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BACKGROUND: Surveys originating from universities appear to
have higher response rates than those from commercial sources. In
light of the growing scrutiny placed on physician-industry relations,
the present study aimed to determine the impact of the pharmaceutical
industry versus university sponsorship on response to a postal survey
completed by Canadian hepatitis C virus (HCV) care providers.
PATIENTS AND METHODS: In the present controlled trial, 
229 physicians and nurses involved in HCV treatment were randomly
assigned to receive a survey with sponsorship from a pharmaceutical
company or university. The primary outcome was the proportion of
completed surveys returned. The secondary outcomes included the
response rate after the first mailing and the number of days taken to
respond.
RESULTS: One hundred fifteen participants were randomly assigned
to receive the pharmaceutical industry survey and 114 were assigned to
receive the university survey. The final response rate was 72.9% (167 of
229), which did not differ between the industry and university groups
(RR=0.91; 95% CI 0.78 to 1.07). Nurses (OR=2.20; 95% CI 1.08 to
4.48) and participants from an academic centre (OR=3.14; 95% CI
1.64 to 6.00) were more likely to respond. The response rate after the
first mailing (RR=0.85; 95% CI 0.68 to 1.07) and the median number
of days taken to respond (21 days in both groups; P=0.20) did not differ
between the industry and university groups.
CONCLUSIONS: Pharmaceutical industry sponsorship does not
appear to negatively impact response rates to a postal survey completed
by Canadian HCV care providers.
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Impact sur le taux de réponse selon qu’un
sondage émane de l’industrie pharmaceutique
ou du milieu universitaire : Essai randomisé
réalisé auprès de professionnels de la santé
canadiens experts de l’hépatite C

HISTORIQUE : Les sondages émanant du milieu universitaire semblent
générer des taux de réponse plus élevés que les sondages émanant de l’in-
dustrie. À la lumière de la surveillance accrue dont font l’objet les rapports
entre le corps médical et l’industrie, la présente étude visait à déterminer
l’impact sur le taux de réponse selon qu’un sondage postal à l’intention des
professionnels de la santé canadiens experts de l’hépatite C (HCV) émanait
de l’industrie pharmaceutique ou du milieu universitaire.
SUJETS ET MÉTHODES : Lors du présent essai clinique, 229 médecins
et infirmières experts du HCV ont été assignés aléatoirement à un sondage
émanant soit d’une société pharmaceutique, soit d’une université. Le
paramètre principal était la proportion de questionnaires dûment complétés
qui ont été retournés au sondeur. Les paramètres secondaires incluaient le
taux de réponse après le premier envoi postal et le nombre de jours écoulés
jusqu’à l’obtention de la réponse.
RÉSULTATS : Cent quinze participants ont été assignés aléatoirement au
sondage de l’industrie pharmaceutique et 114, au sondage du milieu univer-
sitaire. Le taux de réponse final a été de 72,9 % (167 sur 229) et n’a révélé
aucune différence entre les deux groupes (RR = 0,91; IC 95 %, 0,78 à 1,07).
Les infirmières (RRR = 2,20; IC 95 %, 1,08 à 4,48) et les participants d’un
centre universitaire (RRR = 3,14; IC 95 %, 1,64 à 6,00) étaient plus
susceptibles de répondre. Le taux de réponse après le premier envoi postal
(RR = 0,85; IC 95 %, 0,68 à 1,07) et le nombre médian de jours écoulés
avant l’obtention de la réponse (21 jours dans les deux groupes, P = 0,20)
ont été semblables pour les deux groupes.
CONCLUSION : Le fait qu’il émane de l’industrie pharmaceutique ne
semble pas exercer d’impact négatif sur les taux de réponse à un sondage
postal adressé à des professionnels de la santé canadiens du domaine du
HCV.

Postal surveys are commonly used for data collection in
health services research. Advantages include limited

expense, an increased likelihood of eliciting responses to sensi-
tive questions and the ability to collect data from large, geo-
graphically dispersed populations (1). However, nonresponse to
postal surveys can introduce bias and decreases the effective
sample size. Ensuring a high response rate to initial mailings
reduces the costs associated with repeat mailings and other
methods of follow-up. As a result, numerous studies (2,3) have
examined methods to increase survey response rates. Effective
strategies include the use of monetary incentives, mailing by
recorded delivery, inclusion of stamped return envelopes, con-
tacting participants before and after delivery, and the use of
short, interesting, attractive and personalized questionnaires.

Surveys including sensitive questions or a choice to opt out are
less likely to be returned. Another factor that appears to impact
response rates is the origin of the survey. Questionnaires origi-
nating from a university appear to be more likely to be returned
than those originating from other sources (eg, industry) (2,3).

Relationships between the pharmaceutical industry and
physicians have come under scrutiny due to the potential con-
flicts of interest they engender. Physicians’ commitments to
patient care, avoidance of bias in medical decision-making and
scientific integrity now regularly come up against financial
conflicts of interest (4,5). Pharmaceutical companies are
committed to research and product development, but their ulti-
mate responsibility is to their shareholders. As a result of these
disparate responsibilities, a variety of physician, industry and
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government groups have developed guidelines regulating these
interactions (5). The relationship between the industry and
physicians involved in the care of hepatitis C virus (HCV)-
infected patients, specifically, is impacted by fierce competition
between two companies marketing rival products (6).

In view of these issues and the necessity of identifying means
of enhancing survey response rates, we undertook a randomized
trial comparing pharmaceutical industry versus university spon-
sorship among physicians and nurses involved in the care of
HCV-infected patients across Canada. We hypothesized that
university sponsorship would be associated with improved
response rates due to skepticism about the motives of industry
sponsors.

PATIENTS AND METHODS
Study population and setting
The study population consisted of all physicians and nurses
involved in two phase IV clinical trials assessing peginterferon
alpha-2a and ribavirin in patients with chronic HCV. These trials,
referred to as the Expanded Access Program-2 (EAP-2) and the
Ribavirin Access Program (RAP), involved 1632 patients treated
at 72 academic and community centres across Canada. The spon-
sor of these trials (Hoffmann-La Roche Ltd, Canada) provided
contact information for the participants, but had no role in the
study’s design, conduct, analysis or funding, or the decision to
submit the manuscript for publication. The study was approved by
the Conjoint Health Research Ethics Board at the University of
Calgary (Calgary, Alberta).

Survey content
The present study was part of a larger study designed to assess the
relationship between physician and nursing volume and experience
and the success of antiviral therapy for chronic HCV. Participants
received surveys addressing various issues, including their training,
practice setting, HCV patient volume and experience treating
HCV-infected patients with interferon-based regimens. Different
surveys were sent to physicians and nurses (Appendixes 1 and 2).
The one-page surveys were piloted locally and took approximately
3 min to complete. Where information regarding gender, practice
setting and specialty were incomplete (among both respondents

and nonrespondents), data were obtained from the Web sites of the
appropriate provincial physician governing bodies. Where neces-
sary, these data were supplemented by the investigators based on
personal knowledge of the relatively small HCV-treating commu-
nity in Canada.

Effect of sponsorship on response rates
The effect of sponsorship on response rates was assessed in a ran-
domized trial. Participants were allocated to one of two groups
using a computerized random number generator with stratification
by qualifications (physician versus nurse). The first group (referred
to as the ‘university group’) received a package including the
questionnaire and a cover letter on university letterhead signed by
two investigators (Dr Myers and Dr Lee). All references to the
product of interest used generic terminology (ie, peginterferon
alpha-2a and ribavirin) and the sponsor was not mentioned. The
second group (referred to as the ‘industry group’) received a cover
letter containing logos of both the university and the sponsor. The
letter was signed by the same investigators plus a senior executive
of the sponsor. All references to the product of interest used the
trade name (ie, Pegasys RBV, Hoffman-La Roche Ltd, Canada) and
the sponsor was mentioned twice in the body of the letter. The
content and layout of the questionnaires and letters were identical
in the two groups. All packages included a self-addressed, stamped
envelope for return of the survey. Nonrespondents were sent a
reminder e-mail three weeks following the initial mailing to reiter-
ate the purpose and confidentiality of the study. An additional
mailing was sent to nonrespondents after six weeks. Data collection
was discontinued 12 weeks after the first mailing.

Statistical analysis
The primary outcome of the study was the final survey response
rate. The impact of the study group on response was examined
using the Mantel-Haenszel (MH) test with adjustment for qualifi-
cations to take into account the stratified randomization. An a pri-
ori sample size calculation was not performed because the study
population was limited by the number of investigators and nurses
involved in the trials from which they were drawn. Other potential
predictors of response included gender, region within Canada (west
versus east), practice setting (academic versus community) and
physician specialty (hepatologist versus nonhepatologist). Between
groups comparisons used the Mann-Whitney U test, Fisher’s exact
test and logistic regression analyses. Independent predictors of
response were examined using multiple logistic regression, includ-
ing study group, qualifications and variables significant (P<0.05) in
the univariate analysis.

As secondary outcomes, the initial response rate (receipt of the
response before the second mailing) and the number of days taken
to respond were examined. Kaplan-Meier curves were constructed
to examine the cumulative probability of response; study groups
were compared using the log-rank test. P≤0.05 were considered
significant. STATA 8.0 software (StataCorp LP, USA) was used for
all analyses.

RESULTS
Participants and survey responses
A total of 246 surveys were mailed – 121 surveys to the university
group and 125 surveys to the industry group (Figure 1). Seventeen
(6.9%) were returned because the respondent had relocated,
leaving 229 available for analysis (university, n=114; industry,
n=115). The study groups were similar with regard to age,
gender, region within Canada, practice setting and physician
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Figure 1) Flow chart demonstrating survey responses according to
study group
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speciality (Table 1). The majority of the physicians were male
(82.7%) and the majority of nurses were female (94.5%).
Physician specialities included hepatology (26.9%), gastroen-
terology (48.1%), infectious diseases (14.7%) and other or
unknown (10.3%) specialities. Nearly one-half of surveyed
physicians practiced in academic centres (46.8%) and western
Canada (44.9%). The median interval between graduation from
medical or nursing school and survey completion was 25 years
(range 10 to 58 years) among physicians (available in 140 of 156
[89.7%]) and 25 years (range four to 48 years) among nurses
(available in 58 of 73 [79.5%]).

Of the 229 survey recipients, 167 responded before study
closure (final response rate 72.9%). The response rate did not
differ between the university and industry groups (76.3% versus
69.6%; RR=0.91; 95% CI 0.78 to 1.07) (Table 2). There was no
evidence of effect modification by qualifications (MH χ2 test of
homogeneity 0.62; P=0.43). Similar results were obtained in
the analysis of initial response rates (university versus industry
RR=0.85; 95% CI 0.65 to 1.07; MH χ2 0.36; P=0.55).

The timing of survey responses according to study group is
illustrated in Figure 2. There was no difference between the
university and industry groups with adjustment according to
physician versus nurse status (log-rank P=0.41). The median
interval between the initial mailing and response was 21 days in
both groups (P=0.20; Table 2). The median time to response
was similar between nurses (15 days; range three to 80 days) and
physicians (21 days; two to 71 days; P=0.49).

Predictors of survey response
A logistic regression analysis examining predictors of survey
response is outlined in Table 3. In univariate analysis, nurses
(P=0.02) and survey recipients in an academic setting
(P=0.001) were more likely to respond. The response rate of
physicians was 68.6% (107 of 156) versus 82.2% (60 of 73)
among nurses. The response rate among recipients in an aca-
demic setting was 83.8% (88 of 105) versus 63.7% (79 of 124)
in those from a community setting. Physician specialty (hepa-
tologist versus nonhepatologist) did not impact response rates
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TABLE 1
Characteristics of the survey recipients according to study group and response

All survey recipients (n=229) Survey responders (n=167)

University survey Industry survey University survey Industry survey
Characteristic (n=114) (n=115) (n=87) (n=80)

Physicians (n=156)

Age, years (range)* N/A N/A 48 (35–68) 49 (36–64)

Male, n (%) 59/73 (80.8) 70/83 (84.3) 44/51 (86.3) 46/56 (82.1)

Specialty, n (%)

Hepatology 20/73 (27.4) 22/83 (26.5) 16/51 (31.4) 16/56 (28.6)

Gastroenterology 33/73 (45.2) 42/83 (50.6) 24/51 (47.0) 27/56 (48.2)

Infectious diseases 11/73 (15.1) 12/83 (14.5) 9/51 (17.7) 9/56 (16.1)

Other/unknown 9/73 (12.3) 7/83 (8.4) 2/51 (3.9) 4/56 (7.1)

Academic centre, n (%) 33/73 (45.2) 40/83 (48.2) 31/51 (60.8) 29/56 (51.8)

Western Canada, n (%) 33/73 (45.2) 37/83 (44.6) 25/51 (49.0) 25/56 (44.6)

Nurses (n=73), n (%)

Male 2/41 (4.9) 2/32 (6.3) 1/36 (2.8) 1/24 (4.2)

Academic centre 17/41 (41.5) 15/32 (46.9) 16/36 (44.4) 12/24 (50.0)

Western Canada 19/41 (46.3) 10/32 (31.3) 18/36 (50.0) 9/24 (37.5)

*Age available in 98 of 156 (62.8%) of responding physicians only. N/A Not available

TABLE 2
Survey response rates according to study group and qualifications

Outcome University survey (n=114) Industry survey (n=115) RR (95% CI)* P*

Final response rate, n (%)

Overall 87/114 (76.3) 80/115 (69.6) 0.91 (0.78 to 1.07) 0.29

Physicians 51/73 (69.9) 56/83 (67.5) 0.97 (0.78 to 1.20) 0.86

Nurses 36/41 (87.8) 24/32 (75.0) 0.85 (0.69 to 1.06) 0.22

Initial response rate, n (%)

Overall 70/114 (59.2) 60/115 (52.2) 0.85 (0.68 to 1.07) 0.18

Physicians 42/73 (57.5) 43/83 (51.8) 0.90 (0.68 to 1.20) 0.52

Nurses 28/41 (68.3) 17/32 (53.1) 0.78 (0.53 to 1.13) 0.23

Time to response, median days (range)

Overall 21 (2–80) 21 (14–80) – 0.20

Physicians 21 (2–71) 21 (14–71) – 0.59

Nurses 14 (3–80) 18 (14–80) – 0.21

*For comparison between the university and the industry group
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(P=0.22). In multivariate analysis, being a nurse (OR=2.20;
95% CI 1.08 to 4.48) and being in an academic setting
(OR=3.14; 95% CI 1.64 to 6.00) were independent predictors of
response. The study group was not significant in either analysis.

DISCUSSION
In the present randomized, controlled trial, we did not find a
significant impact of pharmaceutical industry versus university
sponsorship on response to a postal survey completed by
Canadian physicians and nurses involved in HCV treatment.
We hypothesized that industry sponsorship would reduce
response rates due to skepticism regarding the motives of
pharmaceutical companies. In our study, the overall response
rate (approximately 73%) was very good; all of the subgroup-
specific rates exceeded 67%, a rate generally considered accept-
able for studies of this kind (1). By way of comparison, the
mean response rate in eight similar studies (7-15) published in
The Canadian Journal of Gastroenterology (including many of the
same recipients) within the past five years was 58% (range 40%
to 86%).

Our results are at odds with a Cochrane systematic review
(2,3) assessing the impact of survey origin on response rates. In
this meta-analysis of 14 randomized trials, including over
20,000 participants, the odds of a response fell by approximately
one-quarter when the survey originated from a commercial
versus university source. The reasons for this discrepancy are
likely multifactorial. Whereas our study included only health
care providers, all but one of the trials in this review (2,3)
included laypersons, a population with potentially different
opinions of surveys originating from commercial organizations.

In the single trial (16) involving only physicians, the odds of a
response were actually lower in the group receiving a university
versus a cancer agency-sponsored survey (OR=0.67; 95% CI
0.48 to 0.93). To our knowledge, our study is the first of its kind
to assess the impact of pharmaceutical industry sponsorship,
specifically, on survey responses from health care providers. In
fact, the nature of the commercial organization may have an
impact on response rates. Whereas we assessed sponsorship by a
pharmaceutical company, the trials in the Cochrane review
(2,3) included marketing agencies, research firms, government
and financial organizations. Study participants may be more
likely to view questionnaires from such organizations as ‘surveys
masquerading as research’ (17). Finally, we may have failed to
detect a difference between industry and university sponsorship
due to the simplicity of the surveys. A quick perusal by recipi-
ents of the industry survey would have revealed the absence of
a hidden marketing agenda.

Although we did not observe a statistically significant
impact of pharmaceutical industry sponsorship on response
rates, there was a trend toward reduced responses in all 
subgroups receiving the industry survey. Moreover, the Kaplan-
Meier curve showing timing of survey response rates (Figure 2)
suggests divergence between the two groups approximately 
two weeks following the initial mailing. Anecdotally, several
recipients of the industry survey expressed concern regarding its
confidentiality and the motives of the sponsor. Some thought
that the survey was a marketing exercise aimed at assessing
prescribing patterns in a highly competitive marketplace (6).
Although we cannot exclude a type II error as the cause of our
negative result, we would argue that the practical significance
of the observed difference in response rates (6%) is negligible,
and is likely outweighed by the financial benefits of industry
sponsorship for survey studies that can be costly, with large sam-
ple sizes and multiple mailings.

We also examined predictors of survey response among the
HCV-treating community in Canada. Nurses and recipients
practicing in academic centres were more likely to respond. We
hypothesize that this relates predominantly to workload.
Physicians today, particularly those practicing in the community,
are overtaxed by patient demands and have limited time to
complete the myriad of questionnaires they typically receive.
For example, general practitioners receive an average of 16 to
24 research requests annually, approximately 80% of which are
commercial and satisfaction surveys (18). Academic physicians
may be more likely to respond if there were fewer time
constraints and/or a greater appreciation for research. We could
not assess the association between physician performance of
independent research and response due to a lack of information
among nonrespondents. However, and as expected, a higher
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Figure 2) Kaplan-Meier plot demonstrating timing of survey responses
according to study group. There was no difference between the univer-
sity and industry groups with adjustment according to qualifications
(physician versus nurse; log-rank P=0.41)

TABLE 3
Univariate and multivariate predictors of survey response

Univariate analysis Multivariate analysis
Variable OR (95% CI) P OR (95% CI) P

Industry versus university survey 0.71 (0.39 to 1.28) 0.25 0.70 (0.38 to 1.30) 0.26

Nurse versus physician 2.11 (1.06 to 4.21) 0.03 2.20 (1.08 to 4.48) 0.03

Male versus female 0.63 (0.34 to 1.15) 0.13 – –

Academic versus community setting 2.95 (1.56 to 5.57) 0.001 3.14 (1.64 to 6.00) 0.001

Western versus eastern Canada 1.56 (0.85 to 2.84) 0.15 – –

Hepatologist versus nonhepatologist* 1.66 (0.74 to 3.74) 0.22 – –

*Only physicians
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proportion of academic respondents performed independent
research than nonacademics (75% versus 43%), supporting the
hypothesis that interest in research may explain part of the
observed differences across practice settings. Other factors, such
as gender, hepatology training and geographic location, were
not significant in our analysis.

Several unmeasured factors may have affected survey
response rates in our study. First, due to the small size of the
HCV-treating community in Canada, most of the survey recip-
ients had personal knowledge of the investigators. Thus, the
high overall response rate may reflect the recipients’ sense of
obligation to respond. Most importantly, the content of the
survey must be considered; it has been shown that question-
naires containing sensitive questions are less likely to be
returned (2,3,19). The primary purpose of our questionnaire
was to assess the relationship between the volume and experi-
ence of the health care provider and the success of antiviral
therapy for chronic HCV. The recipients were informed that
survey responses would be linked with clinical trial data to
assess this ‘volume-outcome’ relationship (20). One may expect
reluctance of recipients with poorer outcomes of HCV treat-
ment to return the survey. If the volume-outcome relationship
observed in other disciplines proves true for HCV treatment,
this may explain the lower rates of survey response among
community-based physicians, who generally treat fewer patients
with HCV than academic physicians (7). Another related fac-
tor that may explain the relatively high overall response rate is

the study’s association with the aforementioned phase IV trials,
which are ongoing. Considering their involvement in these
trials, the study participants may be more receptive to the phar-
maceutical industry than the broader population of HCV care
providers, thus potentially limiting the generalizability of the
results. This factor was likely exaggerated by the scheduling of
an investigator meeting in a desirable location within the study
interval, perhaps illustrating the influence of pharmaceutical
companies on the behaviour of health care providers.

SUMMARY
In the present randomized, controlled trial, pharmaceutical
industry sponsorship was not associated with a reduced rate of
response to a postal questionnaire among Canadian HCV care
providers. As research funding from granting agencies dwindles,
investigators in this field should not be reluctant to obtain
financial support from the pharmaceutical industries for fear of
limiting survey response rates.
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     EAP-2/RAP TREATING NURSE FORM         Site # ______

The following questions apply to the EAP-2 and RAP trials. Please complete a section for EACH nurse 

at your site that is actively involved in treating HCV patients in these trials. By completing this questionnaire 

and returning it, you provide your consent to participate in this research project. 

1. Today’s date (dd/mm/yy)  _________________ 
      
2. How many nurses at your site are involved with treating HCV patients In general?   _________ 

3. How many nurses at your site are involved with treating HCV patients                                      _________ 
In the EAP-2 and RAP trials?

4. To which of the following support services do you have ready access in your clinic? (check all that apply)   

  Social work    Psychology    Psychiatry    Addictions counseling 

1. Year of graduation  ___________ 

2. Qualifications (one only)   LPN    RN    RN with degree   Nurse practitioner

3. Work schedule (in full-time equivalents)   0.25    0.50    0.75    1.0 
(choose the closest that applies)  

4. Salary support     Health region   Pharmaceutical company    Combined 
          (or equivalent) 

5. Year beginning to treat HCV patients with interferon  __________ 

6. Approximately how many HCV patients on interferon   __________ 
does this nurse manage at any one time?

  (please provide a SPECIFIC ESTIMATE; NOT A RANGE)

7. On average, how many times does this nurse personally see a G1    __________ 
 patient during a 48-week course of treatment (exclude baseline, end of  
 treatment, and 72-week follow-up)? (please provide an ESTIMATE; NOT A RANGE)

APPENDIX 1
Survey form for nurses
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             EAP-2/RAP TREATING PHYSICIAN FORM     Site # ______   ID#  _____ 

By completing this questionnaire and returning it, you provide your 

consent to participate in  this research project.  

1.  Today’s date (mm/dd/yy) ___________ 

2.  Gender      M    F 

3.  Age (years)   ___________  

4.  Year of medical   ___________  
     school graduation  

5.  First year of independent ___________  
     practice  

6.  Specialty      Family Practice 
 (check one only)       Internal Medicine  
        Gastroenterology  
        Hepatology  
        Infectious Disease   
        Other __________  

7.  Practice Setting       Academic 
(check one only)       Private practice  

8.  Do you perform independent   Y    N 

  N

     research? 

If yes (Y), describe your research:    Basic  
 (check all that apply)      Clinical 

 If yes (Y), are you externally     Y  
funded (eg. CIHR, NIH, etc)? 
       
           

9.  What percentage of patients do you biopsy prior  

 to consideration for treatment?  

(please provide an ESTIMATE; NOT A RANGE)  

 Genotype 1   _______    

  Genotype 2, 3  _______  

10. On average, how many times   _________ 

 do you personally  see a G1 

 patient during  a 48-week course   

 of treatment (exclude  baseline, end of  

treatment, and 72-week follow-up)?  

(please provide an ESTIMATE; NOT A RANGE)  

11. In what year did you  __________  

   begin to treat HCV patients   

 with interferon as an   

 independent practitioner?  

12. Approximately how many  __________  

 HCV patients do you see   

 personally  in a year?  

(please provide an ESTIMATE; NOT A RANGE) 

13. Approximately how many  __________  

 HCV patients do you treat   

 with interferon in a year?   

    (please provide an ESTIMATE; NOT A RANGE) 

THANK YOU FOR YOUR   

PARTICIPATION 
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