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ABSTRACT
Objective: To assess the effect of physician
preference for a particular tumour necrosis factor α
(TNF) antagonist on the risk of treatment
discontinuation in rheumatoid arthritis.
Design: Population-based cohort study.
Setting: British Columbia administrative health data
(inpatients, outpatients and pharmacy).
Participants: 2742 British Columbia residents who
initiated a first course of a TNF antagonist between
2001 and December 2008, had been diagnosed with
rheumatoid arthritis, and were treated by 1 of 58
medium-volume to high-volume prescribers.
Independent variable: A level of physician
preference for the drug (higher or lower) was
assigned based on preceding prescribing records of
the care-providing physician. Higher preference was
defined as at least 60% of TNF antagonist courses
initiated in the preceding year. Sensitivity analysis was
conducted with different thresholds for higher
preference.
Main outcome measure: Drug discontinuation was
defined as a drug-free interval of 180 days or
switching to another TNF antagonist, anakinra,
rituximab or abatacept. The risk of discontinuation
was compared between different levels of physician
preference using survival analysis.
Results: Higher preference for the prescribed TNF
antagonist was associated with improved persistence
with the drug (4.28 years (95% CI 3.70 to 4.90) vs
3.27 (2.84 to 3.84), with log rank test p value of
0.017). The adjusted HR for discontinuation was
significantly lower in courses of drugs with higher
preference (0.85 (0.76 to 0.96)). The results were
robust in a sensitivity analysis.
Conclusions: Higher physician preference was
associated with decreased risk of discontinuing TNF
antagonists in patients with rheumatoid arthritis. This
finding suggests that physicians who strongly prefer a
specific treatment help their patients to stay on
treatment for a longer duration. Similar research on
other treatments is warranted.

INTRODUCTION
The term ‘physician preference’ usually
refers to favouring a particular drug or a
therapeutic group among several alternatives,
and it has been shown to predict treatment
choice.1–4 In studies of administrative health
(claim) data, this preference is often deter-
mined by identifying dispensing of drug pre-
scribed by the specific physician in a
predetermined period, prior to the event of
interest (a new prescribing). Despite an asso-
ciation with new prescribing decisions, the
role of physician preference in treatment dis-
continuation has not been studied. Recently,
the term ‘preference’ has also been used to
describe a second phenomenon—in the
context of treatment discontinuation, it was
used to describe the baseline risk of discon-
tinuing treatment in patients treated by a
specific physician (the physician ‘preference
for discontinuation’).5 This baseline risk may

Strengths and limitations of this study

▪ First study to explore within-physician variation
in prescribing habits, specifically the effect of
prescriber preference to a drug on the decision
to discontinue the drug.

▪ The universal nature of the Canadian healthcare
system and a systematic and standardised
approach to data collection in British Columbia,
which ensured the generalisability of our results,
as well as the large sample and prolonged
follow-up.

▪ To conquer the absence of access to clinical
data, we used multiple proxy variables to adjust
for disease severity.

▪ Physician preference was not directly measured
but instead based on previous prescribing
habits.
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differ among physicians because physicians may respond
differently to similar clinical situations such as decreased
benefit or harmful events. They could recommend
patients to discontinue treatment (with or without
switching to a second drug) or to persist with the treat-
ment (but to adjust dose, add-on a second drug or be
under frequent watch). In this paper, we use the term
‘preference’ to describe the first phenomenon (physi-
cian’s favourite drug) and ‘physician-specific discontinu-
ation risk’ to describe the second.
Treatment with tumour necrosis factor α (TNF)

antagonists in patients with rheumatoid arthritis (RA)
was considered especially sensitive to physician prefer-
ence for two main reasons. First, during the study
period (2001–2009) there was limited clinical evidence
on the comparative effectiveness of the drugs, mainly
due to the absence of head-to-head randomised clinical
trials, but also because participants in placebo-controlled
trials were not representative of patients treated in
routine clinical settings.6–9 Second, published indica-
tions for discontinuation of TNF antagonists were vague
and confusing, and therefore care-providing physicians
could reasonably be expected to reach different clinical
decisions given the same clinical situation.
Consequently, the decisions about which TNF antagonist
to prescribe first and when to discontinue treatment
were likely subject to physicians’ individual preference.
This study analysed data of first courses of a TNF

antagonist in British Columbia patients with RA. The
prescriber recorded on the first dispensing claim for a
TNF antagonist was used as a proxy of the care-providing
physician. The study objective was to estimate the effect
of physician preference on the risk of discontinuation.
The null hypothesis tested was that physician preference
for a TNF antagonist when treatment has been initiated
does not influence the risk of discontinuing the treat-
ment in patients with RA.

PATIENTS AND METHODS
The study cohort was identified using four British
Columbia Ministry of Health administrative databases:
PharmaNet (prescription dispensing data), Medical
Service Plan (MSP) registration information (demo-
graphic data), MSP Payment Information (fee-for-service
payments to physicians and alternative providers), and
the Discharge Abstract Database (hospital separations).
The databases were linkable using a de-identified patient
and physician numbers. Follow-up data were available
from 1995 until 31 December 2009. The study cohort
included British Columbia residents who fulfilled all of
three conditions: (1) first exposure to a TNF antagonist
between 1 March 2001 and 31 December 2008; (2) a
diagnosis of RA and (3) TNF antagonist treatment
initiated by a medium-volume or high-volume prescriber,
defined as a prescriber who initiated five or more courses
of TNF antagonists in patients with RA during the years
2001–2008. Exposure to a TNF antagonist was based on

one or more recorded dispensing claims for infliximab,
adalimumab or etanercept between March 2001 and 31
December 2008. We excluded patients who were previ-
ously treated with anakinra, rituximab or abatacept to
decrease heterogeneity in the population analysed. The
first dispensing claim for a TNF antagonist was used to
identify the study drug (infliximab, adalimumab or eta-
nercept), index date and prescriber for each patient in
the cohort. We defined a prestudy period of 3 years pre-
ceding the index date during which patients were
required to have continuous provincial medical service
coverage. A gap shorter than 30 days was not considered
to be an interruption in coverage. The prestudy period
ensured a standard run-in period of at least 3 years
without TNF antagonist exposure and a standard period
during which diagnosis of RA was identified. Patients with
RA were selected based on similar criteria to previous
studies in British Columbia.10–12 Either two outpatient
visits in physician clinics with a diagnosis code of RA
(International Classification of diseases-9 714) at least
60 days apart, or one hospitalisation with recorded dis-
charge diagnosis of RA was required. Patients were
excluded if sex or date of birth was not available, if they
had a concurrent diagnosis of Crohn’s disease (based on
at least one outpatient or inpatient diagnosis code in the
prestudy period) or if they were younger than 18 years at
the index date (to remove patients with juvenile RA). We
also excluded patients initiated on TNF antagonist treat-
ment by prescribers who cumulatively initiated less than
five patients in the RA cohort (low-volume prescribers).
Physician preference was determined for each patient

at the index date and coded as a Bernoulli variable. It
reflects prescribing patterns of the individual physician
(who started this course) during the preceding year
(figure 1). For each individual patient, we determined
the date of course initiation, which the prescriber
recorded in the first dispensing event and the drug
(infliximab, adalimumab or etanercept). From first dis-
pensing records for each patient in the study cohort, we
identified other patients that received any TNF antago-
nists from the same prescriber during the year preced-
ing the index date of the current patient, and the drug
they were treated with. Next we calculated the propor-
tion of these patients who received the same drug as the
patient of interest. Based on this proportion, we cate-
gorised the prescriber preference to ‘higher’ when the
calculated proportion for this drug and that prescriber
was 60% or higher, and ‘lower’ otherwise. We expected
that this threshold would provide reasonable assurance
that a course categorised as having ‘higher’ preference
for drug actually reflects that the prescriber favoured
that particular TNF antagonist at this time, even if only
two TNF antagonists were available. We reassessed pref-
erence for drug based on annual data to allow for
changes in preference over time and for accommodating
the recent availability of adalimumab. Adalimumab was
available in Canada since October 2004, while infliximab
and etanercept were on the market since 2001. By
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including a year of data, differently from other studies
that used only the last prescription in assigning prefer-
ence,1–4 we created a more accurate indicator. This way
we minimised the effect of factors not related to prefer-
ence that might have influenced a specific prescribing
decision. Sensitivity analysis was conducted to examine
the robustness of main results, using thresholds of 70%
or 80% for the level of physician preference.
Multiple covariates, mainly patient characteristics that

may influence drug selection and/or discontinuation
were included in the final models and are listed in
table 1. We were limited by lack of access to clinical data
and inability to adjust for clinical variables not captured
in administrative health data, such as disease severity.
Hence, we used multiple proxies, including disease dur-
ation, age, extra-articular involvement, antirheumatic
drug use, health services utilisation and consumption of
pain medications to adjust for disease severity. In order
to control for secular trends and late availability of adali-
mumab in Canada, we included a categorical variable
for the year of treatment initiation.
The outcome variable was discontinuation defined as

either switching to another TNF antagonist including

certolizumab and golimumab, anakinra, rituximab or
abatacept (‘biologic’ antirheumatic drugs), or a drug-free
interval of 180 days after exhaustion of the dispensed
days-supply of the latest refill. Discontinuation date was
set to the end of the days-supply of the last refill before
the 180-day drug-free interval or the date of the first dis-
pensing of a second ‘biologic’ antirheumatic drug, which-
ever was earliest. Unless discontinuation occurred,
patients were followed up until either 31 December 2009
(end of follow-up period) or an interruption of more
than 6 days in the provincial MSP coverage, at which
point data were considered censored. The most common
causes of coverage interruptions were death and emigra-
tion from the province. Change of dose of the TNF antag-
onist or addition of a second drug (not ‘biologic’
antirheumatic drug) was not considered discontinuation.
Discrepancies between recorded days-supply and dis-

pensed quantity were common in the PharmaNet data-
base; hence, we also calculated days-supply based on the
quantity dispensed, which, if required, was imputed
using the recorded total cost. Cost was considered the
most accurate and reliable field, since this field serves
for claim and payment processing. We used the longest

Figure 1 Calculating the value of the independent variable physician preference.

Fisher A, et al. BMJ Open 2014;4:e005532. doi:10.1136/bmjopen-2014-005532 3

Open Access

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2014-005532 on 30 S

eptem
ber 2014. D

ow
nloaded from

 

http://bmjopen.bmj.com/


duration of days-supply, recorded or calculated, to deter-
mine both the length of drug-free intervals and a dis-
continuation date.

Sample size calculation
Assuming 1:1 ratio of courses with ‘higher’ preference
versus courses with ‘lower’ preference and in the
absence of prior estimates, if the true HR for discontinu-
ing courses with ‘higher’ preference relative to courses
with ‘lower’ preference is 0.8, we required 847 courses at
each preference level to be able to reject the null
hypothesis with type I error probability of 0.05 and
power of 0.80.

Statistical analysis
Patients’ characteristics were compared across the three
drugs. The adjusted risk of discontinuation was com-
pared using two different approaches in a Cox propor-
tional hazards regression. First, we conducted an analysis
of non-clustered data. The multivariate model also
included a series of Bernoulli variables, one for each
physician (1=the particular physician; 0=other physi-
cians), which allowed individualisation of the risk of
drug discontinuation by physician (physician-specific dis-
continuation risk). In the second approach, a marginal
model of clustered data allowed an adjustment for pos-
sible correlation between patients treated by the same
physician.21–23 We tested for model assumptions

Table 1 List of covariates included in the final models

Variable Description

Demographics

Sex Bernoulli variable

Age at index Four categories: 18–29, 30–69, 70–79 and ≥80 years (categories were

assigned based on similar discontinuation risk in preliminary analysis, which

was not linear)

The annual deductible for prescription cost

at index (Fair PharmaCare)

The deductible is based on annual income.13 Six categories: annual

deductible of $0, $1–$500, $501–$2250, >$2250, other programmes and no

coverage

Geographical area at index Based on first 3 digit of postal code. Five mutually exclusive categories:

Greater Vancouver, Greater Victoria, Vancouver Island, urban areas and

rural areas

Clinical status

Physicians encounters in the year

preceding the index date

Continuous variable

Number of inpatient admissions in the year

preceding the index date

Four categories: 0, 1, 2 and >2

Comorbidities (presence and severity)

during the prestudy period

Charlson comorbidity score14 was determined using Quan’s algorithm for

administrative databases,15 excluding rheumatic diseases. At least two

outpatient or one inpatient encounter with the diagnosis were required. Four

categories: 0, 1, 2 and >2

Disease duration Measured from the first diagnosis of RA (inpatient or outpatient) in the data.

RA disease duration captured in Canadian administrative data has been

found to agree with reported duration by physicians.16 Continuous variable

The presence of extra-articular

manifestation during the prestudy period

Based on recorded at least one diagnoses with ICD-9 codes 3571, 3596,

7141, 71481, 7142 (outpatient) or ICD-10 codes G636, G737, I39, I418,

J990, M050, M051, M052, M053 (inpatient). Bernoulli variable

Drug therapies

Concomitant MTX during 200 days

preceding the index date

Based on mean plus two SDs of between-dispensing intervals of MTX in the

study cohort. Bernoulli variable

Dispensing claims for NSAIDs during the

year preceding the index date

Bernoulli variable

Number of different antirheumatic drugs

dispensed in the prestudy period

Dispensing claims of 10 drugs were included: MTX, hydroxychloroquine,

sulfasalazine, leflunomide, azathioprine, minocycline, penicillamine, sodium

aurothiomalate, prednisone, and intra-articular triamanolone or

methylprednisolone. Four categories: no drug, 1–2, 3–6 and >6 different

drugs

Other

Calendar year at index date The variable allowed controlling for secular trends in clinical practice17–20 and

availability of drugs. Eight yearly categories were included for the years

2001–2008

ICD-10, International Classification of Diseases, 10th edition; MTX, methotrexate; NSAID, non-steroidal anti-inflammatory drug;
RA, rheumatoid arthritis.
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(proportional hazard and absence of interactions) and
found them to be valid. We also checked for the linear-
ity of continuous variables and categorised non-linear
variables. All statistical tests were two sided. All calcula-
tions were performed using the SAS software package
(SAS Institute Inc, Cary, North Carolina, USA).

RESULTS
The study cohort included 2742 patients with RA pre-
scribed by a total of 58 medium–high volume physicians.

Figure 2 presents reasons for excluding patients who
used TNF antagonists from the analysis. Baseline
characteristics across users of the three drugs are pre-
sented in table 2. Not only was etanercept the most fre-
quently prescribed drug (1718 patients, 63%), but it was
also the only drug prescribed by all 58 study physicians.
Etanercept was usually initiated by a physician with high
preference for etanercept (70% of etanercept courses).
Infliximab or adalimumab, however, were usually
initiated by physicians with lower preference for these

Figure 2 Participants’ flow (RA,

rheumatoid arthritis; TNF, tumour

necrosis factor α).

Table 2 Baseline characteristics

Variable Infliximab Adalimumab Etanercept

p Value (between-

group differences)

Number of patients (% from cohort) 571 (21) 453 (16) 1718 (63)

Number of prescribers (based on first dispensing

event for each patient; total 58 prescribers)

49 46 58

Patients treated with a drug with higher preference,

N (%)

193 (34) 84 (19) 1198 (70) <0.0001

Demographics

Females, N (%) 403 (71) 326 (72) 1239 (72) 0.77

Age at index, median years (range) 56 (18–87) 58 (22–91) 56 (18–92) 0.003

Annual deductible for prescription cost, N (%)

Very low ($0) 47 (8.3) 80 (18) 199 (12) <0.0001

Low ($1–$500) 33 (5.8) 53 (12) 152 (8.9) 0.004

Medium ($501–$2250) 92 (16) 109 (24) 315 (18) 0.004

High (>$2250) 35 (6.1) 38 (8.4) 143 (8.3) 0.22

Residence in Greater Vancouver/Victoria, N (%) 341 (60) 224 (50) 782 (46) <0.0001

Clinical status

Number of physician visits median (range) 33 (3–158) 31 (2–112) 32 (3–136) 0.25

At least one admission to hospital, N (%) 104 (18) 63 (14) 340 (20) 0.01

Extra-articular manifestations, N (%) 28 (4.9) 14 (3.1) 60 (3.5) 0.23

Presence of comorbidity (score>0), N (%) 113 (20) 95 (21) 383 (22) 0.41

RA disease duration median, years (range) 9.2 (0.1–17.9) 7.7 (0.3–17.9) 8.0 (0–17.8) 0.21

RA drugs

Concomitant MTX, N (%) 388 (68) 264 (58) 856 (50) <0.0001

Dispensing claims for NSAIDs, N (%) 307 (54) 214 (47) 923 (54) 0.04

Number of different antirheumatic drugs, median

(range)

4 (0–8) 4 (0–8) 4 (0–9) 0.46

For detailed descriptions of the variables refer to table 1.
$, Canadian dollars; MTX, methotrexate; NSAID, non-steroidal anti-inflammatory drug; RA, rheumatoid arthritis.

Fisher A, et al. BMJ Open 2014;4:e005532. doi:10.1136/bmjopen-2014-005532 5

Open Access

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2014-005532 on 30 S

eptem
ber 2014. D

ow
nloaded from

 

http://bmjopen.bmj.com/


drugs (only 34% or 19% of courses were initiated by a
physician with high preference for drug, respectively).
Patients treated with adalimumab were significantly
older and had a lower income (reflected in lower
annual deductible level for prescribing costs). Patients
treated with infliximab had the highest prevalence of
concomitant methotrexate therapy and patients with eta-
nercept the lowest. This reflects differences in the indi-
cations mentioned in the product monographs; while
infliximab is indicated for use in combination with
methotrexate,24 the monograph of etanercept men-
tioned that it “can be initiated in combination with
methotrexate…or used alone”.25 Similarly, while the pro-
vincial special authority policy requires that infliximab is
used in combination with methotrexate (or other drug),
such requirement does not exist for treatment with eta-
nercept or adalimumab.26

Persistence with the three TNF antagonists was similar
(log rank test p value=0.15). The product limit median
persistence estimates were 3.9 years (95% CI 3.0 to 5.3),
3.3 (2.6 to 4.0) and 3.9 years (3.4 to 4.4) for infliximab,
adalimumab and etanercept, respectively. Higher phys-
ician preference was associated with improved

persistence compared to lower preference (figure 3),
with median time to discontinuation of 4.28 years (CI
3.70 to 4.90) in 1475 courses with ‘high’ preference,
compared with 3.27 (2.85 to 3.84) in 1267 courses with
‘low’ preference. In both groups, about 50% of the
patients discontinued and the other 50% were censored.
Higher physician preference was associated with a sig-

nificant decrease of 14–15% in the adjusted hazard for dis-
continuation (table 3). No significant interaction between
drug and preference was observed. The results of sensitiv-
ity analysis were similar, with overall adjusted HR between
0.85 and 0.88 in all models. The results of clustered data
analyses with thresholds of 60%, 70% and 80% for phys-
ician preference were robust (table 3). The results of non-
clustered data analyses for thresholds of 70% and 80%,
however, did not reach the significance level. That may be
a result of decreased numbers of patients treated with a
drug of higher physician preference and therefore
decreased power to detect significant difference.

DISCUSSION
We demonstrated two types of variations of physician deci-
sions to discontinue treatment with TNF antagonists:
between-physician and within-physician. Between-physician
variability is expressed as a different baseline risk of discon-
tinuation depending on the treating physician in response
to similar clinical situations, such as decreased benefit or a
harmful event. We used the term physician-specific discon-
tinuation risk for this phenomenon. It could be a result of
differences in education or experience, adherence to dif-
ferent guidelines and possible differences in patient case
mix. Within-physician variability, however, is a different
response to a similar clinical situation (similar patients,
similar drug effects) by the same physician. In this study we
showed that this variability correlated to physician prefer-
ence for drug—and specifically, higher physician prefer-
ence for a specific TNF antagonist drug was associated with
a decreased risk of discontinuing TNF antagonists in
patients with RA. This preference most probably reflected
the physician’s beliefs regarding the relative effectiveness
and safety of the specific drug compared to the alternatives,

Figure 3 Persistence with tumour necrosis factor α
antagonists by physician preference levels.

Table 3 HRs for drug discontinuation, higher preference versus lower preference

HR (95% CI)

Approach

Preference threshold

60%

Preference threshold

70%

Preference threshold

80%

Patients with higher preference, N (%) 1426 (52) 1234 (45) 987 (36)

Non-clustered data analysis

Crude 0.88 (0.79 to 0.98) 0.89 (0.80 to 0.99) 0.83 (0.81 to 0.996)

Adjusted* 0.86 (0.76 to 0.98) 0.88 (0.77 to 1.01) 0.87 (0.75 to 1.004)

Marginal modelling of clustered data

Crude 0.88 (0.77 to 1.001) 0.89 (0.78 to 1.01) 0.89 (0.79 to 1.01)

Adjusted† 0.85 (0.76 to 0.96) 0.87 (0.78 to 0.97) 0.87 (0.78 to 0.98)

Percent from overall patients (2742).
*Adjusted by drug, calendar year, patient’s demographics and clinical status, and prescriber.
†Adjusted by drug, calendar year, and patient’s demographics and clinical status.
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where a preferred drug is thought to be superior. When a
physician prescribed a drug believed to be superior com-
pared with comparators, patients were encouraged to stay
longer on the drug and the risk of discontinuation, as mea-
sured in this study, decreased. We believe that a different
response (level of encouragement) to a similar clinical situ-
ation applied in indefinite clinical situations, such as mild
harmful effect or questionable benefit.

Strengths and weaknesses of the study
The main advantages of our study are the universal
nature of the Canadian healthcare system and a system-
atic and standardised approach to data collection in
British Columbia, which ensured the generalisability of
our results, as well as the large sample and prolonged
follow-up that increased the power of the study to detect
differences in discontinuation risk. The main disadvan-
tage is the absence of access to clinical data; hence
adjustment to patient mix was difficult. To conquer this
problem, we used multiple proxy variables to adjust for
disease severity, such as extra-articular involvement, anti-
rheumatic drug use, health services utilisation and con-
sumption of pain medications.
There are several limitations to ascertaining physician

preference based on previous prescribing habits. First,
preference was not defined for all patients. For example,
it was not defined for the first patient treated by the
physician, or if the physician did not prescribe this class
of drugs in the preceding year. Second, we assumed that
increased loyalty for a particular TNF antagonist reflects
preference, but we did not measure preference directly.
Nevertheless, stated preference and prescribing habits
were shown to correlate in previous research.27 Third,
we measured preference at the time of treatment initi-
ation and not at discontinuation, and preference might
have changed over time. Finally, we assumed strong pref-
erence for one drug only and regarded situations in
which the physician preferred two of the TNF antago-
nists to be a situation of treatment with a drug of lower
preference.

Overview of previous studies
Treatment persistence was hypothesised to reflect thera-
peutic benefit and harm in chronic non-curable dis-
eases, such as RA.28 In support of this hypothesis,
previous studies in patients with RA using TNF antago-
nists demonstrated that the main reasons for discontinu-
ing or switching were decreased benefit (36–67% of the
discontinuations) or perceived harm (30–58%).29–34 As
such, the risk of discontinuing treatment is assumed to
be influenced solitarily by drug properties and patient
characteristics. The demonstrated effect of care-provider
characteristics, specifically prescribing habits, on the risk
of discontinuation calls into question this hypothesis.
Between-physician differences in response to the same

clinical situation (physician-specific discontinuation
risk) have previously been studied in patients with RA
treated by TNF antagonists. Differences in response to

harm were reported by Cush1 based on an online survey
of rheumatologists and in response to decreased benefit
—by Zhang et al.5 Using mixed effect model with a
random intercept to cluster patients at physician level,
Zhang demonstrated the importance of clustering by
physicians, even after adjustment for baseline disease
activity and improvement in disease activity.
Within-physician variation in prescribing decisions and

the effect of physician preference have infrequently
been studied. While the effect of physician preference
on discontinuation has not been previously studied in
this therapeutic class or in other conditions, physician
preference was found to be an important predictor of
drug selection in treatment initiation. Physician prefer-
ence for therapeutic class was the most important deter-
minant in initiating treatment with TNF antagonists
compared with the alternative: prescribing synthetic anti-
rheumatic drugs1 and in other treatment situations.3 4 35

Physician preference for an individual TNF antagonist
was studied by Kamal et al.36 In response to mailed ques-
tionnaires, most American rheumatologists said they pre-
ferred etanercept over adalimumab or infliximab and
considered etanercept the most efficacious of the three
drugs with less harm. In our study, etanercept was the
most prescribed TNF drug, and it was prescribed by all
58 medium-volume to high-volume prescribers.

Explanations and interpretation
We suggest several possible explanations for the finding
of decreased risk of discontinuation with increased phys-
ician preference for the prescribed TNF antagonist.
First, the results could be explained in light of the
theory of cognitive dissonance.37 Dissonance is an
uncomfortable feeling caused by holding conflicting
ideas simultaneously. In line with this theory, treating
with a drug believed to be inferior (lower preference)
induces dissonance. In indefinite clinical situations, such
as mild harmful effect or questionable benefit, early
drug discontinuation supports the physician’s belief that
the selected drug was inferior compared to the alterna-
tives. However, in a similar situation, a drug with a
higher preference might be continued, to support a
belief in its superiority. The interpretation of our results
using the theory of cognitive dissonance is restricted by
the lack of direct measurement of physician dissonance
at the time of treatment discontinuation. The indirect
measure of dissonance we used, physician preference,
could also be influenced by factors unrelated to pre-
scriber beliefs, such as limited availability of a drug or
higher relative cost (although during the study period,
availability or cost were not factors). Direct measures of
cognitive dissonance are complicated and involve activ-
ities beyond the scope of the current study.38 Second,
the observed association between higher preference and
decreased risk of discontinuation might be confounded
by experience with the drug, namely the total number
of patients a physician has previously treated with the
same drug. Increased experience with a specific drug
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may be associated with higher preference as a result of
the algorithm we used to assign the level of preference,
but also because of a tendency to continue doing what is
familiar. Theoretically, increased experience with a spe-
cific drug would improve patient selection, and there-
fore is associated with improved benefit, decreased harm
and decreased risk of discontinuation in these patients.
Lastly, a physician’s stated preference for a particular
drug has been shown to correlate with patient prefer-
ence. The selection of a specific TNF antagonist mostly
depends on physician and/or patient preference
because the benefit and harm profiles of the three
drugs are considered to be similar39–41 despite limited
relative effectiveness data. Physician and patient prefer-
ences for an individual TNF antagonist are likely to be
correlated, as was shown in studies of non-steroidal anti-
inflammatory drug treatment in patients with RA.42 43 In
regard to TNF antagonists, studies showed that patients
preferred shared treatment decisions or responsibility of
the health professional when choosing a TNF antagon-
ist.44 In addition, 67% of 77 Canadian rheumatologists
surveyed reported concordance with the patient prefer-
ence more than 80% of the time.45 If physician and
patient preference for TNF antagonist do correlate, then
improved persistence may have been a result of higher
patient rather than physician preference.
Our findings suggest that administrative restrictions

alone, without a change in physicians’ preference and
beliefs may not achieve the desired effect on practice. A
change in drug coverage policy, for example, may achieve
the desired effect in short term, since physicians would
follow the new policy and prescribe mainly the reimbursed
drug. In the longer term, however, unless a change in
physician preference is achieved, the recommended drug
would be discontinued early, and patients would be
switched to a second-line drug. As a result, the overall
effect of a change in policy alone would be less than
desired. In a similar manner, the study indicates that the
pharmaceutical industry may have a strong interest in
influencing physicians despite administrative restrictions.46

Unanswered questions and future research
We theorise that in other conditions, when treating with
a therapeutic class in which drugs are considered to
have similar benefits and harms, a similar association
exists. Further study of these conditions is required. In
addition, we suggest exploring the explanation for the
association observed, such as measuring cognitive disson-
ance during prescribing decision38 or patient prefer-
ence. Awareness of the possible role of cognitive
dissonance in clinical decision-making, based on beliefs
not necessarily supported by clinical evidence, can con-
tribute to the development of educational programmes
for physicians. We also suggest exploring whether
patients who had been initiated on a non-preferred TNF
inhibitor were more likely to be switched to a preferred
TNF antagonist. Further research is warranted to identify
effective approaches to policy implementations.

CONCLUSIONS
Higher physician preference, estimated using their pre-
scribing habits, was associated with decreased discontinu-
ation risk in patients with RA treated with TNF
antagonists. This finding highlights the limitation of
introducing a new drug coverage policy without encour-
aging change in the physicians’ drug preference. Similar
research on other treatments is warranted.
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