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IMPORTANCE: Inappropriate antibiotic use for upper re-
spiratory tract infections (URTIs) is an ongoing problem in
primary care. There is extreme variation in the prescribing
practices of individual physicians, which cannot be ex-
plained by clinical factors.
OBJECTIVE: To identify factors associated with high and
lowprescriber status formanagement of URTIs in primary
care practice.
DESIGN AND PARTICIPANTS: Exploratory sequential
mixed-methods design including interviews with primary
care physicians in a large health system followed by a
survey. Twenty-nine physicians participated in the quali-
tative interviews. Interviews were followed by a survey in
which 109 physicians participated.
MAIN MEASURES: Qualitative interviews were used to
obtain perspectives of high and low prescribers on factors
that influenced their decisionmaking in themanagement
of URTIs. A quantitative survey was created based on
qualitative interviews and responses compared to actual
prescribing rates. An assessment of self-prescribing pat-
tern relative to their peers was also conducted.
RESULTS: Qualitative interviews identified themes such
as clinical factors (patient characteristics, symptom du-
ration, and severity), nonclinical factors (physician-pa-
tient relationship, concern for patient satisfaction, prefer-
ence and expectation, time pressure), desire to follow
evidence-based medicine, and concern for adverse effects
to influence prescribing. In the survey, reported concern
regarding antibiotic side effects and the desire to practice
evidence-based medicine were associated with lower pre-
scribing rates whereas reported concern for patient satis-
faction and patient demand were associated with high
prescribing rates. High prescribers were generally un-
aware of their high prescribing status.
CONCLUSIONS AND RELEVANCE: Physicians report
that nonclinical factors frequently influence their decision
to prescribe antibiotics for URTI. Physician concerns re-
garding antibiotic side effects and patient satisfaction are

important factors in the decision-making process. Chang-
es in the health system addressing both physicians and
patients may be necessary to attain desired prescribing
levels.
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INTRODUCTION

Upper respiratory tract infections (URTIs) are themost common
reason adults receive antibiotics.1,2 However, most URTIs are
viral in nature, and at least 30% of the antibiotics prescribed to
treat them are inappropriate and may lead to preventable harm
from side effects.3 Inappropriate antibiotics contribute to anti-
biotic resistance,4 increase medical costs, and reduce the effec-
tiveness of medical care for bacterial infections.5

Despite widespread efforts to decrease inappropriate antibi-
otic prescribing, including evidence-based guidelines for ap-
propriate use of antibiotics, prescribing rates have remained
high.2 Interventions to reduce inappropriate antibiotic pre-
scribing have been multifaceted, including educating patients,
auditing physicians’ prescriptions and providing feedback,
and offering clinician’s financial incentives.6 Unfortunately
these interventions are not uniformly successful at reducing
inappropriate antibiotic prescribing.7–9

One potential solution is to focus on high prescribers,
because a large proportion of antibiotics are prescribed by a
minority of clinicians. In one study, antibiotic prescribing rates
for URTIs at Veterans Affairs facilities ranged from 14 to
88%,10 and the top 10% of prescribers prescribed to 95% of
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patients with URTIs.11 Similarly, at a large academic center,
individual antibiotic prescribing rates ranged from 0 to 100%,
with 12% of clinicians responsible for 41% of antibiotic
prescriptions.12 Despite this finding, little is known about
differences in attitudes and beliefs between high and low
prescribers. A deeper understanding of the beliefs and attitudes
of the minority of high prescribers, who may be resistant to
current efforts to reduce inappropriate prescribing, could be
used to develop targeted interventions. Thus, the objective of
this sequential mixed-methods study was to identify and con-
firm themes associated with high rates of antibiotic
prescription.

METHODS

We undertook a single-center, exploratory sequential, mixed-
methods study to evaluate the factors that high and low pre-
scribers consider when deciding whether to prescribe an anti-
biotic for an upper respiratory tract infection in primary care.13

The Cleveland Clinic is a large nonprofit academic health
system with 36 primary care practices in Northeast Ohio.
Annually, approximately 600,000 patients are seen in primary
care. Internal medicine and family medicine physicians from
16 practice sites were invited to participate. First, semi-
structured qualitative interviews with physicians were used
to identify themes associated with antibiotic prescribing. Sec-
ond, themes from the interviews were used to create a survey
deployed to full-time primary care physicians. Third, using
electronic health record (EHR) data, contemporaneous antibi-
otic prescribing rates for clinicians with at least 20 URTI visits
were linked to survey responses, enabling us to identify the
beliefs and attitudes that were associated with higher or lower
prescribing rates. The Cleveland Clinic Institutional Review
Board approved this study.

Qualitative Study
Interview Participants. We sampled physicians based on
their antibiotic prescribing rates that were determined from a
previous study.12 All physicians who had prescribed
antibiotics at a rate that was statistically higher or lower than
the average (p value < 0.05) across all primary care physicians
were eligible to participate, which allowed for comparisons
between high and low prescribers. Interviews were conducted
between August 2015 and April 2016. Recruitment was
conducted via e-mail. The e-mail did not identify the physician
as a high or low prescriber and the recruiter was blinded as to
the prescriber’s status.

Qualitative Data Collection. A semi-structured interview
guide was developed and pilot tested. The interview questions
focused on domains relevant to clinical practice (see
Appendix). Questions relating to clinical factors that might
influence antibiotic prescribing were based on existing guide-
lines for antibiotics.2,14 Based on prior studies,15–17 we

included questions that addressed nonclinical factors such as
patients requesting antibiotics, concern for patient satisfaction,
and time pressure. We also included questions probing self-
reflection of prescribing patterns relative to their peers because
interventions that provide physician with audit and feedback6

have been shown to decrease inappropriate prescribing. Verbal
informed consent was obtained from all participants. Inter-
views lasted approximately 30 min and were conducted via
phone or in person, and all interviews were audio recorded.
The interviewers (A.C. and A.P.) were blinded as to the
physician’s prescriber status at the time of the interview. There
was no incentive for participation. Audio data was transcribed
verbatim prior to analysis.

Qualitative Analysis. Using an inductive qualitative content
analysis approach, two physicians (A.M.H. and A.P.)
concurrently analyzed 5 transcripts adding descriptive codes.
After the preliminary code list was developed, A.P. analyzed
the remainder of the transcripts and assigned codes. Codes
were then sorted into pertinent themes. Any discrepancies in
coding were resolved through discussion until a consensus
was reached. After completing an initial analysis, the
researchers were unblinded to prescriber status. All the
transcripts were re-analyzed to look for variation in themes
factoring in the prescriber status.

Quantitative Study
Survey Data. Using the findings from the qualitative
interviews and previously published surveys,15–17 we created
an online survey (see Appendix). The survey included ques-
tions about the importance of patient satisfaction, complica-
tions, side effects, patient trust, patient insistence, and feeling
rushed; response options ranged on a 4-point scale from Bnot
important^ to Bextremely important.^ Standard demographic
information was also collected. The survey was pilot tested on
a convenience sample of resident physicians at Cleveland
Clinic for face validity and clarity, and the questions were
iteratively refined. We then surveyed all internal medicine
and family medicine physicians at the 16 practice sites. The
survey was sent out electronically three times during the 1st
quarter of 2017 at 1-week intervals. No incentive was offered
for participation. Based on our qualitative interviews, we
hypothesized that the following factors would be associated
with higher prescribing rates: duration and severity of symp-
toms, color of sputum, concern for patient satisfaction, time
pressure, and the desire to meet patient expectations and
address patient convenience. We hypothesized the remaining
factors (e.g., concern about antibiotic side effects and the
desire to practice evidence-based medicine) would be associ-
ated with lower prescribing rates.

Antibiotic Prescribing Data. We collected contemporaneous
antibiotic prescribing data from our EHR for acute URTI visits
that occurred between October 2016 and September 2017 (6
months on either side of the survey). Visits for acute URTI
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were identified based on ICD diagnosis codes for upper
respiratory tract infection, rhinosinusitis, pharyngitis, sore
throat, otalgia, otitis media, sinusitis, cough, and bronchitis.
For the purpose of comparing rates of antibiotic prescribing,
we combined all the respiratory tract infection diagnoses to
avoid biases relating to individual coding patterns.12, 18

Patients with history of COPD, immunocompromised status,
or current use of immunosuppressant medications, for whom
antibiotics may be appropriate, were excluded.

Quantitative Data Analysis. Physicians’ survey responses
were linked to their antibiotic prescribing rates. Based on the
distribution of the survey results, survey responses were
dichotomized into Bnot^ or Bsomewhat^ important versus
Bvery^ or Bextremely^ important. In order to maximize
power, we kept prescribing rate as a continuous outcome and
used Student’s t test to compare the mean rate for physicians
who selected not/somewhat versus very/extremely impor-
tant.19 A two-sided p value < 0.05 was considered significant.
Because we had a priori hypotheses for each variable based on
our qualitative interviews, we did not adjust for multiple
comparisons. We calculated each physician’s prescrib-
ing rate and their standard deviation to determine the
95% confidence intervals. To assess the accuracy of
physicians’ self-perceptions, physicians were grouped
into low, average, and high prescribers. We did this by
comparing each physician’s prescribing rate to the over-
all mean, using the 95% confidence interval around the
physician’s rate. Those that did not overlap the mean
were considered higher or lower, while those that did
overlap were considered average. Based on their re-
sponse to the question BDo you believe you prescribe
antibiotics more, less or about the same as your
colleagues^ and their prescribing status (i.e., low, aver-
age, or high), physicians’ perceptions were classified as
Baccurate^ or Binaccurate.^ We then compared the pro-
portion of accurate perceptions by prescribing level
using Fisher’s exact test. All quantitative analysis was
conducted using Stata 14.0.

RESULTS

Qualitative Results

Twenty-nine physicians from 16 practice sites agreed to
participate in the qualitative interviews, including 9 high
prescribers and 20 low prescribers. Major themes that
emerged included clinical factors (e.g., patient character-
istics, symptom duration, and severity), nonclinical fac-
tors (e.g., physician-patient relationship, concern for pa-
tient satisfaction, patient expectations and preferences,
and time pressure), desire to follow evidence-based
medicine, clinician perception of adverse effects, and
self-reflection on peer comparison (Table 1).

High and low prescribers often identified the same themes
but approached them from different perspectives. For clinical
factors such as patient characteristics, high prescribers’ deci-
sions were based on a general impression of a patient Blooking
sick^ whereas low prescribers focused on specific findings
such as rales on exam. Both high and low prescribers consid-
ered their treatment choices to be evidence based. However,
high prescribers discussed guidelines for pharyngitis and si-
nusitis, for which antibiotics are often appropriate, whereas
low prescribers were more likely to state that the evidence is
against prescribing antibiotics in general, and even more so,
for bronchitis and viral URTI.
Regarding nonclinical factors, both high and low pre-

scribers agreed that prescribing antibiotics improved patient
satisfaction, but high prescribers stated that they allowed their
desire to achieve high patient satisfaction scores to influence
their actions, while low prescribers were willing to sacrifice
patient satisfaction to provide what they saw as appropriate
care. High prescribers cited patient demand as a reason for
prescribing antibiotics. In contrast, low prescribers perceived
that such demand was decreasing over the years. When asked
BDo you prescribe antibiotics depending on how busy your
clinic flow might be?^ high prescribers noted that prescribing
an antibiotic was easier and faster, whereas the majority of the
low prescribers responded BNo^ or BNever^ and elaborated on
the importance of patient education.
In response to the question, BDo you believe you prescribe

antibiotics more, less or same as your colleagues?,^ the ma-
jority of low prescribers (75%) accurately identified them-
selves as prescribing less than their peers, whereas the major-
ity of high prescribers (89%) failed to recognize that they were
outliers. On further questioning as to Bwhy they believe their
prescribing patterns are high, low or similar to their peers,^ the
low prescribers appeared to be more aware of the practice of
their peers.

Quantitative Results

In total, 109 of 222 physicians completed the survey and had
enough antibiotic prescribing opportunities (response rate
49%). The majority identified their specialty as internal med-
icine (59% n = 64), practiced medicine more than 15 years
(58%, n = 63), and were male (57%, n = 58) (Table 2). On
average, physicians prescribed antibiotics 46% of the time.
Based on their 95% CIs, 42% of physicians (n = 46) were low
prescribers, 39% (n = 42) were average, and 19% (n = 21)
were high prescribers (Fig. 1).
Associations between survey responses and prescribing rates

appear in Table 3. All associations occurred in the hypothesized
direction, but not all factors were significantly associated with
prescribing rate. Nonclinical factors were strongly associated
with prescribing. Concern for patient satisfaction and for patient
requests for antibiotics was associated with a higher prescribing
rate, whereas valuing the ability to educate patients was associ-
ated with a lower prescribing rate. Concern for clinical factors,
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such as severity or duration of symptoms, was associated with a
higher prescribing rate, while concern about the antibiotic side
effects and desire to practice evidence-based guidelines was
associated with a lower prescribing rate. Based on the qualitative
analyses, we expected factors such as time pressure and sputum
color to be associated with a higher prescribing rate but this
association was not statistically significant.
Physicians generally had limited knowledge of their perfor-

mance relative to peers. Overall, 56% of physicians accurately
identified themselves as low, medium, or high prescribers
(Fig. 2). Low prescribers tended to have the most accurate
self-assessment. Most high prescribers thought they were av-
erage, and 15% of high prescribers believed they were lower
than their peers.

DISCUSSION

In this mixed-methods study of primary care physicians and
their antibiotic prescribing for URTIs, we employed qualita-
tive analysis to identify potential factors that might influence
decision making, including clinical factors and nonclinical
factors. Then, in a survey of more than a hundred practicing
physicians, we found that only 2 clinical factors—reported
duration and severity of symptoms—were associated with
antibiotic prescribing rates (i.e., physicians who took these
factors into account when prescribing had higher rates than
those who did not consider them important). High prescribing
rates were more strongly associated with reported nonclinical
factors, such as patients asking for antibiotics and concern for
patient satisfaction. Conversely, concern regarding antibiotic

Table 1 Representative Quotations from Qualitative Interviews

Qualitative themes Subtheme High prescriber (n = 9) Low prescriber (n = 20)

Clinical factors Patient
characteristics

BOlder patients more than 65 years. My threshold
for doing it [prescribing antibiotic] drops, definitely
what they sound on a physical exam, if their lung
sounds fairly clear vs. if their lung sounds are really
bad, I give antibiotics. The cryptic, like older and
frail patients, they make me nervous.^

BI consider factors such as fever, age, chronic
disease, sinus symptoms, and smoking status if
they need any antibiotic or not.^

Duration and
severity of
symptoms

BIf it’s (duration) longer than 7–10 days then it is
likely that it is bacterial, so I may prescribe
antibiotics. So, in that range, if I’ve been sick for 8–
9 days I will often times ask a clarifying question,
do you think your symptoms are getting better,
worse or same. And that can give me a little bit of
an idea of the trajectory of the symptoms.^

BYou know I always worry about people
knowing that 10 days is the number and then say
oh I have had symptoms for 10 days. But, it is
what it is.^

Nonclinical factors Patient expectation
and preference

BSometimes patients come to the office and they’ve
already been at home or they’ve been at work and
very ill and they come to the doctor’s office, take
co-pay and leave the office empty handed and
sometimes physicians tend to prescribe more
antibiotics to fulfill that need.^

BFor most patients who come in, their goal is not
to get an antibiotic, they want to make sure they
are not severely sick or messing around or delay
treatment, so if I assure them in such cases, they
are pretty satisfied.^

Concern for patient
satisfaction

B…we want our patient satisfaction scores [high] as
they are going to be tied to payment eventually.^

BI’m not worried that a patient is going to get a
questionnaire at home and they might give me a
6 vs. a 10, but I do feel that it’s important that the
patient feel well cared for so it’s about that fine
balance.^

Physician-patient
relationship

BThere are some patients who I know very well.
They would call the office when they need an
antibiotic, ones who have COPD with frequent
hospitalizations. I know people by their name and I
know they call me when they are going to need
antibiotics.^

BOver time I think patients trust you and most of
my patients have been with me for 15 years and I
think they trust me so maybe it’s different than
when I started out and I tried to tell them that it
was viral and they would roll their eyes till the
back of their heads, and now over time they
know that I’m not going to withhold treatment
without a reason and they kind of go with what
I’m suggesting.^

Time pressure BI think the less time you have you are more likely
to do a quick interview and it’s easy to provide an
antibiotic and go to the next patient.^

BNo. It doesn’t take long to give them my here’s-
why-you-don’t-need and that takes 30 seconds to
a minute even twice.^

Clinician perception
of adverse effects

BSo I was going to put her on doxycycline but I
knew that make her more sensitive to the sun so I
still prescribed her an antibiotic but I prescribed her
a different one. If somebody is on Coumadin or
something like that and it interacts with a lot of
other drugs and I think I’m far less likely to
prescribe an antibiotic than if it’s somebody who is
otherwise healthy not on a bunch of other
medicines.^

BYou can tell young females I don’t want you to
get yeast infections or you can tell parents that
this is really hard on a kid’s stomach so I don’t
want your kid to have diarrhea or throw up
because of the antibiotic. Clearly if someone’s
allergic to a medicine you don’t give it, that’s a
no brainer. It helps to solidify the argument
against antibiotic prescribing.^

Desire to follow
evidence-based
medicine

BI follow the Centor criteria for sore throat, if they
have exudates, high grade fever, positive strep test I
would immediately start them on antibiotics.^

BI’m pretty conservative to use antibiotics. I try to
practice evidence-based medicine and the evi-
dence doesn’t really support antibiotic prescribing
for upper respiratory tract infections.^

Perceived practice
patterns

BI don’t know. I don’t have the data to say. But I
don’t think I prescribe more. Probably I prescribe
less, if my feeling is right.^

BI’ve had colleagues say to me, I tend to be
stingier with antibiotics than other people are. I
think that people prescribe more than I do.^
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side effects and the desire to practice evidence-based medicine
were associated with lower prescribing rates. Another impor-
tant finding was that physicians who prescribe significantly
more than average were generally unaware of their outlier
status. In fact, 15% of these high prescribers believed they
prescribed less than their peers.
Antibiotic prescribing for viral respiratory infections has

remained an intractable problem in primary care. Recent stud-
ies11, 12 have demonstrated wide variation in antibiotic pre-
scribing at the individual clinician level, allowing for the
possibility of targeted interventions based on clinicians’ atti-
tudes and beliefs. One comprehensive qualitative study20

found that, in general, physicians considered nonclinical fac-
tors such as patient expectations, patient preference, time
pressure, and patient satisfaction in their treatment decisions.
However, they did not assess the differences between high and
low prescribers regarding these issues. Prior surveys,15–17

which were not based on qualitative interviews, also did not
consider the prescribing rates of the respondents. One study of
emergency physicians found that high prescribers tended to
see antibiotic prescribing as an opportunity to shorten infec-
tion at no cost, whereas low prescribers appreciated the po-
tential harms of antibiotics.21

We also found a number of ways that high and low pre-
scribers differed in their approaches, thus informing potential
interventions to address these discrepancies. Similar to the
study in the ED, we found that low prescribers prioritized
antibiotic side effects and the desire to practice evidence-
based medicine. Antibiotics have well known short-term and
long-term consequences, including rising antibiotic resistance
and damage to the microbiome.22 Raising physician and pa-
tient awareness about these adverse effects might decrease
demand from patients and prescribing by physicians.
At the same time, we found a number of ways in which the

prescribing patterns for high and low prescribers did not differ.
For example, the perceived importance of sputum color, patient
age, and feeling rushed was not associated with mean antibiotic
prescribing rate. Our finding concerning sputum color differed
from the results of a multinational cohort, which suggested that
having discolored sputum was associated with antibiotic pre-
scriptions.23 The lack of association with time pressure is of
particular note because one recent study confirmed some of our
respondents’ belief that it takes longer not to prescribe an
antibiotic than to prescribe one.24 The difference in time, how-

Table 2 Characteristics of Respondents by the Prescriber Group

Low*
(N = 46),
% (N)

Average*
(N = 42),
% (N)

High*
(N = 21),
% (N)

P
value

Mean prescribing
rate (SD)

23 (10) 45 (8) 70 (10) <
0.01†

Male‡ (N) 56 (25) 47 (18) 79 (15) 0.07§

Years in practice
(N)

0.54§

0–5 13 (6) 14 (6) 14 (3)
6–10 20 (9) 21 (9) 5 (1)
11–15 7 (3) 14 (6) 14 (3)
> 15 61 (28) 50 (21) 67 (14)
Specialty
Internal medicine
(N)

63 (29) 57 (24) 52 (11) 0.69§

Family medicine
(N)

37 (17) 43 (18) 48 (10)

*Physicians were grouped into low, average, and high prescribers based
on whether their individual 95% confidence interval overlapped the
mean of all prescribers
†Nonparametric test for trend
‡Seven physicians did not respond to the gender question
§Fisher’s exact test

Fig. 1 Antibiotic prescribing rate of physicians who responded to the survey (mean and 95% confidence interval). Dots represent 109 individual
physicians. Those in red have rates significantly above, and those in green significantly below, the overall mean prescribing rate of 0.46.

Physicians in blue are not significantly different from the mean.
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ever, was less than a minute, and in our survey, even for busy
clinicians, this appears not to be an important issue.
More important was the idea that patients who receive anti-

biotics are more satisfied. Overall, studies in support of this
concept are mixed.25, 26 In a recent study of 7747 telemedicine

patients with URTIs, a prescription for an antibiotic was the
strongest predictor of patient satisfaction, and no physician in
the top decile of satisfaction scores prescribed antibiotics to less
than 75% of patients.27 In our qualitative study, both high and
low prescribers endorsed this belief, but the low prescribers
were willing to forego patient satisfaction to practice evidence-
based medicine, while high prescribers were not. Because
physician reimbursement is often tied to patient satisfaction
scores, interventions to overcome this bias may require broader
education of patients about the importance of not taking anti-
biotics for viral infections or not counting satisfaction scores for
URTI visits to relieve physicians of this pressure.
Another novel finding of our study was that physicians

were often unaware of their outlier status. High prescribers
were particularly unaware of how they compared to peers.
Providing feedback to physicians on their antibiotic prescrib-
ing rate relative to their peers has been shown to reduce
prescribing, although in the long term, physicians tend to
revert to old habits if the intervention is not sustained.6 Be-
cause high prescribers are responsible for a majority of all
prescriptions, targeting them may have the greatest impact.
Our study has some limitations. Our sample is from one

health system and may not be representative of clinicians at
large. Appropriateness of prescriptions was based on diagno-
sis codes, which were derived from retrospective data. Our
study measured prescriptions, not fills, and so does not ac-
count for delayed prescribing strategies. For the qualitative
portion, we had a higher proportion of low prescribers who
agreed to participate in the study compared to high prescribers.
Our survey response rate was 49%. Although this rate might
be considered low for a representative sample, the purpose of
our survey was to evaluate the association between prescribing
rate and survey responses, not to provide a summary assess-
ment of physician views on the matter. Because we collected

Fig. 2 The self-perception of antibiotic prescribing status relative to peers. Actual prescribing rates in relation to the group mean are shown on
the x-axis.

Table 3 Mean Prescribing Rate by Response Category (n = 109)

Not or
somewhat
important
(%)

Very or
extremely
important
(%)

P
value*

Patient presentation
Patient > 60 40 42 0.65
Presence of low-grade fever 39 42 0.55
Duration of symptoms 35 43 0.04
Severity of symptoms 36 45 0.03
Patient had identical
symptoms in the past,
which required antibiotics

40 50 0.14

Concern about complications
from infection

38 45 0.07

Mucus color 40 42 0.72
Exam findings 36 42 0.22
Comorbid disease 35 42 0.09

Other clinical factors
Side effect of antibiotics 52 36 < 0.01
Antibiotic over-use 51 40 0.08
Evidence-based guidelines 55 39 0.01

Nonclinical factors
Patient asks for antibiotics 39 59 0.02
Patient satisfaction 39 53 0.03
Patient convenience 40 42 0.71
Giving the patient the option 40 41 0.71
Feeling rushed when seeing
a patient

41 37 0.45

Feeling like you can educate
your patient

49 38 0.02

Prescribed rate compared to
peers

40 40 0.83

*Student’s t test, not adjusted for multiple comparisons
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data only for physicians who completed the survey, we could
not compare respondents and nonrespondents on prescribing
rates or other characteristics.
In this mixed-methods study of primary care physi-

cians, we identified themes associated with high rates of
antibiotic prescribing for URTIs. We found that concern
about antibiotic side effects and the desire to practice
evidence-based medicine were important determinants of
low prescribing rates, whereas high prescribers reported more
concern about patient satisfaction. To date, multiple systematic
efforts to decrease antibiotic prescribing have targeted physi-
cians, but our work suggests that in most cases, physician
concern about patient desires is an important factor in the
decision-making process. Changes in the health system ad-
dressing both physicians and patients may be necessary to
attain desired prescribing levels.
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