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Abstract
Objective—To examine the quality of communication likely to be experienced by parents when
being first informed about how newborn screening identified heterozygous “carrier” status for
cystic fibrosis or sickle cell disease.

Methods—Primary care providers (PCPs) of infants found to have carrier status were telephoned
over a 48-month period, and asked to rehearse with a standardized patient how they would inform
the infants’ parent(s). 214 rehearsal transcripts were abstracted using explicit criteria methods to
measure the frequency of five categories of high-quality communication behaviors.

Results—Overall, PCPs used large amounts of jargon and failed to use high quality
communication behaviors. On average, PCPs used 18.6 total jargon words (8.7 unique words), but
explained 2.4 jargon words. The most frequent assessment of understanding was the close-ended
version, although it was only seen in 129 of 214 transcripts. The most common organizing
behavior was importance emphasis (121/214). Precautionary empathy was rare; the most frequent
behavior was “instruction about emotion” (33/214).

Conclusions—The limited use of high-quality communication behaviors in rehearsals raises
concern about parental understanding, decision-making, and psychosocial outcomes after newborn
screening.

Practice Implications—Measurement of specific behaviors may help PCPs to improve
communication, and thereby improve the patient experience.

1. Introduction
Newborn screening (NBS) is a population-scale public health program which includes
testing of infants’ blood specimens that are applied to a special filter paper, dried, and tested
at a centralized laboratory for a panel of genetic and metabolic diseases [1]. Cystic fibrosis
(CF) and sickle cell disease (SCD) are included on NBS panels because the diseases’ risk of
death and disability can be reduced if identified before becoming symptomatic [2-5]. Both
CF and SCD are autosomal recessive conditions, and heterozygous “carrier” infants are
identified in far greater numbers than infants with the actual diseases [6]. Unfortunately,
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many families of carrier infants develop psychosocial complications after NBS, ranging
from clinical levels of parental anxiety or depression to impaired parent-child bonding and
the vulnerable child syndrome [1-3, 7, 8]. Some authors have referred to these carrier
conditions as “Nondiseases,” [9] although there is increasing interest in people being aware
about some carrier states [10-12]. In the United States, NBS programs typically provide
carrier results to the child’s primary care provider (PCP) for disclosure to the parent. NBS
programs have developed educational and support materials for families, but it is also
important to work on PCPs communication because first conversations can be critical for
understanding [13], and because the quality of PCP’s communication has been criticized by
parents and NBS officials [8, 14-16].

Psychosocial problems after carrier identification have been cited by bioethicists and others
as grounds for delaying or discontinuing some NBS activities [17-20]. In contrast, we see
psychosocial risks as a matter of NBS safety. To manage safety and allow NBS to expand,
we have been developing techniques for assessing and improving PCPs’ communication.
We adapt methods from traditional Quality Improvement, so that the methods will be
affordable and feasible for use on the same population scale that is covered by NBS [7,
21-31]. A key part of this effort has been to develop “communication quality indicators” that
operationalize important communication behaviors for quantitatively reliable, objective
measurement [21-28].

In this paper, we describe communication quality indicator data from a 48-month statewide
sample of PCPs’ “rehearsals” with a standardized patient prior to informing an actual parent
about a NBS result showing carrier status for CF or SCD. We have previously used patient
simulations in other studies of communication quality [22-27] and patient simulations are
known to be an effective tool for physician education and assessment [32-36].

2. Methods
2.1 Context

This analysis was done as part of the “Wisconsin Project on Improvement of
Communication Process and Outcomes after Newborn Screening” (hereafter called the
“Project”) [7, 29, 30]. The Project is a statewide research study and quality improvement
effort by the NBS program of the Wisconsin State Laboratory of Hygiene and the
Department of Health Services, with the Medical College of Wisconsin as a contracted
project agent. Project methods are approved by Institutional Review Boards at the Medical
College of Wisconsin and University of Wisconsin, Madison. The phase of the Project that
this analysis covers ran over the 48 months from December 1, 2007 through November 30,
2011. A previous manuscript goes into more detail about the complex methodology for the
Project’s recruiting methods, as well as the acceptability of the methods to the PCPs and
parents [30].

As one part of the Project, we telephoned PCPs of infants found by NBS to be carriers for
SCD or likely carriers for CF, and invited the PCPs to rehearse over the telephone how they
would inform parents about the results[30]. Parents were called during another part of the
Project; these results will be reported elsewhere.

2.2 Participants
All participants for this analysis were PCPs, recruited by a multi-step process that was
designed to function within the usual practice of the NBS laboratory [30]. The Project
focused on two NBS results: the presence of fetal, adult, and sickle hemoglobin (the F-A-S
result), or an elevated immunoreactive trypsinogen (IRT) followed by a single CF-
associated mutation. The hemoglobin F-A-S result is 100% specific for the most common
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type of SCD carrier status. Infants with an elevated IRT and a single mutation are said by
the Project to be “likely CF carriers” because they have a 2-5% chance of having CF due to
a mutation that was not included on the NBS panel [3]. Thus, infants with the likely CF
carrier result require sweat testing to confirm that they are actually carriers [37, 38].

During the 48 months of the Project reported in this paper, when an infant was found to have
either of these results the NBS laboratory faxed the result to the Project team at the same
time it contacted the clinician listed on the NBS card. When the listed clinician was not the
correct PCP [39], the Project team telephoned the birthing hospital and used other search
techniques to identify the responsible PCP. At any point during this process, exclusion
criteria could be applied: (a) NBS lists more than one abnormality, (b) gestational age < 35
weeks, (c) >5 days in neonatal intensive care, (d) hospitalization after nursery discharge, or
(e) evaluation for some other medical abnormality. We also excluded infants by asking the
PCP to identify any other contraindications to contact by asking, “Can you think of any
reason why it would not be appropriate to contact this family later this year?”

Finally, we excluded PCPs and infants from the entire Project when the PCP informed us
that the parents require a translator. We were concerned that we would not have the sample
size to analyze the effect of a language barrier on communication outcomes. We also did not
have the resources to conduct parent interviews in other languages.

2.3 Data collection
After the infant’s actual PCP was located and the lack of contraindications was verified,
PCPs were asked if they have any questions about the NBS result, and when they planned to
inform the parent. PCPs were then invited to rehearse over the telephone how they would
inform the infant’s parent(s) about the result. For this rehearsal the interviewer pretended to
be the infant’s parent, following the protocol for our Brief Standardized Communication
Assessment (BSCA) method [40]. Interviewers were instructed to maintain neutral vocal
tone and avoid leading questions. Some artificiality is inevitable with the BSCA, but
analysis is standardized and reduces confounding effects of patient variation.

PCPs were not asked to rehearse if they had previously rehearsed for another infant in the
Project, or if they had declined to rehearse in the past. PCPs recorded only one rehearsal for
analysis even if they had more than one patient in the project, both to save resources and
also to avoid double-counting those PCPs who have a greater volume of patients. If the PCP
had previously expressed interest but was unable to participate (e.g. because of time limits)
then the PCP was invited to rehearse again.

Rehearsals were digitally audio-recorded, transcribed, and de-identified. To facilitate
abstraction, transcripts are subjected to a parsing procedure to separate them into individual
“strings” of text, each of which has a single subject and predicate that give the string a
distinct meaning.

2.4 Measures (Communication quality indicators)
Transcripts of the PCP rehearsals were abstracted for communication quality indicator data
using techniques that we previously demonstrated with smaller samples [21-28, 31]. As
outlined elsewhere [21-28, 31], communication quality indicators operationalize important
communication behaviors into specific, measurable targets for clinicians to improve.
Indicators are independent of each other, so that clinicians may perform well on one
indicator, but poorly on another [41].
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2.4.1 Abstraction procedures—Our abstraction procedures are adapted from techniques
used in traditional Quality Improvement, with abstractors reviewing transcripts in much the
same way that hospital records are abstracted [41]. An explicit-criteria data dictionary is
derived from published evidence and guidelines [13, 42-46], and contains detailed
explanations and examples to reduce need for subjective judgment. Abstractors read though
transcripts one string at a time, searching for strings that meet criteria outlined in the
explicit-criteria data dictionary. To focus abstractors’ attention, abstraction is done for one
group of communication quality indicators at a time. Abstraction is facilitated by our self-
developed software application, Transcript Abstraction System (TAS), and is done twice for
one third of the transcripts for quality control and reliability (following the suggestion by
Feinstein [47]).

In this manuscript we focus on four out of our five previously-described groups of
communication quality indicators: jargon [23, 24], assessment of understanding [21, 22],
precautionary empathy [25], and organizing behaviors [28]. The fifth group of indicators
(which focuses on content messages) [26, 27] is complex enough that data from that portion
of the Project will be presented in another manuscript [48].

2.4.2 Communication behavior group #1: Jargon and explanations—“Jargon”
refers to medical, scientific, or other words that may be unknown or misunderstood by the
patient [23, 24]. Patients are known to complain about the amount of jargon used by health
care providers (in NBS and elsewhere) [42-46]. Since jargon may sometimes be necessary
for a full explanation, this group also includes criteria for jargon word explanations.

The number of jargon words was counted via a previously described, automated search
procedure that we adapted from corpus linguistics [23, 24]. Abstractors then verified the
automated results, with an amendment process allowing abstractors to propose or ratify
additions to the jargon list. When such a word was identified, an electronic search of
previously abstracted transcripts was used to verify that the newly designated jargon word
was not missed in previous abstractions [23, 24].

During abstraction, jargon explanations were also identified by following the abstraction
procedure described above. This group of communication quality indicators also includes
the ratio of explained to unexplained jargon words and the explanation lag, defined as the
number of concepts (measured in strings) between the first use of the word and its
explanation [23, 24].

2.4.3 Communication behavior group #2: Assessment of understanding—
Assessment of understanding (AU) refers to behaviors where the PCP seeks to gauge the
effectiveness of his or her counseling about the NBS result. AUs are especially important for
communication about NBS because, as with other complex topics, shock or intimidation
may inhibit parents’ questions or reduce the chance of a confused facial expression [49]. As
described elsewhere [21, 22], our data dictionary includes definitions and examples for four
types of AUs: close-ended, open-ended, request for a teach-back, and the relatively
ambiguous “OK?” Ideally, the PCP will include a new AU periodically throughout longer
conversations [22]; if a PCP moves on to new information before verifying understanding,
evidence suggests the patient may puzzle over statements and miss the new information as it
is presented [21, 22, 50].

2.4.4 Communication behavior group #3: “Precautionary empathy”—We coined
this term to refer to behaviors in which the physician addresses emotion that may be present,
but which is not apparent in the parent’s speech, facial expressions, or body language [25].
Communication about “hidden” emotions is important because patients’ facial expressions
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do not always correlate with their emotional states for cultural reasons or because of a sense
of shock [51, 52].

Abstraction for the precautionary empathy group was done following the procedure
described above. As described elsewhere [25], our data dictionary for precautionary
empathy includes eight behaviors, one of which (anticipate/validate) is a subgroup of two
behaviors merged to increase reliability. Illustrative examples will be provided in the Results
section’s Table 4.

2.4.5 Communication behavior group #4: Organizing behaviors—Organizing
behaviors refer to verbal cues in a physician’s speech that help the patient keep up with the
conversation, which influences the degree to which patients comprehend and retain verbal
information [28, 53], or use the information in subsequent medical decision-making [54-56].
Organizing behaviors may be especially important for NBS because organization may help
patients with the mental demands of simultaneously processing new information,
experiencing emotions, and holding several unfamiliar concepts in mind [50, 57]. In
contrast, disorganized speech may lead to confusion, recall problems, annoyance, or
problems with the patient-provider relationship [54].

As described elsewhere [28], our data dictionary for organizing behaviors includes three
subgroups of behaviors that have been grouped together to increase reliability: opening
behaviors, structuring behaviors, and importance emphasis.

Abstraction for the organizing behaviors group was also done following the procedure
described above. In contrast to the other four groups in this analysis, the data dictionary for
organizing behaviors was derived exclusively from general communication and public
speaking guidelines and training materials [50, 53-56] because they have not previously
been studied in a health care setting.

2.5 Analysis
Data were archived using Access and SQLExpress software (Microsoft, Redmond WA).
JMP software (SAS Institute, Cary, North Carolina) was used for statistical comparison with
t-tests, Wilcoxon rank-sum, Cohen kappa comparisons, and the Chi-squared test, depending
on the characteristics of the data being compared.

3. Results
Over the 48 months described in this paper, we logged 1642 infants with the hemoglobin F-
A-S result, and 686 infants with the likely CF carrier result. After exclusion criteria and
other sources of lossage were applied, we were able to reach 537 PCPs in time to invite a
rehearsal, who together were responsible for 2075 of the infants we logged (89%).

Of the 537 PCPs invited to rehearse at least one time, 217 agreed (40.4%) and another 162
PCPs (30.2%) deferred participation to an interview about a future patient, but never had the
opportunity to record a rehearsal. The remaining physicians declined to rehearse, but agreed
for us to contact their patient’s parent at 3 months of age (29.4%). Since many PCPs are
responsible for more than one infant, the PCPs who recorded a rehearsal corresponded with
442 of the logged infants (19%).

Three recorded rehearsals were excluded from analysis because of technical issues with the
audio recording. Further details about rehearsal enrollment and associated factors are
reported elsewhere [30]. Descriptive characteristics of the enrolled PCPs are in Table 1.
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3.1 Communication behavior group #1: Jargon and explanations
In this sample, PCPs used a large amount of jargon and failed to explain much of the jargon
they used (Table 2).

There was no difference in jargon use based on PCP gender, provider race, years since
graduation, months since last discussing an NBS result, or type of PCP (physician, physician
assistant or nurse practitioner). PCPs discussing SCD trait results included significantly
more unique jargon words (t-test, p<0.05) and significantly fewer jargon explanations
(Wilcoxon, p<0.05).

3.2 Communication behavior group #2: Assessment of understanding
While many PCPs attempted assessments of understanding, they tended to use close-ended
questions rather than the more effective open-ended assessment (Table 3). Only 2 PCPs
(1.0%) used the most effective assessment, the request for a teach-back. Some additional
comments about these two PCPs’ transcripts are included in section 3.5.

There were no significant differences in use of this behavior based on NBS result, PCPs’
gender, race, years since graduation, months since last discussing an NBS result, and
whether the PCP was a physician, nurse practitioner, or physician assistant.

3.3 Communication behavior group #3: Precautionary empathy
As shown in Table 4, very few PCPs in this sample communicated about the potential for
emotion. The most common type of precautionary empathy (15.4%) was the diverse
behavior we group under the term “instruction about emotion.” It is unclear, however,
whether statements like “don’t cry” or “I wouldn’t worry about this” are helpful for parents.

There were no significant differences in use of precautionary empathy behaviors based on
NBS condition, PCPs’ gender, race, years since graduation, months since last discussing an
NBS result, and whether the PCP was a physician, nurse practitioner, or physician assistant.

3.4 Communication behavior group #4: Organizing behaviors
Use of organizing behaviors was variable in this sample (Table 5). Slightly less than half of
the transcripts included an opening behavior, and slightly more than half included at least
one importance emphasis. Structuring behaviors (e.g. outlining, and summarizing) were rare.

There were no significant differences in use of this behavior based on NBS result, PCPs’
gender, race, years since graduation, months since last discussing an NBS result, and
whether the PCP was a physician, nurse practitioner, or physician assistant.

3.5 Examination of PCPs’ overall performance
The variability of the PCPs’ behavior on the rehearsals led us to do some further analysis,
looking for patterns. The two transcripts that included a request for teach-back were studied
closely, since this type of assessment of understanding may require unusual insight and skill.
We hypothesized that the presence of a request for teach-back might prove to be a signal for
a greater degree of skill. Although there was insufficient power for such a hypothesis to be
tested, we did note qualitatively that one transcript included an importance emphasis and a
close-ended assessment of understanding, and the other included an opening behavior, 3
importance emphases, and 3 close-ended assessments of understanding. Neither transcript
included a precautionary empathy behavior.

We then used nonparametric correlation and Cohen kappa comparisons to determine if the
absence or inclusion of any given behavior predicted the probability of absence or inclusion
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of another behavior. There was a weak but significant correlation between the absence of
organizing behavior and absence of assessment of understanding (r=0.286, p<0.001). Even
so, detailed inter-behavior comparisons using Cohen kappa failed to find any other
associations. Inter-observation comparisons are limited when the instances are rare, but even
without correction for random chance it appeared equally likely that a given behavior would
appear when another was present. A reasonable statistical interpretation of this finding is
that communication behaviors were, quantitatively speaking, randomly-occuring phenomena
in this sample.

4. Discussion and Conclusions
4.1 Discussion

The purpose of this paper was to comment on two important issues. First, we further
demonstrated the feasibility of our explicit-criteria approach to communication for a
population scale [30]. Second, and most importantly for NBS and patients, our findings
point to likely widespread problems with the quality of communication likely to be
experienced by parents after NBS identifies carrier status for CF or SCD.

Many of our findings were consistent with the results of our previous, smaller studies which
found that PCPs tend to use too much jargon [23, 24] and may fail to assess understanding
[21, 22], organize their communication [58], and discuss emotion [25]. PCPs’ attempts to
explain jargon suggest that some PCPs are aware that words can be confusing and they knew
they should attempt to explain those words [23, 24] . Likewise, the inclusion of some
assessments of understanding, organizing behaviors, and precautionary empathy behaviors
suggests that PCPs may be aware of the need for these behaviors, but they may not be aware
of the most effective techniques for including them. We are therefore optimistic about the
potential for behavior-specific interventions with PCPs. That there were no differences in
communication quality based on physician gender, ethnicity or years since graduation
demonstrates that it is appropriate to target communication interventions to physicians at all
stages of training and practice.

The current analysis does not provide data about the PCPs’ actual communication or
parents’ psychosocial outcomes after the PCPs’ rehearsals. Future analyses from this data set
will examine physician communication quality and subsequent parental anxiety. Even so,
there have been many studies of associations between outcomes and various aspects of
communication [8, 59-64]. Since these more subjective measures are associated with
benefits for patients, we anticipate that communication quality indicators will also benefit
patients.

We acknowledge several limitations for the current analysis and for our methods in general.
A significant limitation is that our data come from rehearsals with standardized patients,
instead of recordings of actual PCP-parent encounters. Simulated patient encounters may
reduce generalizability because of artificial circumstances or because a sense of observation
may prompt research participants to greater efforts [65, 66]. On the other hand, the
Hawthorne effect helps our Quality Improvement goals because the resulting ceiling on
performance helps us to identify targets most in need of improvement. We included patient
simulation in our data collection methods because of our aim to develop techniques that can
be immediately, affordably disseminated to settings where communication improvement has
not previously been feasible. Patient simulation is also an effective mechanism for assessing
physician communication skills because many physicians cannot tell the difference between
real and simulated patients in practice [67]. Finally, simulation avoids practical barriers (e.g.
logistics, privacy, and consent), which otherwise would pose tremendous challenges for
routine Quality Improvement professionals [68]. With Quality Improvement methods also
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come a track record for improving other clinician behaviors on population scales, as well as
concrete methods that are transparent to clinicians and easy to implement by Quality
Improvement professionals with typical training [69]. Finally, the standardization that is
possible with simulation allows for comparisons across clinicians to be made fairly and
equally without confounding effects of variation in patients’ medical risks and
communication challenges [32].

It is also worth pointing out that the current manuscript only reports data from four groups
of communication quality indicators, and that here are many other facets to communication
“quality” [26, 27, 41]. Indeed, content messages are some are of most important quality
indicators [26, 27], but had to be removed from this manuscript because the combined
analysis was too long for a single journal article. We want to emphasize for providers, that
even if they explain jargon, assess understanding, talk about the potential for emotion, and
begin with an outline and end with a summary – even then, there still may be a long way to
go to achieve high-quality communication. As with more traditional quality measures, the
inclusion of these behaviors can be taken to “indicate” high-quality communication.

4.2 Conclusions
The implications of these communication problems are troubling. Since many psychosocial
complications after NBS are a result of misconceptions or emotional distress [7, 70-73], then
NBS may be less safe than it needs to be. Where some bioethicists might interpret our
findings as an argument against the viability of genetic NBS, however, we see an
opportunity for risk management. As we wrote in 2003, straightforward techniques like
those in this study may be used to manage psychosocial risk, so that NBS can result in
“more good than harm” over entire populations [74]. High quality physician communication
may be an effective technique to manage the risk of psychosocial complication after
newborn screening. With an effective way to manage the psychosocial risk, by measuring
and improving the quality of physician communication, researchers can continue to pursue
future innovations in newborn screening. Further research is testing how targeted feedback
tools adapted from Quality Improvement can be used at a lower cost than would be needed
for traditional training programs [29, 75]. If psychological problems and misconceptions can
be addressed after NBS identifies carrier status for SCD and CF, then we have hope for
addressing many of the ethical, legal, and social implications of forthcoming genetic tests
[76].

4.3 Practice Implications
Helping physicians to improve the quality of their communication may help to improve
patient understanding of test results and treatment options, and allow patients to actively
participate in their care.

Acknowledgments
This project was funded by grants from the National Health Lung and Blood Institute of the National Institutes of
Health (R01-HL086691 and K01-HL072530). We acknowledge the contribution of abstractors who worked on the
project: Nadia Ahmad, Lisa Bradford, Jenelle Collins, Nadine Desmarais, Kerry Eskra, Alison La Pean, Faith
O’Tool, Justin Riederer and Sara Roedl. We also gratefully acknowledge the collaboration of the Wisconsin State
Laboratory of Hygiene and the Wisconsin Newborn Screening Laboratory.

References
1. Allen DB, Farrell PM. Newborn screening: principles and practice. Adv Pediatr. 1996; 43:231–70.

[PubMed: 8794179]

Farrell and Christopher Page 8

Patient Educ Couns. Author manuscript; available in PMC 2014 February 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



2. Pass K, et al. Update: newborn screening for sickle cell disease--California, Illinois, and New York,
1998. MMWR. 2000; 49(32):729–31. [PubMed: 11411826]

3. Bobadilla JL, Farrell MH, Farrell PM. Applying CFTR molecular genetics to facilitate the diagnosis
of cystic fibrosis through screening. Adv Pediatr. 2002; 49:131–90. [PubMed: 12214770]

4. Farrell PM, et al. Acquisition of Pseudomonas aeruginosa in children with cystic fibrosis. Pediatrics.
1997; 100(5):E2. [PubMed: 9346996]

5. Farrell PM, et al. Early diagnosis of cystic fibrosis through neonatal screening prevents severe
malnutrition and improves long-term growth. Wisconsin Cystic Fibrosis Neonatal Screening Study
Group. Pediatrics. 2001; 107(1):1–13. [PubMed: 11134427]

6. National Newborn Screening and Genetics Resource Center. [cited 2011 October 26] National
Newborn Screening Information System (NNSIS) 2008 report and ongoing reports from 2010.
2010. Available from: http://nnsis.uthscsa.edu/xreports.aspx?
XREPORTID=10&FORMID=13&FCLR=1

7. Collins JL, et al. Factors that Influence Parents’ Experiences with Results Disclosure after Newborn
Screening Identifies Genetic Carrier Status for Cystic Fibrosis or Sickle Cell Hemoglobinopathy.
Patient Education and Counseling. Jan 11.2012 [Epub ahead of print].

8. Kai J, et al. Communication of carrier status information following universal newborn screening for
sickle cell disorders and cystic fibrosis: qualitative study of experience and practice. Health Technol
Assess. 2009; 13(57):1–82. iii. [PubMed: 19948087]

9. Hampton ML, et al. Sickle cell “nondisease”. A potentially serious public health problem. Am J Dis
Child. 1974; 128(1):58–61.

10. Hosick MB. Protocol decided for sickle cell testing. The NCAA News. 2010

11. Stein, R. Washington Post. Washington: 2010. Colleges mandate sickle cell testing.

12. Thomas, K.; Zarda, B. The New York Times. New York: 2010. N.C.A.A., question of bias over a
test for a genetic trait.

13. Roter DL, et al. Improving physicians’ interviewing skills and reducing patients’ emotional
distress. A randomized clinical trial. Arch Intern Med. 1995; 155(17):1877–84. [PubMed:
7677554]

14. Tluczek A, Murphy-Orland K, Cavangh L. Psychosocial Consequences of False-Positive Newborn
Screens for Cystic Fibrosis: A Relational Family Systems Perspective. Qualitative Health
Research. 2010; 21(2):174–186. [PubMed: 20852016]

15. Farrell MH, Certain L, Farrell PM. Genetic counseling and risk communication services of
newborn screening programs. Arch Ped Adol Med. 2001; 155(2):120–6.

16. Ciske D, et al. Genetic counseling and neonatal screening for cystic fibrosis: an assessment of the
communication process. Pediatrics. 2001; 107(4):699–705. [PubMed: 11335747]

17. Ross LF, Moon MR. Ethical issues in genetic testing of children. Arch Ped Adol Med. 2000;
154(9):873–9.

18. Fost N, Kaback NM. Why do sickle screening in children? Pediatrics. 1973; 51(4):742–5.
[PubMed: 4697523]

19. McNeil TF, et al. Identifying children at high somatic risk: long-term effects on mother-child
interaction. Acta Psychiatr Scand. 1986; 74(6):555–62. [PubMed: 3493618]

20. Swerts A. Impact of genetic counseling and prenatal diagnosis for Down syndrome and neural tube
defects. Birth Defects: Original Article Series. 1987; 23(2):61–83. [PubMed: 2954594]

21. Farrell MH, Kuruvilla P. Assessment of parental understanding by pediatric residents during
counseling after newborn genetic screening. Arch Pediatr Adolesc Med. 2008; 162(3):199–204.
[PubMed: 18316655]

22. Farrell MH, et al. A method to quantify and compare clinicians’ assessments of patient
understanding during counseling of standardized patients. Patient Educ Couns. 2009; 77(1):128–
35. [PubMed: 19380210]

23. Deuster L, et al. A Method to Quantify Residents’ Jargon Use During Counseling of Standardized
Patients About Cancer Screening. J Gen Intern Med. 2008; 23(12):1947–52. [PubMed: 18670828]

24. Farrell MH, et al. Pediatric residents’ use of jargon during counseling about newborn genetic
screening results. Pediatrics. 2008; 122(2):243–9. [PubMed: 18676539]

Farrell and Christopher Page 9

Patient Educ Couns. Author manuscript; available in PMC 2014 February 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://nnsis.uthscsa.edu/xreports.aspx?XREPORTID=10&FORMID=13&FCLR=1
http://nnsis.uthscsa.edu/xreports.aspx?XREPORTID=10&FORMID=13&FCLR=1


25. Farrell MH, et al. Child Health Providers’ Precautionary Discussion of Emotions during
Communication about Results of Newborn Genetic Screening. Arch Pediatr Adolesc Med. 2012;
166(1):62–67. [PubMed: 22213752]

26. Farrell MH, La Pean A, Ladouceur L. Content of communication by pediatric residents after
newborn genetic screening. Pediatrics. 2005; 116(6):1492–8. [PubMed: 16322176]

27. La Pean A, Farrell MH. Initially misleading communication of carrier results after newborn genetic
screening. Pediatrics. 2005; 116(6):1499–505. [PubMed: 16322177]

28. Christopher, SA., et al. A method to assess the organizing behaviors used in physicians’ counseling
of parents. 2011. Submitted manuscript

29. La Pean A, et al. A Qualitative Secondary Evaluation of Statewide Follow-Up Interviews for
Abnormal Newborn Screening Results for Cystic Fibrosis and Sickle Cell Hemoglobinopathy.
Genet Med. Sep 13.2011 [Epub ahead of print].

30. Farrell MH, et al. Improving communication between doctors and parents after newborn screening.
Wisconsin Medical Journal. 2011; 110(5):221–227. [PubMed: 22164579]

31. Farrell MH, et al. A structured implicit abstraction method to evaluate whether content of
counseling before prostate cancer screening is consistent with recommendations by experts.
Patient Educ Couns. 2009; 77(3):322–7. [PubMed: 19837527]

32. Norman GR, Tugwell P, Feightner JW. A comparison of resident performance on real and
simulated patients. Journal of Medical Education. 1982; 57:708–715. [PubMed: 7108928]

33. Rethans J-J, et al. Six formats in simulated and standardized patients use, based on experiences of
13 undergraduate medical curricula in Belgium and the Netherlands. Medical Teacher. 2012;
34(9):710–6. [PubMed: 22905657]

34. Lane C, Rollnick S. The use of simulated patients and role-play in communication skills training: a
review of the literature to August 2005. Patient Education & Counseling. 2007; 67(1-2):13–20.
[PubMed: 17493780]

35. Whelan GP, et al. Scoring standardized patient examinations: lessons learned from the
development and administration of the ECFMG Clinical Skills Assessment (CSA). Med Teach.
2005; 27(3):200–6. [PubMed: 16011942]

36. Dudley, F. The Simulated Patient Handbook: A Comprehensive Guide for Facilitators and
Simulated Patients. Radcliffe Medical Press; London: 2012.

37. Comeau AM, et al. Guidelines for implementation of cystic fibrosis newborn screening programs:
Cystic Fibrosis Foundation workshop report. Pediatrics. 2007; 119(2):e495–518. [PubMed:
17272609]

38. Wisconsin State Laboratory of Hygiene. Health Professionals Guide to Newborn Screening, Cystic
Fibrosis. Mar 14. 2011 Available from: http://www.slh.wisc.edu/newborn/guide/cystic_fibrosis.dot

39. Christopher S, Collins J, Farrell M. Effort required to contact primary care providers after newborn
screening identifies sickle trait. Journal of the National Medical Association. 2011 [accepted
manuscript].

40. Farrell MH, et al. The Brief Standardized Communication Assessment: A Patient Simulation
Method Feasible for Population-Scale Use in Communication Quality Assurance. Medical
Encounter. 2009; 23(1):64.

41. Mainz J. Defining and Classifying Clinical Indicators for Quality Improvement. Internat J Qual
Health Care. 2003; 15(6):523–30.

42. Coulehan, JL.; Block, MR. The medical interview : mastering skills for clinical practice. 5th ed.
Vol. xix. F.A. Davis Co.; Philadelphia: 2006. p. 409

43. Roter, DL.; Hall, JA., editors. Doctors Talking with Patients, Patients Talking with Doctors:
Improving Communication in Medical Visits. Auburn House; Westport, Connecticut: 1992.

44. Makoul G. Essential elements of communication in medical encounters: the Kalamazoo consensus
statement. Acad Med. 2001; 76(4):390–3. [PubMed: 11299158]

45. Smith RC, et al. Evidence-based guidelines for teaching patient-centered interviewing. Patient
Educ Couns. 2000; 39(1):27–36. [PubMed: 11013545]

46. Braddock CH 3rd, et al. Informed decision making in outpatient practice: time to get back to
basics. JAMA. 1999; 282(24):2313–20. [PubMed: 10612318]

Farrell and Christopher Page 10

Patient Educ Couns. Author manuscript; available in PMC 2014 February 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://www.slh.wisc.edu/newborn/guide/cystic_fibrosis.dot


47. Feinstein, A. Clinical Epidemiology: The Architecture of Clinical Research. WB Saunders;
Philadelphia: 1985.

48. Farrell, MH.; La Pean, A.; Christopher, SA. Content messages included by primary care providers
in counseling about newborn screening results. 2012. Manuscript in preparation

49. Bensing JM, Kerssens JJ, van der Pasch M. Patient-directed gaze as a tool for discovering and
handling psychosocial problems in general practice. Journal of Nonverbal Behavior. 1995; 19(4):
223–242.

50. Seel N. Mental Models in Learning Situations. Advances in Psychology. 2006; 138:85–110.

51. Quill, TE. Barriers to effective communication. In: Lipkin, M.; Putnam, SM.; Lazare, A., editors.
The Medical Interview: Clinical care, education and research. Springer; New York: 1995.

52. Johnson, TM.; Hardt, EJ.; Kleinman, A. Cultural factors in the medical interview. In: Lipkin, M.;
Putnam, SM.; Lazare, A., editors. The Medical Interview: Critical care, education and research.
Springer; New York: 1995.

53. Lucas, S. The Art of Public Speaking. 8th ed. McGraw Hill; Boston: 2001.

54. Thompson EC. An Experimental Investigation of the Relative Effectiveness of Organizational
Structure in Oral Communication. Southern Speech Journal. 1960; 26:59–69.

55. Titsworth BS. The Effects Teacher Immediacy, Use of Organizational Lecture Cues, and Students’
Notetaking on Cognitive Learning. Communication Education. 2001; 50(4):283–297.

56. Chesebro JJ, McCroskey James C. The Relationship of Teacher Clarity and Immediacy with
Student State Receiver Apprehension, Affect, and Cognitive Learning. Communication Education.
2001; 50(1):59–68.

57. Morgan, M., et al., editors. Risk Communication: A Mental Models Approach. Cambridge Univ
Press; 2001.

58. Christopher S, et al. A method to assess the use of organizing behaviors in physicians’
conversation. Medical Encounter. 2010; 24(3):224.

59. Clark NM, et al. The clinician-patient partnership paradigm: outcomes associated with physician
communication behavior. Clinical Pediatrics. 2008; 47(1):49–57. [PubMed: 17901215]

60. Clever SL, et al. Does doctor-patient communication affect patient satisfaction with hospital care?
Results of an analysis with a novel instrument variable. HSR: Health Services Research. 2008;
43(5):1505–1519.

61. Ong LM, et al. Doctor-Patient Communication: a Review of the Literature. Soc Sci Med. 1995;
40(7):903–18. [PubMed: 7792630]

62. Stewart M, et al. The Impact of Patient-Centered Care on Outcomes. Journal of Family Practice.
2000; 49(9):796–804. [PubMed: 11032203]

63. Cegala DJ, Marinelli T, Post D. The effects of patient communication skills training on
compliance. Arch Fam Med. 2000; 9(1):57–64. [PubMed: 10664643]

64. Kaplan SH, Greenfield S, Ware JE Jr. Assessing the effects of physician-patient interactions on the
outcomes of chronic disease. Med Care. 1989; 27(3 Suppl):S110–27. [PubMed: 2646486]

65. Miller GE. The assessment of clinical skills/competence/performance. Acad Med. 1990; 65(9
Suppl):S63–7. [PubMed: 2400509]

66. Roethlisberger, FJ.; Dickson, WK. Management and the worker. Harvard University Press;
Cambridge, MA: 1939.

67. Sanson-Fisher RW, Poole AD. Simulated patient and the assessment of medical students’
interpersonal skills. Medical Education. 1980; 14:249–253. [PubMed: 7412628]

68. Donabedian, A. An introduction to quality assurance in health care. Oxford University Press; New
York: 2003.

69. Jencks SF, Huff ED, Cuerdon T. Change in the Quality of Care Delivered to Medicare
Beneficiaries, 1998-1999 to 2000-2001. JAMA. 2003; 289(3):305–12. [PubMed: 12525231]

70. Tluczek A, et al. Psychosocial risk associated with newborn screening for cystic fibrosis: parents’
experience while awaiting the sweat-test appointment. Pediatrics. 2005; 115(6):1692–703.
[PubMed: 15930234]

71. Tluczek A, et al. Parents’ knowledge of neonatal screening and response to false-positive cystic
fibrosis testing. J Dev Behav Pediatr. 1992; 13(3):181–6. [PubMed: 1613113]

Farrell and Christopher Page 11

Patient Educ Couns. Author manuscript; available in PMC 2014 February 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



72. Tluczek A, et al. Psychological impact of false-positive results when screening for cystic fibrosis.
Pediatr Pulmonol Suppl. 1991; 7:29–37. [PubMed: 1782126]

73. Mischler EH, et al. Cystic fibrosis newborn screening: impact on reproductive behavior and
implications for genetic counseling. Pediatrics. 1998; 102(1 Pt 1):44–52. [PubMed: 9651412]

74. Farrell MH, Farrell PM. Newborn screening for cystic fibrosis: ensuring more good than harm. J
Pediatr. 2003; 143(6):707–12. [PubMed: 14657812]

75. Farrell, M., et al. A rapid-throughput feedback intervention using a record card for population-
scale communication quality assurance. 2012. manuscript in preparation

76. Burke W, et al. Genetic screening. Epidemiol Rev. 2011; 33(1):148–64. [PubMed: 21709145]

Farrell and Christopher Page 12

Patient Educ Couns. Author manuscript; available in PMC 2014 February 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Farrell and Christopher Page 13

Table 1

Participant characteristics

No. responding

Characteristics n (%)

Gender

Male 88 41.1

Female 126 58.9

Ethnicity (self-reported)

White 179 83.6

Black 13 6.1

Asian 11 5.1

Latino 2 0.9

South Asian or Pacific Islander 6 2.8

Middle Eastern 1 0.5

Other 1 0.5

Unknown or not reported 1 0.5

Years since graduation

10 years or less 80 37.4

11-30 118 55.1

Greater than 30 16 7.5

Provider type

Physician 203 94.8

Nurse practitioner 9 4.2

Physician Assistant 1 0.5

Lay midwife 1 0.5

Last time discussed a NBS result

One year or less 116 54.2

More than a year 63 29.4

Unknown or not reported 35 16.4
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Table 2

Use of jargon and jargon explanations

Indicator Average (SD)

Total jargon words 18.5 (9.8)

Unique jargon words 8.7 (3.4)

No Jargon words explained 2.4 (3.2)

Jargon explanation ratio 0.33 (0.44)

Jargon explanation time lag 2.4 (3.8)
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Table 3

Transcripts with definite Assessment of Understanding behaviors.

Transcripts

Indicator Example n (%)

Closed-ended assessment
of understanding

Do you have any questions? 129 60.3

Open-ended assessment of
understanding

What questions for you have
for me?

21 9.8

Request for teach-back It would be helpful to me if
you could repeat back that
last point in your own words.

2 1.0

OK? OK? 43 20.1
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Table 4

Transcripts with definite Precautionary Empathy behaviors

Transcripts

Indicator Example n (%)

Assess for prior emotion How have previous
experiences with screening
tests made you feel?

0 (0.0)

Anticipate/ Validate
emotion

Many people get sad when
they hear this kind of news.

14 (6.5)

Assess for emotion
(closed)

Are you feeling sad about this
news?

2 (1.0)

Assess for emotion (open) What feelings are you
experiencing right now?

0 (0.0)

Instruction about emotion Don’t worry about this.
Don’t cry.

33 (15.4)

Assess for possible future
emotion (closed)

Are you going to worry about
this after you get home?

0 (0.0)

Assess for possible future
emotion (open)

Based on your past
experience, what emotions
might you experience when
you think about this later?

0 (0.0)

Caution about future
emotion

When you think some more
about the implication of this,
you might get more worried.

10 (4.7)
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Table 5

Transcripts with definite Organizing Behaviors.

Transcripts

Indicator Example n (%)

Opening behaviors I called you today to talk to you about
your baby’s test results.

104 (48.6)

Structuring behaviors First we’ll go over what newborn
screening is, then we’ll talk about your
baby’s results.

17 (7.9)

Importance emphasis The most important thing to remember
is that your baby is healthy.

121 (56.5)
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