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BACKGROUND: In 2008 the Cystic Fibrosis (CF) Foundation launched the Respiratory Therapy
Mentoring Program, which pairs a respiratory therapist (RT) relatively new to CF (apprentice)
with a highly experienced RT (mentor) from a similar CF care center. We wished to determine if
we had achieved our short-term goal of increasing CF-specific knowledge among the apprentices
who participated in the program. METHODS: Selected apprentices were each matched with a
mentor, based on characteristics of CF population, clinical setting, center size, and geographic
location of their care centers. Apprentices completed a CF-specific RT knowledge self assessment
tool prior to and after a site visit to their mentor’s center. Mentors also completed a post site visit
knowledge self assessment tool regarding their apprentice. RESULTS: Thirty-seven apprentices
completed a pre and post site visit knowledge self assessment tool. The median pre and post site visit
scores were 12 and 31 (P < .001) respectively. The mentors’ post site visit scores of their apprentices
(median 29, P � .07) did not significantly differ from the apprentices’ post site visit scores. CON-
CLUSIONS: The results of this preliminary evaluation suggest that the RT mentoring program has
achieved its short-term goal of increasing CF-specific knowledge among RTs relatively new to CF
care. Key words: cystic fibrosis; respiratory therapy; mentoring; quality improvement; education. [Respir
Care 2013;58(5):764–769. © 2013 Daedalus Enterprises]

Introduction

Cystic fibrosis (CF) is an autosomal recessive, multi-
system chronic disease affecting an estimated 30,000 peo-

ple in the United States. The pulmonary manifestations
account for the majority of the morbidity and mortality.1

Patients with CF have difficulty clearing mucus from their
lungs, resulting in chronic pulmonary infections and in-
flammation, which leads to bronchiectasis. In order to main-
tain lung health, clearance of airway secretions is recom-
mended.2 Multidisciplinary care, aggressive pulmonary and
nutritional management, and newly introduced therapies
have resulted in significant improvements in the length
and quality of life for people with CF.

SEE THE RELATED EDITORIAL ON PAGE 889

The CF Foundation accredits more than 110 CF care
centers across the United States, caring for approximately
25,000 patients. The care centers are comprised of multi-
disciplinary teams that include physicians (typically pul-
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monologists serving as center directors), nurses (typically
serving as clinical coordinators), respiratory therapists
(RTs), dietitians, social workers, and other healthcare pro-
fessionals.3 The CF RT is an integral member of the team.
The optimal care of a CF patient requires knowledge of the
disease and its impact on the lungs and other organ sys-
tems, pulmonary function testing, airway clearance tech-
niques, chronic medications for maintenance of lung health,
pulmonary complications, and infection control issues.2,4-6

Practicing RTs must also build a strong partnership with
patients and families in order to customize care to the
needs and preferences of the individual and promote self-
management strategies and adherence to the daily medical
regimen. Because of the specialized nature of CF care, CF
RTs in the United States gain most of their knowledge and
experience through on-the-job training from other mem-
bers of their care center team and annual participation in
courses and workshops at the North American Cystic Fi-
brosis Conference.

As part of the CF Foundation’s ongoing quality im-
provement initiative, the Foundation launched the CF Re-
spiratory Therapy Mentoring Program in 2008. The pri-
mary goal of this study was to assess the effectiveness of
this new program by measuring CF-specific knowledge
among apprentices with a CF-specific RT Knowledge Self
Assessment Tool (RT KAT) designed for this study, be-
fore and after completion of the program. In addition, we
conducted surveys of the apprentices and their center di-
rectors/clinic coordinators to collect subjective feedback
on the program.

Methods

The CF Foundation, which provided administrative and
financial support for the mentoring program, chose 3 highly
experienced RTs to serve as facilitators for the program
and to develop a CF Respiratory Therapy Resource Doc-
ument (RT 101). This comprehensive document covered
the fundamental knowledge thought to be important in
delivering competent respiratory care to CF patients. It is
available to all RTs on the CF Foundation’s intranet.

RT Knowledge Assessment Tool

The RT 101 document served as the template for de-
velopment of the RT KAT, an assessment tool that en-
compassed a wide range of topics pertinent to CF patient
care, such as airway clearance techniques, infection con-
trol, equipment and devices, and inhalation therapy. It con-
sisted of 13 questions, with 19 scored responses (see the
supplementary materials at http://www.rcjournal.com). The
selected mentors reviewed the RT 101 document and the
RT KAT before launch of the mentoring program, and
there was a consensus among these experts that the RT KAT

covered the key areas of CF-specific knowledge for RTs
working at a CF care center (“face validity”). No formal
validation or psychometric analyses were conducted on
the RT KAT.

Apprentices were asked to provide an honest self-as-
sessment of their RT knowledge and skills at both the
beginning and end of the program (pre and post site visit
RT KAT). Each mentor was also asked to complete a post
site visit RT KAT to assess their apprentice’s knowledge.
All the answers were scored using the following Likert
rating scale: Strongly disagree (�2), Disagree (�1),
Agree (1), Strongly agree (2). The minimum and maxi-
mum scores were –38 and �38, respectively.

Program Evaluation Surveys

To further assess the effectiveness of the mentoring pro-
gram, 2 surveys were conducted. First, a survey of the
apprentice’s center director and/or clinic coordinator was
conducted 3–6 months after the site visit. This survey
evaluated the apprentice’s impact on their center’s CF clin-
ical practice.

Second, in the fall of 2010, a survey was conducted of
all former apprentices. The completion of this survey was
anonymous, preventing the identification of the responders
and non-responders. It assessed the apprentice’s confidence
in performing their role and perceived improvement in CF
patient care at their center. Questions regarding continued
engagement in CF care and amount of time spent caring for
CF patients were also asked to assess the retention of RTs
after participation in the program. Both surveys were con-
ducted using Survey Monkey (www.surveymonkey.com).

QUICK LOOK

Current knowledge

The Cystic Fibrosis (CF) Foundation accredits more
than 110 CF care centers across the United States, which
care for approximately 25,000 CF patients. The CF
respiratory therapist (RT) is an integral member of the
team. Optimal care of a CF patient requires knowledge
of the pathophysiology, pulmonary function testing, air-
way clearance techniques, lung health maintenance med-
ications, pulmonary complications, and infection con-
trol issues. In the CF Foundation’s respiratory therapy
mentoring program, experienced mentors give RTs spe-
cialized training in CF respiratory care.

What this paper contributes to our knowledge

The CF Foundation mentoring program was found to
effectively improve apprentice RTs’ knowledge of this
disease.
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Selection of Participants and Matching

Starting with a successful pilot, from 2008 to 2010, the
program consisted of 2 sessions per year, with approxi-
mately 10 apprentice/mentor matches per session. Of the
81 apprentices who applied, 44 were chosen to participate,
based on criteria described below. In 2011 the program
was changed to 1 session per year, with 10–15 matches.

A call for applications was sent out at the beginning of
each session, via the CF RT Listserv and an e-mail com-
munication to all CF care center directors. A program
overview was provided, which outlined the roles and ex-
pectations of the mentors and apprentices. All applications
were assessed objectively using a point system.

Mentor applications were evaluated and scored based
on years of CF experience (a minimum of 5 years is re-
quired), number of hours worked, percent of time devoted
to CF care, and level of involvement in the CF respiratory
therapy community (eg, participation at national confer-
ences, consortia). Selected mentors agreed to participate in
the program for a minimum of 2 sessions.

Apprentice applications were evaluated and scored based
on years of CF experience (� 3 years was prioritized),
center size, number of hours worked, percent of time de-
voted to CF care, and the availability of other CF RTs at
the center. For example, applicants with less CF experi-
ence, working at a high volume CF center and with no
other experienced CF RTs, scored higher than those with
more CF experience at a smaller center with the support of
other CF RTs. Those with the highest point totals were
selected to participate in the program.

The mentors and apprentices were then matched based
on the characteristics of the CF population they served
(adults/pediatrics/both), their clinical setting (in-patient/
out-patient/both), center size, and the geographic location
of their respective CF centers.

Site Visit Process

Mentors and apprentices were notified of their accep-
tance into the program and were provided contact infor-
mation for their counterpart, a checklist of responsibilities,
guidelines for developing learning objectives, and a copy
of the CF RT 101 resource document. Apprentices were
also asked to complete the pre-site-visit RT KAT. The
completed RT KAT and the apprentice’s application were
provided to his/her mentor. Conference calls were then
conducted between the facilitator and each mentor/appren-
tice pair to review expectations and site visit logistics.

Each apprentice developed learning objectives for the
site visit with input from his/her own CF care team and the
assigned mentor. Once the objectives were finalized, the
mentor prepared an agenda for the 1–2 day site visit. The
visit typically included a meeting with the multidisciplinary

CF team, a review of the RT 101 document and the men-
tor’s CF respiratory specific educational and patient as-
sessment materials, shadowing the mentor in out-patient
clinic and/or during in-patient rounds, pre and post clinic
conferences, and a debrief at the end of the visit to review
the learning objectives. Within 2 weeks after the site visit,
the apprentice and mentor completed a post site visit
RT KAT.

Outcome Measures

The RT KAT score of the apprentices and mentors was
the primary outcome measure. Apprentices who completed
both a pre and post site visit RT KAT were included in the
analysis. If an apprentice did not answer a specific ques-
tion on either the pre or post site visit RT KAT, that
question was excluded from the analyses. If an apprentice
or mentor did not answer a specific question on the post
site visit RT KAT, that question was excluded from the
analyses. The total scores are presented as medians with
minimum and maximum values.

Statistical Analyses

The pre and post apprentice scores for each question
and for the sum totals were compared with a Wilcoxon
signed-rank test. The apprentices’ and mentors’ post site
visit RT KAT scores for each question and the sum totals

Table 1. Characteristics of Apprentices and Mentors: 2008–2010

Apprentices Mentors

Total number of participants 44 23
Years of experience

� 1 20
1–3 13
� 3 11
Median 20
Range 7–30

Program
Pediatric 15 9
Adult 6 3
Both 23 11

Number of CF patients
Median 120 170
Range 40–400 90–600

Percent time devoted to CF
Median 38 55
Range 15–100 25–100

Service
Out-patient 11 3
In-patient 4 0
Both 29 20
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were compared with a Mann-Whitney test. A P value
(2 tailed) � .05 was considered statistically significant.

Results

Participants

Since inception, 44 apprentices and 23 mentors have
participated in the program. The apprentices were selected
from among 81 applicants.

As shown in Table 1, the mentors had a median of
20 years of experience in CF care (range 7–30 y). The
mentors were from both pediatric and adult CF care pro-
grams and various center sizes, with a median of 170
patients (range 90–600 patients). The median proportion
of time that the mentors devoted to CF care was 55%
(range 25–100%). Twenty of the 23 mentors worked in
both the out-patient and in-patient setting, and only 3 of
the 23 provided care exclusively in the out-patient setting.

Of the apprentices who participated in the program, 33
of 44 had � 3 years experience in CF care, and 20 had
� 1 year. The apprentices also represented pediatric and
adult programs, with 23 of 44 working in both. The me-
dian center size among apprentices was 120 patients (range
40–400) and the median time devoted to CF was 38%

(range 15–100%). Twenty-nine of the 44 apprentices pro-
vided care in both the in-patient and out-patient setting.

RT KAT Results

Thirty-seven mentor/apprentice pairs (excluding the pi-
lot session) completed a pre and post-site visit RT KAT.
Table 2 shows the distribution of apprentice responses to
each question in the pre and post site visit RT KAT. Of
note, before the site visit, over half of the apprentices
answered “disagree” when asked if they were able to dis-
cuss, demonstrate, and instruct patients using airway clear-
ance techniques, such as active cycle of breathing, auto-
genic drainage, and intrapulmonary percussive ventilation,
and over a third disagreed with questions concerning the
their own knowledge of transmission of pathogens, med-
ication use at their care center, adverse side effects of
medications, and educational resources for patients and
families.

The median apprentice pre site visit total score was 12
(range –13 to 35) and the median apprentice post site visit
total score was 31 (range 17 to 38), a statistically signif-
icant difference (P � .001). The difference between pre
and post site visit scores was also statistically significant
for each individual question on the RT KAT (see Table 2).

Table 2. Distribution of Apprentices’ Knowledge Self Assessment Responses

Question

Pre Site Visit (%) Post Site Visit (%)

P*Strongly
Disagree

Disagree Agree
Strongly

Agree
Strongly
Disagree

Disagree Agree
Strongly

Agree

Lung disease 11 69 19 42 58 .005
Pathogens 39 56 6 53 47 � .001
Infection control 14 58 28 22 78 .001
Disinfecting respiratory equipment 3 51 46 11 89 .002
Airway clearance prescription 8 57 35 3 24 73 .005
Airway clearance techniques

Percussion and postural drainage 16 54 30 24 76 � .001
Active cycle of breathing 11 49 34 6 3 49 49 � .001
Autogenic drainage 15 42 33 9 9 48 42 � .001
PEP/airway oscillation device 27 59 14 32 68 � .001
Intrapulmonary percussive ventilation 6 52 39 3 6 48 45 � .001
High frequency chest wall compression 3 14 60 23 29 71 .001
Huff cough 19 51 30 24 76 � .001

Medications - guidelines 16 70 14 30 70 � .001
Medications - registry 3 54 40 3 3 40 57 � .001
Medications - side effects 42 53 6 50 50 � .001
Respiratory equipment 14 65 22 24 76 � .001
Order of medications 11 51 38 14 86 .001
Education of patients/families 6 31 56 8 36 64 � .001
Customization of airway clearance 3 27 62 8 35 65 � .001

* P values from Wilcoxon signed-rank test.
PEP � positive expiratory pressure device

CYSTIC FIBROSIS FOUNDATION MENTORING PROGRAM

RESPIRATORY CARE • MAY 2013 VOL 58 NO 5 767



The apprentices’ and mentors’ post site visit RT KAT
scores did not significantly differ: median of 31 (range 17
to 38) and 29 (range 12 to 38), respectively (P � .07). The
apprentices’ and mentors’ post site visit scores also did not
differ significantly for any of the individual questions (data
not shown).

Survey Results

Twenty-six of 37 (70%) of the apprentices’ center di-
rectors/clinic coordinators completed the survey, and 72%
responded that CF respiratory care had improved at their
center since the RT participated in the program, and 80%
responded that their RT was more knowledgeable and ac-
tive in CF care. Among the 44 apprentices, 38 (86%)
completed the program evaluation survey. The results are
shown in Table 3. Of note, 33 of 38 (86.8%) reported that
the level of respiratory care had improved at their center
since participation in the program.

Discussion

The CF Foundation mentoring program provided an op-
portunity for an RT relatively new to the role as a member
of the CF multidisciplinary care team to work closely with
and learn from a highly experienced RT. In this study we
found that apprentices’ self-assessed CF-specific knowl-
edge significantly increased following participation in the
mentoring program. Results of the program evaluation sur-
veys completed by the apprentices and their center direc-
tors/clinic coordinators provide supportive evidence of the
value of the program. These findings suggest that the men-
toring program is meeting the short-term goal of increas-
ing CF-specific knowledge among RTs who are relatively
new to CF care.

Anecdotal evidence pointed to additional unexpected
benefits of the program. First, we believe the high reten-
tion rate reported among apprentices is an important find-
ing that may be related to improved job satisfaction. An
engaged and experienced workforce will increase the like-
lihood that we will achieve our overarching goal (ie, to
improve the quality of respiratory care and healthcare out-
comes for CF patients). Of note, several apprentices have
now returned to the program as mentors, including one
who is currently serving as a facilitator to oversee the
entire program. Second, subjective feedback from mentors
suggested that the program benefitted them as well. Some
mentors reported that they increased their own knowledge
and confidence in preparing for their apprentice. As Aris-
totle once said, “Teaching is the highest form of under-
standing.” Lastly, the program seemed to stimulate pro-
ductive interactions between RTs at care centers across the
country, fostering what Wenger and Snyder7 have referred
to as “communities of practice.” This we believe will be
important in sustaining and further improving the CF care
model.

We are not aware of any similar mentoring programs for
RTs in this or any other specialized care areas. The annual
North American CF Conference has sessions tailored to
RTs, including a day-long session focused on teaching
airway clearance techniques. This session is popular among
RTs who are new to CF care and is rated highly in post-
session surveys. However, this session focuses on only
one aspect of respiratory care. There are other networking
sessions for RTs at the North American CF Conference for
informal sharing of knowledge, as well as an active List-
serv, on which CF RTs can post questions and comments.
None of these opportunities have one-on-one interactions
focused on improving knowledge and skills, like the men-
toring program described in this study.

While this preliminary evaluation of the effectiveness of
the program is encouraging, several important limitations
must be pointed out. The RT KAT was developed by
highly experienced RTs and had face validity among their

Table 3. Apprentice Program Evaluation Survey

n %

Total participants (44) 38 (86)
Are you still working with CF patients in CF care?

Yes 37 (97.4)
No 1 (2.6)

Has the amount of time that you spend at work
caring for CF patients increased?
Yes 20 (52.6)
No 18 (47.4)

Do you still have contact with your mentor?
Yes 22 (57.9)
No 16 (42.1)

Do you feel comfortable contacting your mentor
with clinical questions or concerns?
Yes 37 (97.4)
No 1 (2.6)

Have you participated/presented work pertaining to
CF at conferences, consortia, et cetera, since
participation in the mentoring program?
Yes 16 (43.2)
No 21 (56.8)
Skipped question 1

Do you feel the level of CF respiratory care has
improved at your center since participation in
the mentoring program?
Yes 33 (86.8)
No 5 (13.2)

Have you been able to accomplish, and/or
implement the goals that you set for this
program?
Yes 28 (73.7)
No 10 (26.3)

CF � cystic fibrosis
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peers, but it is subjective in nature and not scientifically
validated. Some key aspects of CF respiratory care may
have been missed and/or others wrongly weighted in the
scoring scheme. Another potential limitation is the risk of
bias in the apprentice self assessments. However, the close
agreement between the apprentice and mentor post site
visit RT KATs lends credibility to the self assessments of
the apprentices.

It is also important to note that the mentoring process
was not rigorously standardized. For example, there were
no processes to ensure that all mentors administered and
taught airway clearance techniques in the same manner.
The variability in knowledge, skills, and teaching ability
of the mentors could impact the fidelity of the knowledge
transmitted to the apprentice, and the subsequent assess-
ments of knowledge by apprentice and mentor.

The program evaluation surveys also had limitations.
They were subjective in nature, and the responses to the
apprentice survey were collected from 1 month to 28 months
post site visit. Because of the variable time elapsed be-
tween the mentoring session and completion of the survey,
the results may be influenced by recall bias.8 Nonetheless,
the apprentice survey results (see Table 3) showed that
many of them maintained contact with their mentors and
felt comfortable contacting them with questions regarding
the care of CF patients after completion of the program.

Conclusions

The CF Foundation Respiratory Therapy Mentoring Pro-
gram is a unique opportunity for RTs relatively new to CF
(apprentices) to receive specialized training in CF respi-
ratory care from a highly experienced mentor. This pre-
liminary assessment suggests that the program has been
effective in meeting the short-term goal of improving ap-
prentices’ RT specific knowledge.
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