
0
0

9
0
1

9
0
2

9
0
3

9
0
4

9
0
5

9
0
6

9
0
7

9
0
8

9
0
9

9
1
0

9
1
1

9
1
2

9
1
3

9
1
4

9
1
5

9
1
6

9
1
7

9
1
8

9
1
9

9
2
0

9
2
1

9
2
2

9
2
3

9
2
4

9
2
5

9
2
6

9
2
7

9
2
8

9
2
9

9
3
0

9
3
1

9
3
2

9
3
3

9
3
4

9
3
5

9
3
6

9
3
7

9
3
8

9
3
9

9
4
0

9
4
1

9
4
2

9
4
3

9
4
4

9
4
5

9
4
6

9
4
7

9
4
8

9
4
9

9
5
0

9
5
1

9
5
2

9
5
3

9
5
4

9
5
5

9
5
6

9
5
7

9
5
8

9
5
9

9
6
0

al



½T1�

½T2�

10 Vol. n No. n Carrico et al

ARTICLE IN PRESS

961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999

1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015

1016
1017
1018
category of health care worker (1 5 relevant; 2 5 not
relevant). Answers from the 3 panel members who rep-
resented each occupation were averaged.
T

1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
U
N
C
O
R
R
E
C

RESULTS

After the third round of Delphi panel assessment in
September 2007, there was a . 90% agreement on all
statements and terminal objectives, and at least 2 of
the 3 individuals representing each discipline, and at
least 3 of the 4 nurses, were in agreement. This itera-
tion provided the final version of the competencies
and terminal objectives, as shown in Table 1.

After discipline-specific feedback was incorporated,
a final matrix resulted that listed the competency state-
ments and terminal objectives with notation from each
discipline as to whether each statement and/or objec-
tive was pertinent to that discipline. This matrix is
shown in Table 2. These results affirm the investigators’
working hypothesis that the elements of an infection
prevention and control competency training program
likely would be consistent across health care worker
disciplines. The content for practical application would
require specific modifications to address discipline-
specific needs, however.

DISCUSSION

Identifying the specific knowledge and skills that a
hospital-based health care worker should possess is a
first step in establishing the basic infection prevention
and control foundation for educational settings, incl-
uding academic programs, employer orientation
processes, and other forms of health care worker con-
tinuing education. This project resulted in a set of IPC
competencies that await testing in real-world settings
and for hospital-based health care worker education.
Overall, the competencies identified in this study are
very similar to those identified for Canadian health
care workers.6 Two advantages to the competencies
identified through this study are the delineation of
competencies by health care worker groups and the
identification of terminal objectives that can be used
to measure health care worker performance. Another
unique finding in this study was the need for a compe-
tency that addresses health care preparedness for
natural or man-made infectious disease disasters. Bio-
terrorism and pandemic preparedness efforts tend to
focus on facility or community readiness, but often
fail to identify the individual health care worker’s role
in preparing for such an event. Given the impact of
SARS, the 2001 anthrax bioterrorism incident, and ex-
tensive influenza pandemic planning in the United
States, it is obvious that this competency must be
FLA 5.0 DTD � YMIC1411_proof � 24
E
D
P
R
O
O
F

incorporated into hospital-based health care worker
training programs if we expect hospitals to be prepared
for an infectious disease disaster.

Identifying IPC competencies is only the first step in
standardizing infection prevention and control prac-
tices. Translation and dissemination of these compe-
tencies into educational programs across all settings
and disciplines are also needed. Subsequent steps
also should involve communicating these competen-
cies to policy leaders and professional organizations
in each of the hospital-based health care worker disci-
plines and developing discipline-specific curricula.
Each discipline will require modified educational con-
tent specific to their job function as outlined by the
study. A competency-based approach to health care
worker training provides the framework on which
this flexible training can be based. The terminal objec-
tives identified in this project also could be used to as-
sess health care worker performance and ensure that
training has been successful and that proper infection
prevention strategies are being implemented. A combi-
nation of individual and peer monitoring may be used
to maximize the assessment of perceived and actual
behavior. As the IPC competencies are translated
and disseminated into educational programs and cur-
ricula, these training materials must be validated
through a structured evaluation process that includes
measurement of the behavioral change in the practice
setting. In this way, educational content can be stan-
dardized to ensure maximum effectiveness.

One limitation of this study involves the small num-
ber of health care personnel (3) in each discipline. An-
other limitation involves use of the Web-based process
as a primary means for vetting each iteration of the ma-
trix. This method has the potential to limit open discus-
sion that could be shared by all participants although
discussion through more frequent group conference
calls or interviews.

CONCLUSION

The methods used in this study were successful in
developing the first IPC competency and terminal ob-
jective matrix for hospital-based health care personnel
through a process of (1) drafting potential competency
statements and measurable objectives using literature
review, (2) verifying the information through an expan-
sion of the competency statements and objectives us-
ing a Delphi panel of experts crossing 8 different
hospital disciplines, and (3) clarifying and confirming
the competency statements and terminal objects ac-
cording to health care discipline using the Delphi panel
of experts.

This finalized set of core competencies and measur-
able terminal objectives were verified and confirmed
September 2008 � 2:06 am � ce 35
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by Delphi panelists who were all active in the health
care field. The final matrix may be considered a first
step toward the development of a framework for stan-
dardized infection prevention education and training
materials for hospital-based health care workers. The
next step should be a process that can determine
how well the matrix can be used and applied to educa-
tional programs provided in the real-world setting as a
means of determining the validity of training materials.
To accomplish this necessary validation, future work
should include developing curricula designed to ad-
dress the necessary knowledge and skill elements,
identifying metrics specific to the health care disci-
pline, and evaluating the health care worker’s ability
to apply the knowledge in his or her specific field
and environment. Ensuring that every hospital-based
health care worker is competent to prevent infection
transmission is an essential element for daily practice
as well as during times of emergency. The competen-
cies and terminal objectives can be used as a step to-
ward ensuring the readiness of hospital-based health
care workforce.
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