
BACKGROUND
 • Chronic cough (CC) affects about 10% of adults1

 • Although primary care clinicians treat most cases, many patients are referred to specialists in pulmonary medicine, gastroenterology, otolaryngology, 
or allergy2

 • Patterns of referrals are not well known but are important for coordination of care and optimizing diagnosis and treatment
 • Guidelines recommend selected specialty referral, but the application of these guidelines in clinical practice is uncertain3

 • A data repository that integrates records from primary and specialty care can enhance analysis of specialty evaluation

OBJECTIVE
 • Characterize cough-related referral patterns among a cohort of patients with CC who were referred to any of four medical specialties: pulmonary 

medicine, gastroenterology, otolaryngology, or allergy

METHODS

 • Source of data: electronic health record repository including records 
reflecting primary care and specialist centers in central Indiana

 • Inclusion criteria
 – Aged 18-85 years
 – Visited a health network based in central Indiana
 – At least one cough encounter in the health network

 • Cough encounters (visits or other evidence of cough) were defined 
as containing any of the following

 – Diagnosis of cough (ICD-9 code 786.2, or ICD-10 code R05)
 – Outpatient prescription for dextromethorphan or benzonatate
 – Note (text) mentioning “cough” or “expectorat”, optionally followed 

by additional letters, as assessed by validated natural language 
processing

 – Excluded encounters
• Cough term was negated (eg, “Patient denied cough”)
• Person experiencing the cough was judged to be someone 

other than the patient (eg, a family member who had a cough)
• Document in the medical record was an instructional 

document for patients
• Encounter indicated only the prescription of medication

 • CC was identified in patients with three cough encounters spanning 
56-120 days during 2005-2015 (Figure 1)

 • Index date: the date of the first of the three cough encounters
 • Text-based identification of cases occurred through natural language 

processing (NLP) that was validated through manual record review 
and iterative refinement of the search strategy, until positive predictive 
value exceeded 90%

 • Excluded patients
 – No visits within 183 days (approximately six months) before the 

index date
 – No visits within 365 days after the index date
 – Prescription of angiotensin converting enzyme inhibitor on the 

date of an encounter during the study period that preceded CC.
 • Referrals to any of four specialties were identified through orders 

containing “cough” in the referral’s reason
 – Allergy
 – Otolaryngology
 – Pulmonary medicine
 – Gastroenterology

 • Descriptive statistics summarized demographics and referrals to any 
of the four targeted specialties

 • A state diagram summarized referral sequences

Figure 1. Identification of Encounters with Cough and Patients with Chronic Cough
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RESULTS
 • Encounters that diagnosed or noted cough: 260,517
 • Patients with CC: 25,767
 • The positive predictive value of NLP in the reviewed sample 

was 97%
 • 77% of encounters were identified only through NLP
 • At least one referral mentioning “cough” to any of the four 

specialties occurred in 791 (3.1%) of the patients
 • Median time from index date to first referral in year after 

index date: 63 days
 • Most common referral overall: pulmonary
 • Numbers of patients referred are shown in Table 1. Numbers 

of initial referrals are shown below
 • Initial referrals (Table 1)

 – Pulmonary medicine: 507 referrals
 – Otolaryngology: 264 referrals
 – Allergy: 58 referrals
 – Gastroenterology: 35 referrals

 • Patients with referrals to multiple specialties (Figure 2): 73 of 
791 (9.2%)

 – Referred to two specialties: 64 patients
 – Three specialties: 7
 – Four specialties: 2
 – Common sequences

• Pulmonary → otolaryngology: 25
• Otolaryngology → pulmonary: 13
• Pulmonary → allergy: 9

Strengths
 • Regional data repository enabled a large cohort to be identified
 • Inclusion of narrative text to identify cough enhanced 

identification of cases
 • Sequences of referrals were enumerated for the first time

Table 1. Characteristics of Patients with Evidence of Chronic Cough

Characteristic
Patients with Chronic Cough

(N=25,767)
Age, years N (%)

18-19 409 (02)
20-29 1945 (08)
30-39 2660 (10)
40-49 4322 (17)
50-59 5914 (23)
60-69 5537 (21)
70-79 3735 (14)
80-85 1219 (05)

Gender, N (%)
Female 16785 (65)
Male 8981 (35)
Unknown 1 (00)

Race, N (%)
White 18448 (72)
African American 4589 (18)
Asian 149 (01)
Hispanic or Latino 132 (01)
American Indian or Alaska Native 18 (00)
Native Hawaiian or Other Pacific Islander 13 (00)
Other or unknown 2418 (09)

Insurance, N (%)
Commercial 7795 (30)
Medicaid 4942 (19)
Medicare 9495 (37)
Other/unknown 2390 (09)
Self-pay/uninsured 1145 (04)

Referred patients (N, %)a

Pulmonary medicine 488 (1.9)
Otolaryngology 234 (0.9)
Allergy 42 (0.2)
Gastroenterology 27 (0.1)

aPatients may be referred to more than one specialty.

Figure 2. Cough-Related Referral Patterns among Four Specialties: Pulmonary Medicine (PULM), Allergy, Otolaryngology (ENT), and 
Gastroenterology (GI)
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PCP+, patient had a documented visit with a primary care provider; ENT, otolaryngology; GI, gastroenterology, PULM, pulmonary medicine.
Referrals are shown in columns from left to right, according to their chronological order.
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CONCLUSIONS

• Among patients with CC, referral for cough was uncommon (3.1% of patients)
• Nearly 10% of referred patients were referred to more than one specialty
• Prevalence of multiple referrals indicates that primary care providers or specialists might have experienced difficulty 

with diagnosis or treatment
• The study prompts the question about whether decision aids will ultimately be helpful with diagnosis and management 

in difficult cases
• Future research could explore outcomes of referrals
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LIMITATIONS
 • Case-finding strategy had imperfect sensitivity in identifying cough and CC
 • Cough-related referrals that did not mention cough in the referral were excluded
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