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ABSTRACT

BACKGROUND: Neonatal tracheal intubation (NTI) is an
important clinical skill. Suboptimal performance is associated
with patient harm. Simulation training can improve NTI per-
formance. Improving performance requires an objective
assessment of competency. Competency assessment tools need
strong evidence of validity. We hypothesized that an NTI com-
petency assessment tool with multisource validity evidence
could be developed and be used for formative and summative
assessment during simulation-based training.

METHODS: An NTI assessment tool was developed based on a
literature review. The tool was refined through 2 rounds of a
modified Delphi process involving 12 subject-matter experts.
The final tool included a 22-item checklist, a global skills
assessment, and an entrustable professional activity (EPA)
level. The validity of the checklist was assessed by having 4
blinded reviewers score 23 videos of health care providers
intubating a neonatal simulator.

REesuLTS: The checklist items had good internal consistency
(overall o =0.79). Checklist scores were greater for providers

at greater training levels and with more NTI experience.
Checklist scores correlated with global skills assessment
(p=0.85; P < .05), EPA levels (p=0.87; P < .05), percent
glottic exposure (r=0.59; P < .05), and Cormack-Lehane
scores (p=0.95; P < .05). Checklist scores reliably predicted
EPA levels.

ConcLusions: We developed an NTI competency assessment
tool with multisource validity evidence. The tool was able to
discriminate NTI performance based on experience. The tool
can be used during simulation-based NTI training to provide
formative and summative assessment and can aid with entrust-
ment decisions.

KeYywoRDs: global skills assessment; entrustable professional
activities assessment; neonatal intubation; procedural skills
checklist; validity
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WHAT'S NEw

No available assessment tools for neonatal intubation
have strong validity evidence. This novel neonatal
intubation assessment tool demonstrated multisource
validity and can be used for simulation-based assess-
ment and entrustment decisions.

NEONATAL TRACHEAL INTUBATION (NTI) performance
by pediatric trainees and providers is suboptimal.’
Reported success rates for pediatric residents range from
20% to 60%.' Limited months in neonatal intensive
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care unit (NICU) rotations,’ increased utilization of nurse
practitioners (NPs) and physician assistants (PAs),’
changes in Neonatal Resuscitation Program guidelines,®
and increased use of noninvasive ventilation’ may
decrease procedural opportunities and thus contribute to
decreased NTI competency. Competition for procedures
among trainees has limited other options, such as anesthe-
sia rotations, to supplement clinical NTI experience.
Suboptimal NTI performance can have serious conse-
quences. Neonates undergoing multiple NTI attempts are
at risk for adverse events, intracranial hemorrhage, and
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impaired neurodevelopmental outcomes. Given limi-

tations in NTI experience, it is unlikely that the majority
of pediatric residents develop competency to safely per-
form NTI during residency.'” However, this skill remains
important for pediatricians, particularly those practicing
in rural settings or entering fellowship training in a critical
care subspecialty.'"'® This has led pediatric educators to
ask how NTI competency can be improved in the current
training environment.

Previous studies have shown improved competency in
clinical procedures, such as central-line placement, per-
formance of advanced cardiac life support, and infant
lumbar puncture, after simulation-based training using
deliberate practice (DP) and mastery learning (ML).'”~"”
With DP and ML, learners receive immediate formative
feedback directed at improving performance to a prede-
fined standard or minimum passing score on an assess-
ment tool.”’ Learners continue training until they reach a
level of “mastery” on the assessment tool.”” An evidence-
based pedagogical framework for procedural skills train-
ing—Learn-See-Practice-Prove-Do-Maintain—includes
DP and ML in simulation to ensure a basic level of com-
petency before trainees are entrusted to perform proce-
dures clinically.”’ Literature reviews and meta-analyses
have shown that simulation-based medical education with
DP and ML yields improved patient care/outcomes and
cost savings compared with traditional clinical educa-
tion.”” Given the evidence supporting DP with ML, it
makes sense to apply this strategy to NTI training. A key
step in conducting such training is developing a compe-
tency assessment tool with multisource validity evidence.

Validity is a complex topic. Many authors have contrib-
uted to the theories and frameworks that form the contem-
porary approach to validity.”””° Messick’s framework
includes multiple sources of evidence to support construct
validity, where “intangible attributes,” or constructs, are
linked to “observable attributes.””® Five sources of valid-
ity described by Messick are: 1) content, 2) response pro-
cess, 3) internal structure, 4) relations to other variables,
and 5) consequences. Ideally, an NTI competency assess-
ment tool should have evidence of validity in each area.

In this report, we describe the development and testing
of an NTI competency assessment tool with multisource
validity evidence. We first describe how the checklist was
created, then provide multiple sources of validity evi-
dence for its use. We hypothesize that the competency
assessment tool could be used for formative and summa-
tive assessment during simulation training in NTI and
could aid in entrustment decisions.

METHODS

Stupy DEsIGN

The NTI competency assessment tool was developed
through the International Network for Simulation-based
Pediatric Innovation, Research, and Education Research
Network following established guidelines,”’ which have
been used in a previous study.”® These guidelines are
based on evidence and theory for simulation-based
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education and assessment”' and provide an overview of
necessary steps for assessment tool development. Sources
of validity evidence for the assessment tool were evalu-
ated using the framework described by Messick.”® The
study was approved by the Human Subjects Committee at
Yale University.

CHECKLIST DEVELOPMENT

InTiAL CHECKLIST DRAFT

The initial assessment tool draft was developed based on a
literature review. Three investigators (L.J., T.S., A.N.)
searched for “intubation,” “pediatric intubation,” and
“neonatal intubation” and reviewed textbooks on pediatric/
neonatal procedures and resuscitation to identify published
NTI competency assessment tools with validity evidence.
One 13-item dichotomous procedural checklist with a
nonanchored global skills assessment (GSA) for neonatal
nasotracheal intubation was identified and used as a
reference.* The newly drafted NTI competency assessment
tool used a previously published template”” and included 21
dichotomously rated (eg, “done correctly” vs “done incor-
rectly, or not done”) performance elements, an anchored
5-point GSA (describing performance over a spectrum of
novice to expert), and a 5-point entrustable professional
activity (EPA) level. The 5 GSA ratings were novice,
advanced beginner, competent, proficient, and expert.”” The
5 EPA levels were as follows: 1) “ready to observe the activ-
ity only, not ready to perform procedure on patient even with
direct supervision”; 2) “ready to perform procedure with
direct supervision present in the room”; 3) “ready to perform
the procedure with supervision available within minutes”; 4)
“ready to perform procedure without direct supervision (ie,
under clinical oversight)”; and 5) “ready to provide supervi-
sion to juniors learning the procedure.”””*’

MobiFiep DeLpHI PROCESS

A modified Delphi process was used to optimize the
content of the draft.”’”" Twelve subject-matter experts
(SME?5) in NTI with training in neonatal—perinatal medi-
cine, critical care medicine, emergency medicine, otolar-
yngology, and anesthesiology participated in the Delphi
process. These specialties were chosen because they
include the intubation of neonates. The SME group was
international, with members from United States, Canada,
and Japan. All SMEs were board-certified, fully licensed,
and practicing independently for a minimum of 5 years.

Delphi rounds were conducted via e-mail using a stan-
dardized template. SMEs were instructed to review each
checklist item on the assessment tool and rate it on a
7-point Likert scale, with scores of 1, 2, and 3 indicating
“not important”; 4, 5, and 6 indicating ‘“‘somewhat
important”; and 7 indicating “mandatory.””’ SMEs also
were asked to provide comments regarding checklist item
alteration or need for additional items. Results were
aggregated and analyzed. Suggestions for item alteration/
addition were collated by 1 investigator (L.J.). The initial
checklist was revised to reflect the comments and sugges-
tions provided, and the revised draft checklist was then
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Table 1. Demographics of Study Participants (n =23)
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Student Residents Fellows PA/NP Attending Neonatologists P Value
(n=1) (n=6) (n=4) (n=7) (n=5)
Years of experience, mean (SD) 1.5(0) 1.8(0.8) 2.5(0.6) 11.5(8.5) 14(7) .05
Previous neonatal intubations, 0(0) 0(0) 32.5 (27.5—-40) 52.5 (8—90) 150 (97.5—-225) .002

median (IQR)

PA indicates physician assistant; NP, nurse practitioner; SD standard deviation; and IQR, interquartile range.

redistributed to the SMEs for the second round of Delphi
review. After 2 rounds, consensus was reached and no
additional comments were provided. All 12 SMEs partici-
pated in both Delphi rounds.

CHECKLIST VALIDATION

VALiDITY AND RELIABILITY TESTING

The final version of the competency assessment tool
was evaluated for validity and reliability. For this assess-
ment, 23 subjects of variant training levels and with dif-
ferent NTI experience were recruited from Yale
University. Demographic data on the subjects are pre-
sented in Table 1. Each subject performed a single NTI
attempt on a neonatal simulator (SimNewB; Laerdal Med-
ical, Wappinger Falls, NY). The SimNewB manikin was
selected based on its realistic airway. Subjects used a
video laryngoscope (VL) to perform the NTI (Storz C-
MAC; Karl Storz Inc, Germany) but intubated using a
direct laryngoscopic view (ie, not using the video screen).
For the simulated NTI, the SimNewB manikin was posi-
tioned on a radiant warmer (with its lower extremities fac-
ing the head of the warmer), and appropriate NTI
equipment was available. Subjects were instructed to per-
form an NTT as part of a brief scenario involving a 3-kg
infant undergoing nonemergent NTI for retinopathy of
prematurity surgery. One additional provider played the
role of a bedside nurse. The “nurse” could assist the lar-
yngoscopist if requested but could not offer suggestions
or perform the NTI. Each subject performed a single NTI
attempt and was encouraged to verbalize actions as they
were performed. Subjects were provided a copy of the
assessment tool that would be used to rate performance
and reviewed it before starting the procedure.

The NTI performance of each subject was video-
recorded using both a wide-angle video camera and VL.

The video camera (Vixia HSM31; Canon USA, Melville,
NY) was set up to record across the warmer from the man-
ikin’s right side at a distance of 3 feet. The VL recorded a
view of the airway during the NTI attempt. Representative
video images of the simulated NTIs are provided in
the Figure.

Four blinded reviewers used the neonatal NTI compe-
tency assessment tool to score each of the 23 video-
recorded NTIs by assigning a checklist score, a GSA, and
an EPA level. Reviewers also scored each subject’s air-
way visualization from VL images using the Cormack-
Lehane (C-L) scale and percentage of glottic opening
(POGO).”** The C-L scale was graded on a 4-point
scale, with Grade 1 indicating that most of the glottis was
visible, Grade 2 indicating that only the posterior extrem-
ity of the glottis was visible, Grade 3 indicating that only
the epiglottis was seen and no part of the glottis was seen,
and Grade 4 indicating that not even the epiglottis was
seen.”” The POGO was scored on continuous range from
0% to 100% of glottic exposure.” The raters were board-
certified neonatologists who practice in level IV academic
centers. Raters were not familiar with study subjects and
were blinded to subjects’ level of training and experience.
NTI videos were sent to the reviewers via a secure server.

RATER TRAINING AND CALIBRATION

The 4 blinded reviewers participated in a 2-hour train-
ing session that introduced them to the study’s purpose,
provided information on the development of the compe-
tency assessment tool, and instructed them on how score
performance using the tool. To ensure consistency, raters
were provided with an assessment tool that included oper-
ational definitions for each checklist item. After the initial
training, each rater scored 3 NTI calibration videos that
had previously been independently rated by 3 investiga-
tors (LJ., T.S., AN.). Each reviewer subsequently

Figure. (A) Video image of intubation used by reviewers to complete checklist scores, GSA, and EPA. (B) Video image of airway used by
reviewers to assign POGO and C-L scores. GSA indicates global skill assessment; EPA, entrustable professional activities; POGO, percent
of glottic opening; and C-L, Cormack—Lehane.
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discussed their scores with a study investigator (L.J.).
Rater training was stopped when the interrater reliability
(IRR) among 4 reviewers reached an a priori—defined
threshold (intraclass correlation coefficient [ICC]:
ICC >0.8).”

STATISTICAL ANALYSIS

The Cronbach alpha () was used during each round of
the Delphi process to determine the internal consistency
of checklist items by the 12 SMEs. An a priori « of 0.7 to
0.9 was used to define SME consensus.”’’*" Differences in
experience between study subjects were calculated using
1-way analysis of variance (ANOVA), or Kruskal-Wallis
1-way ANOVA on ranks with all pairwise multiple com-
parison procedures (Dunn method). A 2-way, mixed-
effects, consistency, average-measures ICC among the 4
blinded reviewers and 3 investigators was used during
rater training to determine IRR. Competency assessment
tool scores from the blinded reviewers were evaluated in
several ways. The IRR of the reviewers was calculated
based on the ICC of checklist scores. Correlation between
checklist scores, GSA, EPA level, POGO, and C-L score
were calculated using the Pearson correlation coefficient
(r) for continuous variables or Spearman rho (p) coeffi-
cient for noncontinuous (ordinal) variables. Statistical sig-
nificance of correlations was calculated using 1-way
ANOVA for normally distributed variables or a Mann-
Whitney U test for nonparametric variables. An accept-
able ICC was considered >0.7.”" Statistical significance
was set at P < .05. Statistical analyses were completed
with SPSS 22.0 software (IBM Corp, Armonk, NY).

ResuLTs

CHECKLIST DEVELOPMENT

The initial checklist contained 21 items. In the first
round of Delphi, no item scored <4 on average; therefore,
all items were maintained for the second round. The Cron-
bach o of the first checklist draft was 0.73 (95% confi-
dence interval, 0.44—0.91). One item, “employs
appropriate technique to open mouth prior to inserting
blade,” was added, and several other items were modified.
During the second round, no item scored <4 on average,
and no additional items were added. The Cronbach « for
the second (final) checklist draft increased to 0.79 (95%
confidence interval, 0.48—0.96). The final checklist had
22 items (including 9 general procedural items and 13 dis-
crete  NTI performance elements) (Supplementary
Appendix A).

CHECKLIST VALIDATION

A summary of the sources of validity used in the study
is provided in Table 2. The ICC during rater training
ranged from 0.8 to 0.92. The overall ICC of the 4 blinded
reviewers on the 23 neonatal NTI videos was 0.64, indi-
cating moderate IRR.

AcADEMIC PEDIATRICS

Checklist scores, GSA ratings, and EPA levels corre-
lated with subject training level (Table 3). NICU-special-
ized providers (ie, fellows, attendings, NP/PA)
outperformed general providers (ie, students and resi-
dents) (P < .001). Nine subjects (39%) were not able to
intubate the manikin successfully. Attending neonatolo-
gists had the greatest GSA and EPA ratings, but their
checklist scores were lower than those of neonatal fellows
and NP/PAs. Checklist scores, GSA ratings, and EPA lev-
els correlated with subject NTI experience (Table 4). Dis-
criminatory ability, however, appeared to be lost with
NTI experience of >30.

Correlations between checklist scores, GSA, EPA level,
POGO, and C-L scales are provided in Table 5. The great-
est levels of correlation were seen with GSA rating
(p=0.85), EPA level (p=0.87), and C-L scores
(p=0.95). All correlation coefficients were statistically
significant with P < .05. Checklist scores and EPA level
were positively correlated at a level of statistical signifi-
cance (P <.001, p=0.770). A checklist score of 6
equaled an EPA level of 1, a score of 10 equaled an EPA
level of 2, a score of 12 equaled an EPA level of 3, a score
of 13 equaled an EPA level of 4, and a score of 14 equaled
an EPA level of 5.

Discussion

We developed an NTI competency assessment tool that
included a procedural checklist, a GSA, and an EPA level.
An international group of multidisciplinary experts in NTI
participated in the Delphi process to develop the tool. The
assessment tool demonstrated acceptable IRR and multi-
ple sources of validity evidence, including content,
response process, internal structure, relation to other vari-
ables, and consequences. We believe this tool has suffi-
cient evidence of validity for use in both formative and
summative assessment during simulation-based NTI
training.

The mean scores of the itemized checklist success-
fully discriminated subjects based on their NTI skill,
as defined by a greater level of training and a greater
number of successful clinical NTIs. Interestingly, the
mean scores of the attending neonatologists on the
itemized checklist were lower than the scores of the
fellows and the NP/PAs. This discrepancy may be
due to the fact that more experienced providers often
score lower on itemized checklists as the result of
their lesser focus on individualized procedural
steps.”” An expert’s high-level performance may be
the result of the ability to assess a situation and to
skip nonessential steps based on pre-existing knowl-
edge and experience. This also highlights the value of
global assessment scales, in which experts are more
likely to score greater even when they omit several
steps on a checklist. Our study finding was consistent
with this phenomenon; that is, the attending neonatol-
ogists had the greatest scores on the GSA and EPA
assessments. Another contributing factor might be
that fellows and NP/PAs intubate more frequently in
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Table 2. Sources of Validity Evidence for the Neonatal Tracheal Intubation Checklist

Sources of Sources Used in This
Evidence®' Examples Study Results
Content Representativeness of Literature review Initial draft was 21 items
assessment items to performed No item scored <4 on average on
domain International, multipro- either of 2 Delphi rounds
e Literature review fessional subject mat- One item added and another item bro-
e Expert opinion ter experts ken up into subitems
Quality of items on tool participated in modi- Final checklist had 22 items, with GSA
Qualifications of authors fied Delphi and EPA ratings
of tool
Response Rater training and Rater training and IRR during rater training was 0.8 to
process calibration calibration 0.92
Data storage and Standardized, simulated ICC among the 4 blinded reviewers
security setting and videos of ranged from 0.79 to 0.91
Quality control of scor- neonatal intubation
ing/reporting Data stored on secure

Internal structure

Relations to other
variables

Consequences

Item analysis data
Score scale reliability
Generalizability

Correlation with other
relevant variables
® Measures of
experience
(role, years in
practice)
e Scores on other
exams/assessments

Standard setting
procedures

Impact of scores on par-
ticipants/society

computer

Internal consistency
IRR

Correlation with other
relevant variables
e Experience
e Checklist scores
e GSA
e EPA
* POGO
e C-L scores

Acceptable standard set
forICC
EPA levels

Cronbach « for the first checklist draft
was 0.73 (95% Cl, 0.44—0.91)

Cronbach « for the second (final)
checklist draft was 0.79 (95% Cl,
0.48—-0.96)

Cronbach « of each procedural check-
listitem ranged from 0.85 to 0.87

Overall ICC between 4 raters on 23
videos was 0.64

Checklist scores, GSA ratings, and
EPA levels correlated with experi-
ence levels

Checklist scores correlated with GSA,
EPA, POGO, and C-L scores

An ICC >0.7 was considered
acceptable

Checklist score <10 suggests not
entrusting individual to intubate a
neonate, even with direct
supervision

GSA indicates global skill assessment; EPA, entrustable professional activities; IRR, interrater reliability; ICC, interclass correlation coeffi-
cient; Cl, confidence interval; POGO, percentage of glottic opening; and C-L, Cormack—Lehane score.

the academic NICUs than attending neonatologists.'
This may result in fewer recent NTI attempts in the
attending neonatologist group, resulting in NTI skill
decay. The discrepant results of the different assess-
ment methods highlight the need for multimodal com-
petency assessment techniques, as different methods
have strengths and weaknesses.”®

We noted positive and statistically significant corre-
lations between checklist scores, GSA ratings, EPA
levels, POGO, and C-L scores. The greatest correla-
tions were seen between checklists scores, GSA rat-
ings, EPA levels, and CL scores. GSA ratings were
also highly correlated with EPA levels. The POGO,
however, had only moderately positive correlation
with the other metrics. This lower degree of

correlation may reflect the different skills evaluated by
the different assessment metrics. POGO reflects a spe-
cific psychomotor skill involved in direct laryngos-
copy, for example, the ability to expose the glottis.
The checklist scores, GSA rating, and EPA levels eval-
uate the entire NTI process.

Entrustment to perform a procedure without direct
supervision is a key outcome of graduate medical educa-
tion.”” Our data on the relationship between checklist
scores and EPA levels may allow the checklist scores to
guide entrustment decisions regarding NTI. There was a
significant positive association between checklist scores
and EPA levels, providing strong consequential validity
evidence. When the results of the current study are used,
to entrust a trainee to attempt a clinical NTI under direct
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Table 3. Subject Training Level and Checklist Scores, GSA Ratings, and EPA Level*

P Value (Students/
Attending Residents vs.
Student Residents Fellows PA/NP Neonatologists P Value Fellows/PA/NP/
(n=1) (n=6) (n=4) (n=7) (n=5) (ANOVA) Attending)
Checklist scores, 2.0 (0) 6.7 (1.6) 12.8 (2.9) 12.5(1.8) 11.4 (3.0) <.001 <.001
mean (SD)
GSA rating, 1.0 (0) 1.6 (0.5) 3.8(1.5) 4.0(0.8) 4.4(1.3) <.001 <.001
mean (SD)
EPA level, 1.0(1.0,1.0) 1.0(1.0,1.0) 4.0(3.0,4.8) 3.0 (2.0,4.0) 4.0 (2.3,5.0) <.001 <.001
median (IQR)

GSA indicates global skill assessment; EPA, entrustable professional activities; PA, physician assistant; NP, nurse practitioner; ANOVA,
analysis of variance; SD, standard deviation; and IQR, interquartile range.
*Ratings were provided by 4 independent raters, and the median or mean is reported.

Table 4. Subject Previous Intubation Experience and Checklist, GSA, and EPA Ratings*

Previous Intubation Experience 0 Intubations 1—-29 Intubations 30—100 Intubations > 100 Intubations P Value
Checklist scores, mean (SD) 6.3 (2.3) 10.0(3.2) 13.8 (1.6) 10.5(2.9) <.001
GSA rating, median (IQR) 2.0(1.0,2.0) 3.0(1.9,4.0) 5.0 (4.0, 5.0) 5.0 (2.0, 5.0) 0.002
EPA level, median (IQR) 1.0(1.0,1.3) 3.0(1.8,4.0) 5.0(3.3,5.0) 4.0(2.0,5.0) 0.003

GSA indicates global skill assessment; EPA, entrustable professional activities; SD, standard deviation; and IQR, interquartile ratio.
*Ratings were provided by 4 independent raters, and the median or mean is reported.

Table 5. Correlations Between Checklist Scores, GSA, EPA Level, POGO, and C-L Scores

Checklist Score GSA EPA POGO C-L Score
Checklist score 1.00 0.85 0.87 0.59 0.95
GSA - 1.00 0.94 0.55 0.53
EPA — - 1.00 0.46 0.65
POGO - - - 1.00 0.67
C-L score - - - - 1.00

GSA indicates global skill assessment; EPA, entrustable professional activities; POGO, percentage of glottic opening; and C-L,

Cormack—Lehane.

All correlation coefficients were statistically significant, with P < .05.

supervision, the subject would need to score at least 10
points on the checklist (equal to an EPA level of 2).
Scores <10 would indicate a need for continued training
before entrusting the trainee to perform NTI, even with
direct supervision. A score of >13 suggests the ability to
perform NTI without direct supervision. However, mak-
ing ultimate decisions regarding entrustment, or trustwor-
thiness in application of knowledge, skills, and attitudes
during performance of an EPA, requires the discernment
of numerous additional attributes, including conscien-
tiousness, awareness of limitations, and truthfulness, in
addition to consideration of clinical intubation psychomo-
tor technique and success rates.”’

This study has notable limitations. First, the subjects
enrolled in this study were from a convenience sample at a
single academic medical center. There was a wide range of
experience with NTIs among the subjects. Several subjects
had no previous experience, several subjects had performed
>100 NTIs, but fewer subjects were between these 2
extremes. This may limit the generalizability of the scores
across a wider spectrum of provider experience. Second,
raters in this study were trained extensively on the use of the

assessment tool. Although this degree of training is not feasi-
ble for most educators, the tool was developed to focus on
objective behavior and should be relatively simple to use after
a brief orientation. Next, there is risk of halo effect, where an
opinion of an individual’s attributes (appearance, mannerisms,
experience) may inadvertently influence a rater’s assess-
ment.”® Finally, the data reported here were derived from a
simulation-based setting. Providers may perform differently
in the simulated environment as compared with a clinical
environment. A future clinical study to assess the validity evi-
dence of this NTI competency assessment tool in the neonatal
intensive care unit and/or delivery room is warranted.

CONCLUSIONS

We developed an NTI competency assessment tool that
includes a checklist, GSA, and EPA level. The tool dis-
played multiple sources of validity evidence. The NTI com-
petency assessment tool can serve as a valuable tool to
evaluate NTI competency during simulation-based training
and may be considered when making entrustment decisions.
A separate manuscript is planned to further evaluate the
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relationship between NTI checklist, GSA, and EPA scores.
Additional investigations on this topic, including test-retest
reliability, generalizability analysis, and correlations of
scores on the assessment tool to clinical NTI success, would
be useful to further elaborate on the validity evidence pre-
sented. Future studies are needed to collect additional valid-
ity evidence in the clinical environment.
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