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Effective communication between healthcare providers (HCPs) and patients is crucial
for fostering informed decision making and ensuring optimal care. While quantifying
the effectiveness of communication is inherently challenging, the KISS principle of
prioritizing simplicity in communications is widely accepted and well supportedina
broad range of fields including scientific communications and medical care.

Presenting health information at a level of complexity that exceeds the ability of the
audience to interpret inhibits comprehension and retention of medical information.

Therefore, differences in language complexity between HCP speech and patient
speech within the clinic can be used as a proxy for communication effectiveness. This
is an intuitive concept which many of us have encountered within our own
interactions with the medical system - if the complexity of HCP speech is much higher
than the complexity of patient speech, itis more likely that the patient will struggle to
understand important medical concepts and retain critical information.

ZoomRx maintains a large repository of deidentified conversations between HCPs and
patients, recorded from real-world clinical appointments, which can act as a valuable
dataset to explore communication effectiveness within the clinic. In this whitepaper,
we analyze the speech complexity of these clinical discussions across different
therapeutic areas and medical topics via reading grade level analysis.

¥ Mcthodology

FLESCH-KINCAID READABILITY TEST

The Flesch-Kincaid readability tests, developed by Rudolf Flesch and J. Peter Kincaid,
are widely used measures of readability to assess how difficult a sample of English
language is to understand. The Flesch-Kincaid Grade Level (FKRGL) is a metric
approximating the equivalent American school grade level needed to comprehend
that sample.
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https://www.sciencedocs.com/kiss-effective-scientific-writing/
https://www.aafp.org/pubs/fpm/issues/2003/0700/p63.html
https://cdn.mdedge.com/files/s3fs-public/jfp-archived-issues/1998-volume_46-47/JFP_1998-02_v46_i2_communicating-with-patients-who-have-lim.pdf
https://stars.library.ucf.edu/cgi/viewcontent.cgi?article=1055&context=istlibrary

The Flesch-Kincaid Grade Level (FKRGL) is a function of the number of syllables per
word and the number of words per sentence, as described below:

FKRGL: 0.39 x (words/sentences) + 11.8 x (syllables/words) - 15.59

We have applied this reading grade level to over 1,400 transcripts of the spoken
language from recent real-world clinical appointments between patients and their
HCPs to provide a simple and understandable numerical metric for comparing how
clearly content is being communicated.

Below are some examples of higher and shorter reading grade language used by
dermatologists to introduce JAK inhibitors.

High Reading Grade Level (12.9)

Low Reading Grade Level (4.8)

There's a couple of new therapies So there's adrug, there's actually

that use a different mechanism of two drugs we can talk about. One is
action that controls eczema. They called Rinvoqg, one is called Cibingo.
are called JAK Inhibitors, and They're JAK inhibitors. They work

basically what they do is they just

very good and they work very fast.

control inflammation. They work great for the itch and

they work really well for the rash.

A" Key Findings

]

Across a dataset of over 1,400 recent clinical conversations, HCPs spoke to their
patients at an average reading grade of 5.8, just below a 6th grade level. This is nearly
twice the reading grade level of the language spoken by their patients which
measures at exactly a 3rd grade reading level.

Patients have a surprisingly low share of voice during clinical appointments. Patient

speech accounts for only 17% of all words spoken within the clinic, while HCPs
contribute 83% of the conversation.
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Average sentence length is a direct input into reading grade calculation, and the
discrepancy between HCP and patient speech is also reflected in this metric. Patient
sentences include an average of 7 words, just over half the length of an average HCP
sentences (13 words).

Overall, these findings point to a worrying communication gap between HCPs and
their patients, which may contribute to a variety of negative clinical outcomes
including low patient engagement, reduced compliance with medical advice, and
erosion of trust in the healthcare system. However, the results also point to simple
and actionable solutions for HCPs and medical practices - such as proactively
simplifying HCP speech, asking frequent questions of patients, and matching HCP
speech patterns to those of their patients.

Importantly, simplifying HCP speech patterns seems to activate a positive feedback
loop in which patients feel more empowered to actively engage in treatment
discussions. This active engagement facilitates better patient comprehension, as
well as opportunities for HCPs to recognize gaps in comprehension and further adjust
their speech patterns to better match those of their patients.

% Patient Engagement

While the share of words spoken within the clinic does not directly influence the
reading grade level, it is indicative of the conversational dynamic between HCP and
patient and is strongly correlated to the complexity of HCP speech.

When HCPs dominate the conversation, they are much more likely to speakin
language that is substantially more complex than language used by their patients. In
conversations where HCPs contributed 85% or more of all words spoken in the clinic,
the average grade level of HCP speech was typically double to quadruple the grade
level of patient speech.

In contrast, when HCPs and patients contribute roughly equally to the conversation,
the complexity of their speech is also equivalent.
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the average grade level of HCP speech was typically double to quadruple the grade
level of patient speech.

In contrast, when HCPs and patients contribute roughly equally to the conversation,
the complexity of their speech is also equivalent.

Patient Share of
Wordcount

HCP Speech: Reading grade level Patient Speech: Reading grade level

<5% 7. 1.9

5-9% . 25

10 -14%

15-19%

20-24%

25-29%

30-34%

35-39%

40%+

Conversations with high patient word count are characterized by longer patient
sentences and more back-and-forth exchanges, which naturally breaks HCP speech
into smaller, more digestible sentences. The results suggest that when HCPs speak at
the same reading grade level as their patients, they encourage higher levels of patient
engagement with treatment decisions - which may be a natural extension of higher
patient comprehension of the treatment options.

The opportunity to speak freely in longer sentences also enables patients to
accurately communicate their wants and needs with their HCPs. In turn, higher levels
of patient speech create opportunities for HCPs to gauge a patient’s health literacy
and tailor their presentation style to match that of their audience.

We interpret these findings to suggest that physicians who speak simply invite
greater patient participation in treatment conversations, and that increased patient
speech encourages HCPs to adjust and simplify their own speech patterns.
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This compounding dynamic offers a compelling opportunity to increase the effectiveness of
two-way communication within the clinic.

The Impact of Asking Questions

Underscoring the HCP'’s critical role in encouraging patient engagement, we also find that a
higher volume of HCP questions is correlated to better alignment between HCP and patient
speech complexity.

HCPs who asked fewer than 5 questions to their patients within a clinical conversation spoke
ata7th grade reading level, vastly exceeding the complexity of their patients’ speech
(reading grade level 3.2). HCPs who asked their patients 10 or more questions spoke at a
reading grade level of only 4.8, leading to far better alignment with patient speech complexity.
Intuitively, conversations with more HCP questions also led to greater patient engagement by
share of wordcount and shorter, less complex sentences from both HCPs and patients.

HCP Speech: Reading Patient Speech: Patient Share of
grade level Reading grade level Wordcount

HCP Questions

7.0 . 12%

Increasing the number of questions asked by HCPs is a practical, actionable approach
to facilitating a more even dialogue between providers and patients and increasing
patient comprehension. Interestingly, the number of questions asked by patients had
no correlation with the language complexity of their HCPs.
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i Differences across Therapeutic Areas

There are large differences in complexity of HCP speech across therapeutic areas,
with Cardiovascular specialists tending to speak at the highest reading grade level
(6.9) compared to 4.7 for Respiratory and Immunology specialists.

Therapeutic Areas HCP Speech: Reading grade level

Cardiovascular 6.9

Gastrointestinal

Dermatology

Metabolic Disorders

Oncology

Opthalmology

Central Nervous System

Hematological Disorders

Infectious Disease

Respiratory

Immunology

While there is significant variability within each therapeutic area with regards to
counseling style and conversational flow, diving deeper into the types of HCP within
therapeutic areas is instructive. Within Cardiovascular clinic visits, HCPs often make
use of complex technical language (shown in red) while speaking to their patients.

While some of these topics may be unavoidable due to the nature of the visit and the
required conversation topics, there are Cardiologists who consistently present
information in less complex terms (shown in blue).
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Cardiovascular appointments

HIGH READING GRADE LEVEL EXAMPLES: :

LOW READING GRADE LEVEL EXAMPLES :

Similarly analyzing conversations between patients and Respiratory specialists, HCPs
tend to use more understandable language (shown in blue) with fewer technical
terms than their counterparts in Cardiology. Respiratory specialists also tend to use
shorter sentences and ask more questions of their patients. However, there are ample
examples of respiratory specialists using overly complex language (shown in red)

These examples present an illustrative target for those in the healthcare industry to

review their own communication patterns for overly complex technical jargon and to
strive for simple language that encourages patient participation and engagement.
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Respiratory appointments

HIGH READING GRADE LEVEL EXAMPLES :

LOW READING GRADE LEVEL EXAMPLES :

.z, Topics of Discussion

The ZoomRx HCP-Patient Conversation dataset is tagged by clinical topic and themes
to facilitate deeper insights, as well as faster navigation between points of interestin
transcripts and audio recordings. Analyzing a selection of clinical topics, we can see
that the more complex topics, such as discussions about mechanisms of action and
drug efficacy, are discussed using more complex language than topics such as dosing
and administration.

Importantly, regions of conversations where patients were exceptionally engaged or
frequently voiced questions resulted in HCP responses that used substantially less
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complex language - up to 3.5 reading grade levels lower - than the average HCP
speech complexity for these topics.

Themes HCP Speech - Reading grade level

Mechanisms of Action 8.8

Treatment, Disease Education

Efficacy

Side Effects

Access

Labs / Testing

Diagnosis

Dosing / Administration

Patient Engagement

Patient Questions / Concerns

ﬁ Conclusions

Analyzing actual in-office conversations between HCPs and patients, such as those in
ZoomRx's HCP-Pt Conversation research, enables real-world insights which are
otherwise unobtainable. Our results suggest that the complexity of language and
speech between HCPs and patients is often dramatically misaligned. This mismatch is
an indicator of less effective communication in the healthcare setting, which is
correlated to a host of negative outcomes including low patient engagement, reduced
compliance with medical advice, and erosion of trust in the healthcare system.
However, this research also points to a range of simple solutions which are relatively
easily implemented by HCPs and practices willing to critically examine their
communication styles.
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» Use plain language whenever possible, including common terms and short
sentences

e Ask more questions, providing patients the opportunity to express confusion or
concerns and to speak at length about their wants and needs

e Recognize the health literacy and language complexity of patients, and adjust HCP
Speech patterns accordingly

Not only will these actions increase patient comprehension, but they will also
encourage patient engagement, activating a positive feedback loop of back-and-forth
conversation that naturally results in less complex and more comprehensible

speech patterns.

Reach out to learn more at

INFO@ZOOMRX.COM
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