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unintended consequences due to these in-office payment
reduction policies through shifting the performance of
these procedures to the hospital environment, with the
associated hospital outpatient department payment for-
mula, at a substantial increase in cost to the CMS.

White and Wu2 have examined Medicare hospital cost re-
ports for the period 1996-2009 and concluded that Medicare
price cuts yield revenue reductions that are even larger than
the Medicare payment reductions—in other words, other pay-
ers also reduce payments and affect downstream revenues. In
addition, Wu and Shen3 have demonstrated that drastic re-
ductions in Medicare payments can potentially have an ad-
verse effect on quality of patient care. Lindrooth and
colleagues4 studied 30-day mortality from Medicare data-
bases for the years 1997, 2001, and 2005 and have reported an
inverse relationship between changes in profitability and mor-
tality across 21 service lines. Many would view that it is specu-
lative to suggest that reducing payments will lead to an ad-
verse effect on quality of care, but the analyses of Wu et al and
Lindrooth et al at least beg the question of whether better strat-
egies for imaging cost containment could be implemented by
the CMS.

The current health care delivery challenges and resultant
changes to the practice landscape demand creative and work-
able solutions to meet the needs of new practice models as well
as help current private practitioners maintain viability while
simultaneously promoting high value in health care delivery.
These changes include a renewed focus on new payment mod-
els, education around evolving models of care, developing and
using quality tools to ensure evidence-based care, and pro-
moting the appropriate use of stretched resources. In particu-
lar, addressing the problem of overuse of unnecessary tests and
procedures by implementing payment models that encour-
age appropriate testing while discouraging inappropriate test-
ing is a more rational approach for controlling Medicare costs
than across-the-board decreases in reimbursement. Physi-
cians will need to assume leadership in new delivery systems
and health care policy to encourage all specialties to practice
cost-effective medicine. We agree with Fuchs and Milstein5:
“There is not much that physicians can do directly to change
the behavior of insurance companies, employers, or other
stakeholders, but physicians are the most influential element
in health care. The public’s trust in them makes physicians the
only plausible catalyst of policies to accelerate diffusion of cost-
effective care.”
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Reduction of Central Venous Catheter Use in Medical
Inpatients Through Regular Physician Audits
Using an Online Tool
Central venous catheters (CVCs) facilitate secure access in criti-
cally ill patients and allow for the administration of caustic sub-
stances. Potential harms include bloodstream infections1 and

thromboembolism.2 A recent
study showed that 21.2% of
physicians were unaware that
their patient had a CVC3 and

therefore were incapable of making judicious decisions about
catheter retention. At our center, we suspected that physi-
cians were frequently unaware of the CVCs; therefore, we cre-
ated a system to ensure that CVCs were regularly reevaluated.

Methods | The study was conducted in two 26-bed internal
medicine clinical teaching units in a 517-bed hospital. Base-
line data were collected from January 21, 2013, through March
27, 2013. Thereafter, we implemented the intervention from
June 1, 2013, through December 1, 2014.

Senior residents evaluated all their patients once weekly
for the presence of CVCs and anonymously recorded the num-
ber and their respective indications (starting August 1, 2013)
using an online tool (Figure). The tool prompted residents to
consider whether each CVC was necessary and to discuss with
their teams whether to retain the CVC. Overall auditing ad-
herence was 70%. The prevalence of CVCs and their indica-
tions were discussed with the teams monthly.

Central venous catheters were defined as nontunneled,
nondialysis catheters in jugular, subclavian, or femoral veins,
or peripherally inserted central catheters. Infections associ-
ated with the CVC were assessed using standard criteria4 and
standardized per 10 000 patient days. McGill University Health
Centre Institutional Review Board approval was waived, as this
process was considered best practice.

Rate differences between CVC use per 100 patient audit
days and infections associated with the CVC per 10 000 pa-
tient days were compared before and after intervention using
the z test and inverse variance rates. Rates among junior (≤5
years’ experience) and nonjunior (>5 years’ experience) fac-
ulty were similarly compared.

Results | After the intervention, the rate of CVCs per 100 pa-
tient days decreased from 13.1 to 7.0 (51 CVCs in 390 patient
days audited vs 167 CVCs in 2392 patient days audited, P < .01).
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Overall, junior faculty had lower weighted mean CVC rates than
did nonjunior faculty (4.8 vs 8.9 per 100 patient audit days,
P < .01) (Table). There was no difference in the annual rates of
infections associated with the CVC before and after the inter-
vention (2.9 vs 1.1 per 10 000 patient days, P = .25).

Of 161 postintervention CVCs, 107 (66.5%) had an indica-
tion recorded, including antibiotic administration (48.5%), ease
of drawing blood for testing (20.6%), chemotherapy (12.1%),
venous access in case of patient deterioration (11.2%), and par-
enteral nutrition (5.6%).

Discussion | We demonstrated a 46.6% reduction (95% CI, 27.0%-
61.0%) in CVC use through regular auditing requiring mini-
mal effort. There remains room for improvement, as audit ad-
herence was imperfect and one-third of CVCs were indicated
for ease of drawing blood for testing or venous access in case
of deterioration. As the Choosing Wisely movement reduces
unnecessary testing, and both point-of-care ultrasound and
interosseous devices facilitate emergency venous access, we
hope that fewer CVCs remain for these indications.

The differences between junior and nonjunior faculty are in-
teresting. We hypothesize that junior faculty may have had lower
CVC rates because they may be more likely to instruct their se-
nior residents to remove CVCs because of increased comfort with
their own ability to subsequently reinsert them if necessary.

Our study was limited to medical inpatients in a single cen-
ter; consequently, it may lack generalizability. We also imple-
mented our program rapidly to limit harm and did not accrue
sufficient baseline data to permit time-series analysis. Our re-
sults may consequently be biased by overuse during the base-
line assessment. Despite these limitations, we describe a logi-
cal, inexpensive intervention that is without risk to the patient.

We suggest that such interventions, which involve the con-
cept of medical mindfulness, can be one effective means of re-
ducing use of CVCs. Our clinical teaching unit has successfully
used a similar method of targeted reassessment to improve an-
tibiotic use5 and believes this method could be adapted to Foley
catheters.6,7 Through consciously striving to act as the stewards
of iatrogenic risk, we believe physicians can optimize patient
safety.
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Figure. Online Tool

Indications

PICCs and Non-Dialysis Central Lines
Central Venous Access*
How many PICCS and non-tunnelled, non-dialysis CVCs on your team 
(numbers only, 0=NONE)?

Bloodwork
How many catheters are primarily for this reason? Blank if zero

IV Antibiotics
How many catheters are primarily for this reason? Blank if zero

TPN
How many catheters are primarily for this reason? Blank if zero

Chemotherapy
How many catheters are primarily for this reason? Blank if zero

IV Access “Just in case”
How many catheters are primary for this reason? Blank if zero

Other Reason for Access
How many catheters are primary for this reason? Blank if zero

Reasons for other central access
Please give reasons, one per line for why other patients have lines not captured above

How many CVCs have been removed as a result of this audit?
Consider each patient you audited – is the central line really necessary?

Submit

Online tool used for physician audits of central venous catheters (CVCs) and for
data collection. IV indicates intravenous; PICC, percutaneous inserted central
catheter; and TPN, total parenteral nutrition.

Table. Rates of CVC Use by Attending Physician

Staff Member
CVCs per 100 Patient
Audit Days, Rate

Junior
Facultya

A 3.2 Yes

B 3.7 Yes

C 3.8 Yes

D 5.8 No

E 5.8 No

F 7.7 No

G 7.7 No

H 8.7 Yes

I 8.8 No

J 10.3 Yes

K 10.6 No

L 11.5 No

M 11.5 No

N 11.5 No

O 15.4 No

Abbreviation: CVC, central venous catheter.
a Junior faculty were defined as those with 5 years or less of experience.

Letters

jamainternalmedicine.com (Reprinted) JAMA Internal Medicine July 2015 Volume 175, Number 7 1233

Copyright 2015 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 08/24/2022

mailto:todd.lee@mcgill.ca
http://jama.jamanetwork.com/article.aspx?doi=10.1001/jamainternmed.2015.1292&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2015.1292
http://www.jamainternalmedicine.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2015.1292


Copyright 2015 American Medical Association. All rights reserved.

Statistical analysis: Lee.
Administrative, technical, or material support: All authors.

Conflict of Interest Disclosures: None reported.

Additional Contributions: Ramy R. Saleh, MD, Department of Medicine, McGill
University, reviewed the manuscript. We thank the resident physicians who
collected the data in the context of patient care, as well as our attending
physicians, who strive to provide patients with the best care. None of the
contributors were compensated.

1. Chopra V, O’Horo JC, Rogers MA, Maki DG, Safdar N. The risk of bloodstream
infection associated with peripherally inserted central catheters compared with
central venous catheters in adults: a systematic review and meta-analysis. Infect
Control Hosp Epidemiol. 2013;34(9):908-918.

2. Chopra V, Anand S, Hickner A, et al. Risk of venous thromboembolism
associated with peripherally inserted central catheters: a systematic review and
meta-analysis. Lancet. 2013;382(9889):311-325.

3. Chopra V, Govindan S, Kuhn L, et al. Do clinicians know which of their
patients have central venous catheters? a multicenter observational study. Ann
Intern Med. 2014;161(8):562-567.

4. Horan TC, Andrus M, Dudeck MA. CDC/NHSN surveillance definition of
health care–associated infection and criteria for specific types of infections in
the acute care setting. Am J Infect Control. 2008;36(5):309-332.

5. Lee TC, Frenette C, Jayaraman D, Green L, Pilote L. Antibiotic
self-stewardship: trainee-led structured antibiotic time-outs to improve
antimicrobial use. Ann Intern Med. 2014;161(10)(suppl):S53-S58.

6. Al-Abri M, Wong BM, Leis JA. A urinary catheter left in place for slightly too
long: a teachable moment. JAMA Intern Med. 2015;175(2):163.

7. Kalra R, Kraemer RR. Urinary catheterization—when good intentions go awry:
a teachable moment. JAMA Intern Med. 2014;174(10):1547-1548.

Editor's Note
A Simple Approach to Reducing Inappropriate Use
of Central Venous Catheters
Central venous catheters are commonly used in hospitalized
patients. Many are not indicated, evidence of benefit is scant,
and all put patients at risk for thrombosis and infection. In this
issue, McDonald and Lee1 describe a simple intervention—
making inpatient teams aware that a patient has a central ve-
nous catheter and the probable indication for the catheter—
that appears to have resulted in a major reduction in the
prevalence of inappropriate use of central venous catheters.
While we applaud this effort, additional evidence is needed,
as this intervention took place at 1 hospital and there was no
concurrent control group. But we hope the study will stimu-
late additional research, preferably randomized clinical trials,
to document the efficacy of interventions to reduce the use of
inappropriate central venous catheters.
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Antibiotic Prescribing for Acute Respiratory
Infections in Direct-to-Consumer Telemedicine Visits
Direct-to-consumer (DTC) telemedicine companies provide
consumers with around-the-clock access to care for common
nonemergent conditions through telephone and live video vis-
its via personal computers and mobile phone apps. Approxi-
mately 1 million DTC telemedicine visits between patients and

physicians serving these companies, without an established
relationship, were delivered in 2014.1

DTC telemedicine is often more convenient and less ex-
pensive than in-person visits. However, concerns about the
quality of these services have been expressed2,3: lack of a phy-
sician-patient relationship and access to medical records; limi-
tations of the physical examination; and barriers to testing
could lead to overuse of antibiotics.

There have been few evaluations of DTC telemedicine qual-
ity. Using health plan claims, we compared antibiotic prescrib-
ing rates for acute respiratory infection (ARI) between Tel-
adoc, a large DTC telemedicine company, and physician offices.

Methods | In April 2012, the California Public Employees’ Re-
tirement System first offered Teladoc as a covered benefit. We
limited the study population to members aged 18 to 64 years,
who were continuously enrolled from April 2012 to October
2013 who had 1 or more ARI visits. This study was approved
by the institional review board for RAND Corporation.

We identified ARI visits using International Classification
of Diseases, Ninth Revision diagnosis codes based on prior
methods.4 We eliminated follow-up visits at any site within 21
days and visits with competing diagnoses that may have re-
quired antibiotics. We identified any oral antibiotic prescrip-
tion within 3 days of the visit and defined broad-spectrum an-
tibiotics as macrolides and flouroquinolones.

We compared antibiotic and broad-spectrum antibiotic pre-
scribing rates for Teladoc and physician offices. In multivari-
ate models, we adjusted for sex, age, chronic illness (using the
Charlson Comorbidity Index), site of care, and ARI diagno-
ses. Using the predictive margin method, we report predicted
prescribing rates, adjusting for covariates.5

Results | Teladoc users were less likely to be 51 years of age or
older or have 1 or more chronic illnesses (Table 1). In both un-

Table 1. Adult Teladoc Users and Nonusers With ARI Visitsa

Characteristic

No. (%) of Users for ARI Visits

P Value
Teladoc
(n = 1725)

Non-Teladoc
(n = 64 099)b

Sex

Men 629 (36.5) 24 824 (38.7)
.06

Women 1096 (63.5) 39 275 (61.3)

Age, y

18-30 273 (15.8) 11 756 (18.3)

<.0131-50 912 (52.9) 27 642 (43.1)

≥51 540 (31.3) 24 701 (38.5)

Chronic illness

0 1489 (86.3) 49 870 (77.8)
<.01

≥1 236 (13.7) 14 229 (22.2)

Location

Urban 1579 (93.7) 59 508 (94.6)
.10

Rural 107 (6.3) 3411 (5.4)

Abbreviation: ARI, acute respiratory infection.
a Encompasses study period: April 2012-October 2014.
b Nonusers were limited to those with at least 1 visit to any site for care during

the study period.
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