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The cost of an itch: A nationally ®m
representative retrospective cohort

study of pruritus-associated health

care expenditure in the United States

To the Editor: Pruritus arises from many common
diseases and is reported as a symptom in >7
million outpatient visits annually in the United
States.' The impact of pruritus on quality of life is
substantial and comparable with that of chronic
pain.” Although there are limited studies regarding
its epidemiology, pruritus has an estimated lifetime
prevalence of 25.5% and most commonly affects
patients who are female, elderly, and of lower
socioeconomic status.'” Despite the significant
health and biopsychosocial burden posed by
pruritus, limited information exists regarding its
economic burden. As such, the goal of this study
was to provide nationally representative estimates
of the incremental health care burden of pruritus
controlling for sociodemographic characteristics
and comorbidities.

In this study, we used 9 years of data from
the Medical Expenditure Panel Survey (MEPS;
2007-2015), a nationally representative survey
assessing patterns of utilization of outpatient care
in the United States. The methods of administration
for MEPS are detailed elsewhere.” All analyses were
done in R accounting for the complex survey
design of MEPS to provide nationally representative
samples.

We compared sociodemographic characteristics
of patients with pruritus (International Classification
of Disease Ninth Revision, Clinical Modification
code 0698) to those without pruritus using
Rao-Scott chi-squared tests. To determine the
adjusted incremental inflation-adjusted expendi-
ture (in USD) of pruritus controlling for all other
factors, we constructed a 2-part linear regression
model to account for the high concentration of
zero expenditures in the data. Our 2-part model
consists of logistic regression to predict the
likelihood of nonzero expenditures and a
generalized linear model to predict conditional
nonzero expenditures. A generalized linear model
with a gamma distribution and log-link function
was used to address the positive skewness of the
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expenditure data. Our model was used to estimate
expenditure ratios, which represented the adjusted
multiplicative effect of a variable compared with
the reference class. For example, an expenditure
ratio of 2 would indicate that patients with
pruritus had twice the health care expenditure
of patients without pruritus, controlling for other
factors. The advantages of this validated 2-part
model have been previously described.’

In total, our sample included 637 patients with
pruritus and 288,061 patients without pruritus.
Women, older adults, nonwhite patients,
Medicaid and Medicare patients, patients with
less education, and patients with more
comorbidities were all more likely to have pruritus
(P < .001 for all, Table D). Controlling for Charlson
Comorbidity Index and all sociodemographic
factors, the cost of care for patients with pruritus
is 1.64 times as high as patients without pruritus
(P < .001, Table II). Although emergency room
and home health service expenditures due to
pruritus have increased over time, expenditures
due to pruritus in both the outpatient and inpatient
setting have decreased.

Pruritus is a significant burden to both medical and
financial health. Patients with pruritus are estimated to
face $4,843.68 (adjusted for inflation) more in annual
health care expenditures than patients without
pruritus, even after controlling for comorbidities and
sociodemographic factors. When accounting for even
the most conservative national estimates of chronic
pruritus (6.1%), our data suggests that pruritus is
associated with >$90 billion per vyear in
population-level expenditures in the United States.”*

Strengths of this study include analysis of a large,
nationally representative data set to provide cost
estimates.” A limitation is that unmeasured
confounders might have overestimated the
incremental cost, given the demographic differences
between the pruritus and nonpruritus patient
population found in this study.

Elucidating the health care costs due to pruritus is
vital, considering its association with numerous
chronic diseases. Although the incremental cost
associated with pruritus has remained steady,
expenditures due to pruritus seem to be shifting
from outpatient and inpatient settings to the
emergency room and home health services. As
overall health care costs continue to rise, it is critical
to identify effective strategies to improve the control
and management of pruritus.
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Table I. Weighted population characteristics of US adults by presence of pruritus, Medical Expenditure Panel
Survey, 2007-2015

Patients with pruritus, n = 637 Patients without pruritus, n = 288,061
Patient demographics n % n % P value
Sex <.001
Female 400 62.8 151,036 524
Male 237 37.2 137,025 47.6
Age, y <.001
=18 54 8.5 73,001 253
18-34 52 8.2 68,359 23.7
35-64 268 42.1 110,598 384
=65 263 413 36,103 125
Race <.001
White 340 534 198,938 69.1
Black 141 22.1 58,478 203
Asian/Pacific Islander 131 20.6 19,619 6.8
Other 25 39 11,126 39
Ethnicity <.001
Non-Hispanic 535 84 202,274 70.2
Hispanic 102 16 85,787 29.8
Marriage status <.001
Married 257 40.3 105,259 36.5
Divorced/separated/widowed 222 349 42,237 14.7
Never married 158 24.8 140,565 48.8
Region 372
Northeast 99 15.5 44,771 15.5
South 247 38.8 108,709 37.7
Midwest 105 16.5 55,135 19.1
West 186 29.2 79,446 27.6
Insurance <.001
Private 319 50.1 155,975 54.1
Medicaid/Medicare 282 443 86,624 30.1
Uninsured 36 57 45,462 15.8
Income (% of 2015 poverty line) .787
Poor (<100%) 136 214 63,369 22
Near poor (100%-124.9%) 48 7.5 18,548 6.4
Low income (125%-199.9%) 103 16.2 48,885 17
Middle income (200%-399.9%) 180 283 82,534 28.7
High income (=400%) 170 26.7 74,725 259
Education <.001
No degree 138 21.7 46,514 16.1
High school degree 188 29.5 124,341 432
Some college 171 26.8 64,512 224
College degree 140 22 52,694 18.3
Charlson Comorbidity Index <.001
0 305 479 222,029 77.1
1 94 14.8 29,789 10.3
2 88 13.8 21,441 74
=3 150 235 14,802 5.1
Year <.001
2007-2009 183 28.7 93,080 323
2010-2012 185 29 97,673 33.9

2013-2015 269 42.2 97,308 338
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Table II. Two-part regression model for incremental effects of health care expenditures (in 2015 USD)*
among adults with pruritus, adjusted for Charlson Comorbidity Index
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Category Expenditure ratio 95% Confidence interval P value
Pruritus

No Reference - -

Yes 1.64 1.39-1.94 <.001
Charlson Comorbidity Index

0 Reference - -

1 237 2.24-2.50 <.001

2 2.99 2.84-3.14 <.001

=3 5.44 5.16-5.74 <.001
Sex

Female Reference - -

Male 0.84 0.81-0.87 <.001
Age, y

=18 Reference - -

18-34 1.25 1.18-1.33 <.001

35-64 1.72 1.60-1.85 <.001

=65 2.12 1.96-2.29 <.001
Race

White Reference - -

Black 0.81 0.77-0.85 <.001

Asian 0.70 0.62-0.79 <.001

Other 0.94 0.88-1.00 .061
Ethnicity

Non-Hispanic Reference - -

Hispanic 0.71 0.67-0.74 <.001
Marriage status

Married Reference - -

Divorced/separated/widowed 1.09 1.05-1.13 <.001

Never married 0.92 0.87-0.97 .002
Region

Northeast Reference - -

South 0.89 0.84-0.93 <.001

Midwest 1.00 0.95-1.06 923

West 0.95 0.89-1.00 .067
Insurance

Private Reference - -

Medicaid/Medicare 1.07 1.01-1.13 .028

Uninsured 0.39 0.37-0.42 <.001
Income (% of 2015 poverty line)

Poor (<100%) Reference - -

Near poor (100-124.9%) 0.98 0.91-1.05 525

Low income (125-199.9%) 0.95 0.89-1.02 164

Middle income (200-399.9%) 0.95 0.90-1.01 129

High income (=400%) 1.03 0.97-1.09 370
Education

No degree Reference — —

High school degree 1.05 0.99-1.10 112

Some college 1.12 1.06-1.18 <.001

College degree 1.16 1.1-1.123 <.001
Year

2007-2009 Reference - -

2010-2012 1.02 0.98-1.07 240

2013-2015 1.05 1.00-1.10 .035

*Adjusted for inflation.
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Conflict of interest and citation ‘ ®
impact among dermatology
guideline authors

To the Editor: Clinical practice guidelines (CPGs)
apply structured review of evidence as well as expert
evaluation to help characterize optimal patient care.
Most CPGs include authors with financial conflicts of
interest (COD), such as consultancy payments,
research support, equity or stock ownership, or
other relationships,’ although the Institute of
Medicine and Council of Medical Specialty
Societies advise limiting the percentage of CPG
authors with financial COI so that they make up
only a minority (<50%) of panel members.
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Table 1. Articles of example author

Article Article position (h-position) No. citations per article

A 1 (most citations) 25
B 2 12
C 3 7
D 4 6
E 5 (fewest citations) 2

Persistent inclusion of physicians with COI is often
justified by the argument that they possess expertise
crucial to CPG development. As recognized experts,
they might be sought after by industry as well as by
specialty organizations for their knowledge.” By
extension, excluding such authors completely would
deprive CPGs of valuable expertise.

We sought to evaluate this claim by analyzing the
relationship between recognized expertise and
financial COI among dermatology CPG authors. All
active dermatology CPGs (n = 16) listed on the
American Academy of Dermatology (ADD) website
as of March 12, 2018, were downloaded and authors
were identified and grouped by presence or absence
of reported COI. For each guideline, we used the
RISmed package in R (version 1.1.423) to search
PubMed for each author and determine the number
of articles they had published before the year of
guideline publication, as well as the number of
citations for each article. We then ranked an author’s
publications by number of citations from largest to
smallest and calculated the h-index by determining
the hth publication that had been cited at least h
times. Consider a researcher with 5 publications A, B,
C, D, and E with 25, 12, 7, 6, and 2 citations,
respectively. The researcher would have an h-index
of 4 because this is the last position in which the
number of citations (6) equals or exceeds the posi-
tion (4) (rank order of the publications, or h value)
(Table ). Similar to the h-index, the g-index quan-
tifies productivity by considering the number of
papers and the number of citations per paper. We
calculated the g-index by identifying the largest rank
(g) at which the top ranked articles including g
received together at least g” citations. The g-index
averages the number of citations, allowing more
highly cited papers to bolster lower cited papers.

We compared h-index, a measure of citation
impact, between authors who reported a COI and
those who did not. The h-index is a measure of
influence and productivity on the basis of a
researcher’s publications. The h-index is the number
of papers (h) that have been cited at least h times.
Researchers with a greater number of publications as
well as publications that are more widely cited will
have a higher h-index. Although it is difficult to


mailto:Raghav.Tripathi@case.edu
http://refhub.elsevier.com/S0190-9622(18)32796-8/sref1
http://refhub.elsevier.com/S0190-9622(18)32796-8/sref1
http://refhub.elsevier.com/S0190-9622(18)32796-8/sref1
http://refhub.elsevier.com/S0190-9622(18)32796-8/sref2
http://refhub.elsevier.com/S0190-9622(18)32796-8/sref2
http://refhub.elsevier.com/S0190-9622(18)32796-8/sref3
http://refhub.elsevier.com/S0190-9622(18)32796-8/sref3
http://refhub.elsevier.com/S0190-9622(18)32796-8/sref3
http://refhub.elsevier.com/S0190-9622(18)32796-8/sref3
https://meps.ahrq.gov/mepsweb/about_meps/survey_back.jsp#household
https://meps.ahrq.gov/mepsweb/about_meps/survey_back.jsp#household
http://refhub.elsevier.com/S0190-9622(18)32796-8/sref5
http://refhub.elsevier.com/S0190-9622(18)32796-8/sref5
http://refhub.elsevier.com/S0190-9622(18)32796-8/sref5
http://www.ncbi.nlm.nih.gov/pubmed/24830008
http://www.ncbi.nlm.nih.gov/pubmed/24830008
https://doi.org/10.1016/j.jaad.2018.10.025

	The cost of an itch: A nationally representative retrospective cohort study of pruritus-associated health care expenditure  ...
	References


