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ABSTRACT

Introduction: Cross-sectional survey of 92
board-certified practicing Midwestern ophthal-
mologists to determine why prescribing habits
favor brand-name drugs over generics and to
identify approaches for increasing generic drug
utilization.
Methods: A survey was sent to members of state
ophthalmology societies, private practice
groups, and individual ophthalmologists to
evaluate basic demographic/practice informa-
tion, knowledge and opinions on generic drugs,
frequency of drug representative visits, under-
standing of the Food and Drug Administration’s
process of evaluating generics, knowledge of
patients’ financial status and preferences, and
action items that would increase generic
utilization.

Results: Three factors increase the likelihood of
ophthalmologists switching patients to generic
drugs: increased knowledge of (1) generic
options, (2) price differences between brand-
names and generics, and ((3) patient preference
for generics. The following four factors decrease
the likelihood of ophthalmologists switching
patients to generic drugs: (1) increased disease
severity, (2) feeling that patient outcomes may
be affected by choice of brand-name versus
generic, (3) personal preference for taking a
brand-name drug over a generic for their own
hypothetical eye disease even if both were free,
and (4) increased personal preference for taking
a brand-name drug for their hypothetical eye
disease.
Conclusion: Ophthalmologists should con-
tinue to update themselves on generic medica-
tion options, become familiar with the price
difference of generics versus brand-name drugs
for commonly prescribed medications, and seek
patients’ opinions on generics and correct them
when possible to increase generic utilization. In
addition, studies evaluating the clinical equiv-
alence of generic drugs relative to brand-name
drugs should be performed and may help
increase generic utilization.

Keywords: Generic utilization; Medication
costs; Ophthalmic drugs; Physician bias;
Prescribing habits
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Key Summary Points

Prescription drug spending is a significant
percentage of the healthcare cost to
patients and the healthcare system, and it
is especially important in the field of
ophthalmology, as many conditions are
managed with pharmacotherapy to
prevent or slow visual impairment.

It is important to identify any modifiable
factors that could decrease costs for
patients to help lessen the risk of
becoming visually impaired and the cost
burden on the healthcare system.

This study sought to understand why
ophthalmologists hesitate to prescribe
generics and what encourages them to do
so through anonymous survey
questioning.

Ophthalmologists should be aware of
generic options, become familiar with the
price difference of generics versus brand-
name drugs for commonly prescribed
medications, and seek patients’ opinions
on generics and correct them when
possible to increase generic utilization.

There are several possible modifiable
factors that both patients and prescribers
can change that could help to increase the
amount of generic drug utilization and
therefore decrease the overall healthcare
cost.

INTRODUCTION

Generic medications are approved by the Food
and Drug Administration as having the same
high quality, strength, purity, and stability as
brand-name medications. Generic drugs are
considered to be just as safe and effective as
their brand-name counterparts and typically
cost less [1]. Generic medicines contain the
same active ingredient(s) as their brand-name

counterparts and are used at the same dosage to
treat the same diseases. To help minimize
medical costs and decrease the likelihood of
patients stopping medications due to financial
burden, generic utilization has been encouraged
when possible [2]. Prescription drug spending is
a significant percentage of the healthcare cost to
patients and the United States healthcare sys-
tem [3]. Utilization of generic medications is
highly variable among different countries across
the globe, but many have a much higher per-
centage of generic usage as compared to the
United States [4]. Prescription drug spending
accounted for $333.4 billion of the national
healthcare expenditure in the United States in
2017, and continues to rise every year [5].
However, clinicians are not always aware of the
cost burden to their patients. In a nationwide
survey of chronically ill older adults, 66% of
those who reported underuse of their medica-
tions due to cost concerns never informed their
clinician that they did not intend to adhere to
the medication regimen, and 35% never dis-
cussed the issue of cost concern at all [6]. This
implies that clinicians must address this dis-
parity, as patients have not been voicing their
concerns. It is especially important in the field
of ophthalmology because many conditions are
managed with pharmacotherapy to prevent or
slow visual impairment. Once a patient is visu-
ally impaired, studies have shown that there is a
significant increase in their economic burden
that is far greater than when they were on pre-
ventive treatment [7]. Therefore, it is important
to identify any modifiable factors to decrease
the number of patients that become visually
impaired, from both an individual and national
healthcare cost standpoint.

Medicare Part D data show that ophthal-
mologists prescribe a larger percentage of brand-
name medications than other fields of medicine
[8]. This is partly due to the lack of generic
alternatives for certain medications; however,
we sought to identify other potential underly-
ing reasons. This is the first study to survey
ophthalmologists’ views on generic drugs in
order to identify ways to increase generic uti-
lization. Previous studies have identified nega-
tive opinions regarding the efficacy of generic
medications among non-ophthalmologist
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physicians and the general public [9]. We
hypothesized that ophthalmologists may also
have some negative opinions of generic medi-
cations that may help explain the relatively low
rate of generic prescriptions. Identifying nega-
tive perceptions of generic drugs and charac-
teristics of ophthalmologists who have those
perceptions may help tailor educational inter-
ventions and craft drug policy changes that
would result in high-quality care while mini-
mizing cost [9].

This study surveyed 92 board-certified oph-
thalmologists currently practicing in the Mid-
western United States regarding their views of
brand-name and generic medications to iden-
tify possible underlying factors influencing
prescribing habits.

METHODS

A standardized cross-sectional survey was pro-
vided to currently practicing, board-certified
ophthalmologists, along with an institutional
review board (IRB)-approved consent letter to
those located in the Midwest region of the
United States. We focused on a regional survey
to better assess what might need to be explored
in a larger, national survey. This study was
performed in accordance with the Helsinki
Declaration of 1964, and its later amendments.
All subjects provided informed consent to par-
ticipate in the study, and no identifying infor-
mation is included in the manuscript. The study
was approved by the University of Nebraska
Medical Center Institutional Review Board. The
surveys were distributed and collected elec-
tronically through Google Forms from July
2018 through April 2019, as electronic survey
was deemed the best way to collect survey data
from medical providers as shown in the study
by Cunningham et al. [10]. The Midwest region
was defined as including the states of North
Dakota, South Dakota, Nebraska, Kansas, Min-
nesota, Iowa, Missouri, Wisconsin, Illinois,
Indiana, Michigan, and Ohio [11]. Physicians
were not provided with any benefits or incen-
tives for taking the survey, and responses were
anonymous. Responders self-reported all infor-
mation given, and answers were assumed to be

honest and accurate. Ophthalmologists were
contacted via email, online office contact forms,
or via individual state ophthalmology societies
willing to participate. We asked all 12 state
societies and private practice groups within
those states to send our survey to their mem-
bers. The state societies reached out to over 700
ophthalmologists. In addition, 374 individual
ophthalmologists practicing at academic insti-
tutions in the Midwest were contacted directly
by email. The questions asked of participants
are summarized, along with results, in Table 1.
Overall, questions were related to ophthalmol-
ogists’ views or knowledge of the following with
regard to brand-name versus generic drugs: cost,
quality/safety, patient feedback, whether dis-
ease severity impacts drug choice, and current
prescribing choices including reason(s) for
doing so. Responses to questions were generally
in the form of a Likert scale or one or more
multiple-choice options.

The survey collected several types of ordinal
data (most with five levels). Data were summa-
rized in tables with a cross-classification of the
counts of pairs of the factors of interest. In
particular, switching from brand-name to gen-
eric drugs was examined with several types of
patient and drug characteristics. Spearman cor-
relations were computed as the primary mea-
sure of association, along with exact Chi-Square
test for the p values of independence. Other
summary measures (e.g., gamma, Kendall’s tau,
Somers’ D) were also applied, with similar
results. Statistical analyses were generated with
PROC FREQ from SAS/STAT software, version
9.4 (� 2002–2012) of the SAS System for Win-
dows (Cary, NC).

RESULTS

Five of the 12 state ophthalmology societies
(Nebraska, Minnesota, South Dakota, North
Dakota, and Wisconsin) and eight private
practice groups sent our survey to their cur-
rently practicing, board-certified physicians.
Ninety-two responses were collected, and all
were included in our analysis.

All participants graduated from residency
between 1973 and 2018 and attended programs
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Table 1 Survey questions and aggregate responses

Question Average – SD (or N (%) when applicable) Notes

1. Age 49.3 ± 12.6 Multiple-choice question

allowing one answer (ages 28

through 100 allowed)

2. Gender Male: 60 (65.2%) Multiple-choice question

Female: 29 (31.5%)

Prefer not to say: 3 (3.3%)

3. Residency graduation year 2000.3 ± 13.4 Multiple-choice question

allowing one answer (years

1948 through 2018)

4. US area of residency completion Midwest: 56 (60.9%) Multiple-choice question

allowing one answerNortheast: 17 (18.5%)

Southeast: 8 (8.7%)

Southwest: 8 (8.7%)

Northwest: 3 (3.3%)

5. Primary area of specialization General ophthalmology: 21 (22.8%) Multiple-choice question

allowing one answerCornea/external eye disease: 20 (21.7%)

Glaucoma: (18, 19.6%)

Retina: 16 (17.4%)

Pediatrics: 8 (8.7%)

Neuro-ophthalmology: 5 (5.4%)

Oculoplastics: 3 (3.3%)

Uveitis: 1 (1.1%)

6. How many patients do you see on a

normal clinic day?

\15: 3 (3.3%) Multiple-choice question

allowing one answer16–20: 6 (6.5%)

21–25: 10 (10.9%)

26–30: 21 (22.8%)

31–35: 15 (16.3%)

36–40: 17 (18.5%)

[41: 20 (21.7%)

7. Do you perform surgical procedures? Yes: 81 (88%) Multiple-choice question

allowing one answerNo: 11 (12%)
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Table 1 continued

Question Average – SD (or N (%) when applicable) Notes

8. Do you feel that patient compliance is

affected by generic usage vs. brand name?

Yes, my patients are more compliant when

using generics: 20 (21.7%)

Multiple-choice question

allowing one answer

Yes, my patients are more compliant when

using brand names: 1 (1.1%)

No, my patient compliance is not affected

to my knowledge: 53 (57.6%)

I have never looked into it: 18 (19.6%)

9. Which classes of drugs do you feel

comfortable with prescribing generics

over brand name? (all are drops unless

otherwise indicated)

Antibiotic–drops: 86 (93.5%) Multiple-choice question

allowing one or more

answers
Antibiotic–oral: 87 (94.6%)

Steroid–drops: 78 (84.8%)

Steroid-oral: 84 (91.3%)

Beta blocker: 84 (91.3%)

Carbonic anhydrase inhibitors: 82 (89.1%)

Prostaglandin analogs: 80 (87.0%)

Alpha agonists: 74 (80.4%)

Antihistamine: 72 (78.3%)

Antifungal: 46 (50%)

Sympathomimetics: 58 (63%)

Parasympathomimetics: 58 (63%)

Artificial tears: 66 (71.7%)

None: 1 (1.1%)

10. How often do drug representatives visit

your clinic?

Never: 27 (29.3%) Multiple-choice question

allowing one answer1–4 times per year: 22 (23.9%)

1–2 times per month: 23 (25.0%)

1–2 times per week: 11 (12.0%)

[2 times per week: 9 (9.8%)

11. How well do you feel you know the

availability of generic options for drugs

you commonly prescribe?

Practically not at all (1): 3 (3.3%) Likert scale from 1 to 5

2: 4 (4.3%)

3: 14 (15.2%)

4: 34 (37.0%)

Extremely well (5): 37 (40.2%)

Ophthalmol Ther (2020) 9:955–970 959



Table 1 continued

Question Average – SD (or N (%) when applicable) Notes

12. How well do you feel you know the

price differences between generics and

brand-name drugs you commonly

prescribe?

Practically not at all (1): 11 (12.0%) Likert scale from 1 to 5

2: 14 (15.2%)

3: 33 (35.9%)

4: 27 (29.3%)

Extremely well (5): 7 (7.6%)

13. Do you often try to switch patients

from brand-name drugs to generic drugs?

Never (1): 8 (8.7%) Likert scale from 1 to 5

2: 9 (9.8%)

3: 26 (28.3%)

4: 39 (42.4%)

Always (5): 10 (10.9%)
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Table 1 continued

Question Average – SD (or N (%) when applicable) Notes

14. Do you have any reservations about

prescribing a generic drug in place of a

brand-name drug? Check all that apply

I have no reservations: 51 (55.4%) Multiple-choice question

allowing one or more

answers
Generics are less efficacious: 10 (10.9%)

Generics have less study data: 11 (12.0%)

Generics cause more side effects: 12 (13.0%)

Generics have additives that can vary based

on batch which concerns me: 20 (21.7%)

Generics cause more adverse reactions: 10

(10.9%)

Generics have different colored tops which

makes it hard for me to counsel my low

vision patients on which drugs to take

and how many drops to use: 11 (12.0%)

Generics get switched based on pharmacy

contracts, and there is variation between

generics that makes me uncomfortable for

inconsistent treatment: 30 (32.6%)

I have financial interest that does not allow

me to give an unbiased opinion on this

matter: 0 (0%)

I do not feel I have enough knowledge

about generics and therefore feel more

comfortable with brand names: 2 (2.2%)

I feel that the drug representatives influence

my decision to prescribe more brand

names: 2 (2.2%)

Other: 7 (7.6%)

15. Do you know the difference in the

approval process by the Food and Drug

Administration for generic versus brand-

name drugs?

I am not aware of a difference (1): 20

(21.7%)

2: 13 (14.1%)

3: 18 (19.6%)

4: 32 (34.8%)

I understand it very well (5): 9 (9.8%)

Likert scale from 1 to 5
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Table 1 continued

Question Average – SD (or N (%) when applicable) Notes

16. Do you feel that you are aware of which

patients are struggling financially?

Practically not at all (1): 2 (2.2%)

2: 9 (9.8%)

3: 38 (41.3%)

4: 32 (34.8%)

Extremely Well (5): 11 (12.0%)

Likert scale from 1 to 5

17. Do you feel your patients prefer generic

drugs over brand-name drugs? Put 3 if

you are unsure of any preference

My patients prefer brand-name drugs (1): 0

(0%)

2: 5 (5.4%)

3: 35 (38%)

4: 31 (33.7%)

My patients prefer generic drugs (5): 21

(22.8%)

Likert scale from 1 to 5

18. Does the severity of your patient’s

disease make you more inclined to

prescribe a brand-name drug over a

generic?

Practically not at all (1): 31 (33.7%)

2: 17 (18.5%)

3: 23 (25.0%)

4: 18 (19.6%)

Extremely well (5): 3 (3.3%)

Likert scale from 1 to 5, with 1

being ‘‘never’’ and 5 being

‘‘always’’

19. If severity does impact your decision,

which is the correct reasoning you have

for doing so?

If disease is more severe, I prescribe a brand

name: 25 (30.1%)

If disease is more severe, I prescribe a

generic: 0 (0%)

If disease is more severe, then I have less

preference for brand vs. generic than I do

when the disease is less severe: 2 (2.4%)

Severity does not impact my decision: 56

(67.5%)

Multiple-choice question

allowing one answer

20. Do your patients ask about whether a

new drug being prescribed is a generic or

brand name?

Never (1): 20 (21.7%)

2: 29 (31.5%)

3: 21 (22.8%)

4: 19 (20.7%)

Always 5: 3 (3.3%)

Likert scale from 1 to 5
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Table 1 continued

Question Average – SD (or N (%) when applicable) Notes

21. Do you (anecdotally) feel that patient

outcome is affected by whether the brand

name of a drug is used as opposed to its

corresponding generic? Put 3 if you do

not feel there is any difference in outcome

Better outcomes with generics (1): 1 (1.1%)

2: 1 (1.1%)

3: 72 (78.3%)

4: 18 (19.6%)

Better outcomes with brand-names (5): 0

(0.0%)

Likert scale from 1 to 5

22. If you had an eye disease, would you

rather take a brand-name drug or a

generic drug if both were FREE? Put 3 if

you have no preference

Generic drug (1): 2 (2.2%)

2: 1 (1.1%)

3: 36 (39.1%)

4: 13 (14.1%)

Brand-name drug (5): 40 (43.5%)

Likert scale from 1 to 5

23. If you had an eye disease, would you

rather take a brand-name drug or a

generic drug? Put 3 if you have no

preference

Generic drug (1): 10 (10.9%)

2: 7 (7.6%)

3: 40 (43.5%)

4: 20 (21.7%)

Brand-name drug (5): 15 (16.3%)

Likert scale from 1 to 5, with 1

being ‘‘generic drug’’ and 5

being ‘‘brand-name drug’’
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from all regions of the US, with 61% completing
residency in the Midwest; 65.2% of participants
were male, 31.5% were female, and 3.3% pre-
ferred not to specify. Physician ages ranged
from 31 to 76 years, averaging 49.3 ± 12.6 (SD).
Participants represented the following sub-spe-
cializations: 22.8% general ophthalmology,
21.7% cornea/external eye disease, 19.6% glau-
coma, 17.4% retina, 8.7% pediatrics, 5.4%
neuro-ophthalmology, 3.3% oculoplastics, and
1.1% uveitis. A large majority of those surveyed

(88%) performed surgical procedures. Partici-
pants also reported how often drug representa-
tives visited their clinic, with 29% reporting
that they never visited. A total of 40.2% of
ophthalmologists felt that they were extremely
knowledgeable about the availability of generic
options for drugs they commonly prescribed,
and only 55.4% of ophthalmologists reported
having no reservations about prescribing a
generic drug in place of a brand-name drug.

Table 1 continued

Question Average – SD (or N (%) when applicable) Notes

24. I would prescribe more generics if: check

all that apply

I would still exhibit the same prescribing

habits even if the following were done: 34

(37%)

If more data was available on generic

efficacy: 30 (32.6%)

If I was more informed on the cost

difference: 34 (37%)

If my patients asked for a generic: 37

(40.2%)

If the generics had the same color tops as

the brand name type so I can counsel my

low vision patients the same with generics

as brand name: 21 (22.8%)

If I knew my patient would stay on only

one generic brand rather than getting

switched based on pharmacy

contract/supply: 41 (44.6%)

If more data was available on long-term side

effects/adverse reactions with generic

drugs: 18 (19.6%)

If my patients felt more

comfortable receiving a generic than they

are now: 10 (10.9%)

If I was more aware of my patient’s financial

situation: 16 (17.4%)

Multiple-choice question

allowing one or more

answers
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Each question asked and aggregate responses for
each question are summarized in Table 1.

An exact Chi-Square test was used to analyze
the relationship between the primary area of
sub-specialization and how often ophthalmol-
ogists tried to switch patients to generic drugs.
Due to low numbers of neuro-ophthalmology,
oculoplastics, and uveitis specialists, they were
excluded in the analysis. Our results showed
that no particular sub-specialty was better (or
worse) than any other in attempting to switch
patients from brand-name to generic drugs
(p = 0.38). Age and gender were also not influ-
encing factors in the decision to switch from
brand-name to generic drugs (odds ratio of
0.947 with confidence interval of 0.422–2.12 for
female versus male, and an odds ratio of 0.977
with p = 0.125 for age).

The answers to numerical survey questions
probing potentially modifiable factors were
correlated with whether ophthalmologists often
tried to switch patients to generic drugs, using a
Spearman correlation coefficient. The results are
shown in Table 2. A positive Spearman correla-
tion coefficient indicates that the variable
increases the likelihood that the ophthalmolo-
gist will try to switch patients to generic drugs.
For example, a greater knowledge of the avail-
ability of generic options for commonly pre-
scribed drugs (related to question 11) increases
the chance that the physician will attempt to
switch patients to generic options.

The frequency of drug representative visits
was correlated with questions 12, 15, 17, 21, 22,
and 23 to gauge whether the physician’s direct
views on generics were related to the frequency
of these visits. No statistically significant corre-
lations were found, and all results are presented
in Table 3.

The number of patients seen per day was
correlated with questions 12 and 16 to gauge
whether physicians responsible for more daily
patient visits have relatively lower knowledge of
price differences and their patients’ financial
situations. No statistically significant correla-
tions were found, and these results are pre-
sented in Table 4.

DISCUSSION

All physicians strive to provide the best quality
health care to their patients. One way to pro-
vide high-quality health care is to ensure that
treatment options are affordable, in order to
promote long-term medication adherence. The
cost of medications can be a barrier to care in all
of medicine including ophthalmology [12].

In an analysis of Medicare Part D data, the
field of ophthalmology was found to prescribe a
higher rate of brand-name drugs than any other
specialty, and $148 million would have been
saved in 2013 (7% savings) if generic and ther-
apeutic substitutions had been made [13].
However, part of what drove the high rate of
brand-name prescriptions was simply the lack
of generic alternatives for certain commonly
prescribed and expensive medications (e.g.,
cyclosporine) [8]. Indeed, another study found
that the proportion of brand-name glaucoma
medications prescribed when a generic formu-
lation was available was very low in comparison
to those classes with fewer generic alternatives,
but still the generic prescription rate was only
75% at best in the 2018 Medicare Part D study
[13]. However, it is difficult to ascertain whether
such high generic utilization when available is
due to physicians choosing the generic or
whether it is secondary to substitution of brand-
name drugs with generics by pharmacies (laws
vary by state as to how this is done).

Regardless, to maintain and increase the rate
of generic prescriptions, we must understand
why ophthalmologists hesitate to prescribe
generics and what encourages them to do so.
We found three variables that correlated with
switching patients to generic drugs: increased
knowledge of (1) generic options, (2) price dif-
ferences between brand-name drugs and gener-
ics, and (3) patient preference for generic drugs.
At the same time, ophthalmologists lack
knowledge of each of those factors. Our study
found that 22.9% of ophthalmologists reported
3 or lower on the Likert scale for knowledge
about the availability of generic options, 63.1%
reported 3 or lower for knowledge of the price
differences between brand names and generics,
and 38% were unsure whether patients
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Table 2 Correlation of whether ophthalmologists try to switch to generics with potentially modifiable variables; positive
correlations indicate that as the variable increases, so does the inclination of the provider to switch to a generic drug

Variable (question number) Spearman correlation
coefficient

Result

Patients per day (6) -0.0408 p = 0.70

Frequency of drug representative visits (10) 0.0166 p = 0.87

Knowledge of availability of generic options for commonly prescribed drugs (11) 0.3129 p = 0.002

Knowledge of price differences between generics and brand-name drugs

commonly prescribed (12)

0.2904 p = 0.005

Understanding of Food and Drug Administration approval process for generics

(15)

-0.0138 p = 0.90

Awareness of which patients are struggling financially (16) 0.0154 p = 0.88

Feeling that patients prefer generics (17) 0.3983 p\ 0.001

Inclination to prescribe a brand-name drug for more severe disease (18) -0.3143 p = 0.002

Frequency of patients asking whether a new drug being prescribed is a generic or

brand name (20)

0.0668 p = 0.53

Anecdotal feeling that patient outcome is improved with brand-name drugs (21) -0.4005 p\ 0.001

Desire to take a brand-name drug for own eye disease when free (22) -0.3197 p = 0.002

Desire to take a brand-name drug for own eye disease (23) -0.4213 p\ 0.001

Table 3 Correlation of frequency of drug representative visits with knowledge and views of generic drugs; no statistically
significant correlations were found

Variable (question number) Spearman correlation
coefficient

p value

Knowledge of price differences between generics and brand-name drugs

commonly prescribed (12)

0.1831 p = 0.081

Understanding of Food and Drug Administration approval process for generics

(15)

0.0506 p = 0.63

Feeling that patients prefer generics (17) 0.1061 p = 0.31

Anecdotal feeling that patient outcome is improved with brand-name drugs (21) -0.0158 p = 0.88

Desire to take a brand-name drug for own eye disease when free (22) -0.0368 p = 0.72

Desire to take a brand-name drug for own eye disease (23) 0.0428 p = 0.68
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preferred generics. Thus, it is important to
educate ophthalmologists at meetings and
through publications on new generic options
and the price differences between brand-name
and generic drugs. Ophthalmologists should
also probe patients’ understanding and opin-
ions regarding generic drugs. In fact, one study
found that only 87/275 (31.6%) of office visits
of glaucoma patients included a discussion
regarding cost [14]. Knowing whether patients
prefer a generic will help ensure it is prescribed.
For patients who are hesitant to use generics,
they can be further educated. The specific role
that each of these individual variables plays and
the increase in generic prescriptions that could
be expected from increased education about
them remains unknown.

We found four variables that decrease oph-
thalmologists’ willingness to switch to generic
drugs: (1) increased disease severity, (2) anec-
dotal feeling that patient outcome is affected by
choice of brand name versus generic, (3)
increased personal preference for taking a
brand-name drug over a generic for their
hypothetical eye disease when both drugs are
free, and (4) increased personal preference for
taking a brand-name drug over a generic for
their hypothetical eye disease. There are cur-
rently very few studies demonstrating the
equivalence of generics to their brand-name
counterparts in ophthalmic medications. The
FDA requires bioequivalence to be proven
before generics are taken to market, but they do
not undergo clinical trials like the brand-name
drugs. Our study suggests there may be value in
performing randomized clinical trials compar-
ing generics to brand-name medications. Such
trials may help alleviate the concern that brand-

name drugs are more efficacious, which seems
to be the underlying concern for all four vari-
ables found in our study. This makes sense, as
obviously, not knowing about a generic option
would prevent the ophthalmologist from pre-
scribing it. Also, a greater inclination to pre-
scribe a brand-name drug for more severe
disease decreases the chance that the physician
will attempt to switch patients to generic
options.

The average number of patients seen per day,
knowledge of the FDA approval process,
knowledge of which patients were struggling
financially, and whether patients asked whether
a new drug was a generic did not significantly
influence prescribing habits. The lack of corre-
lation between the number of patients seen per
day and prescribing habits is encouraging, as
even busy clinics should be able to prescribe
relatively high rates of generics if they choose
to. The lack of correlation between knowledge
of the FDA approval process and prescribing
habits suggests that the current process to bring
a generic drug to market is either not convinc-
ing or is too lenient when evaluating the
equivalence of generic and brand-name drugs
on average. In other words, physicians who
understand the process better are not more
likely to prescribe generic drugs, but neither are
they more likely to prescribe brand-name
drugs—while they do not seem to find the
bioequivalence principle particularly convinc-
ing, they also do not find it concerning.
Requiring clinical trials for generics would pre-
sumably decrease the number of generic drugs
and increase their cost, but might also convince
more physicians to use them; however, given
the relatively high rates of generic utilization,

Table 4 Correlation of number of patients per day with financial knowledge; no statistically significant correlations were
found

Variable (question number) Spearman Correlation
coefficient

p value

Knowledge of price differences between generics and brand-name drugs

commonly prescribed (12)

0.0783 p = 0.46

Awareness of which patients are struggling financially (16) -0.0037 p = 0.97
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this would very likely do more harm than good.
Lastly, we found it surprising that neither
knowledge of which patients are struggling
financially nor whether patients inquired about
whether a newly prescribed drug was a generic
correlated with prescribing habits. This may be
secondary to concerns of efficacy taking prece-
dence over concerns of cost.

The frequency of drug representative visits
did not alter ophthalmologists’ understanding
of the FDA approval process, awareness of
whether patients preferred generics, anecdotal
feeling about patient outcome on generics ver-
sus brand names, or desire to take a brand-name
drug themselves. Past studies have shown an
influence in brand-name drug preference sec-
ondary to the number of visits from drug rep-
resentatives [15]. Given that all our responses
were self-reported, it is possible that an objec-
tive analysis between these two variables would
show a relationship. This may also simply be a
weaker association than others and may only be
identified in a larger study. Regardless, our
results suggest that concerns about patients’
health and well-being take precedence over
potential influence by drug representatives.

Overall, 55.4% of ophthalmologists had no
reservations about prescribing a generic drug.
Of the remaining 44.6% who had at least one
reservation, the two most common concerns
were (1) switching of generics based on phar-
macy contracts and the variation between
generics, and (2) the additives in generics that
can vary based on production lots and manu-
facturers. Similarly, 44.6% of ophthalmologists
surveyed indicated that they would increase
generic prescriptions if they knew their patients
would stay on only one generic rather than
getting switched based on pharmacy contract
and/or supply. Further studies investigating the
equivalence of generics and clinical trials eval-
uating their efficacy may help alleviate these
two primary concerns. Moreover, studies
examining the consistency of generic formula-
tions (and brand-name formulations) would
shed light on this issue. Previous studies have
found physical property differences in brand-
name drugs versus generics, but importantly,
the clinical relevance of these differences in
drug formulation was not investigated [16, 17].

Critical to this discussion is the recognition
that physicians’ perceptions of generic drugs are
only a part of the equation; patients’ percep-
tions and preferences also likely affect pre-
scribing patterns. While 56.5% of
ophthalmologists in our survey perceived that
patients preferred generic drugs (marked 4 or 5
on question 17), with 38% feeling unsure whe-
ther patients had any preference, only 37% of
patients were found to prefer generics in a sur-
vey study by Shrank et al. [18]. Our study found
that patient preference appears to influence
whether a generic is prescribed. Therefore,
educating patients is critical to increasing gen-
eric drug utilization. This education may be
especially important for patients in greater
financial need, as one study found that patients
in lower socioeconomic tiers have greater mis-
trust of generic drugs [2]. When our survey
respondents were asked what would increase
their rates of generic prescription, 40.2%
responded that they would prescribe more
generics if their patients simply asked.

Our study has limitations. First, it may not
fully represent all board-certified ophthalmolo-
gists in the United States, as all respondents
currently practice in the Midwest, and the
response rate was limited, which is an increas-
ingly common problem with medical survey
studies [10]. We did ask personal opinions from
ophthalmologists that may have been regarded
as sensitive information by respondents, which
may have lowered response rates, as seen in
previous studies [10]. However, as was reported
in the study by Kellerman, ‘‘physicians as a
group are more homogeneous regarding
knowledge, training, attitudes, and behavior
than the general population,’’ and therefore
‘‘nonresponse bias may not be as crucial in
physician surveys as in surveys of the general
population’’ [19]. We also did not ask whether
participants worked primarily in an academic or
private practice setting, though we believe the
majority of our responses came from those
working primarily in academic settings, as more
surveys were sent to ophthalmologists at aca-
demic centers. Practice setting may be another
factor that strongly influences prescribing
habits. Moreover, some sub-specialties within
ophthalmology were underrepresented, and
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lastly, and perhaps most importantly, survey
answers are always subject to reporting bias.

CONCLUSION

Prescribing generic drugs is one way to reduce
healthcare costs and may improve patient
adherence. Our survey of 92 board-certified
ophthalmologists currently practicing in the
Midwestern United States revealed that the fol-
lowing three factors increased switching of
patients to generic drugs: (1) increased knowl-
edge of generic options, (2) increased knowl-
edge of price differences between brand-name
drugs and generics, and (3) increased knowledge
of patient preference for generic drugs. The
following four factors decreased ophthalmolo-
gist switching of patients to generic drugs: (1)
increased disease severity, (2) anecdotal feeling
that patient outcome is affected by choice of
brand-name versus generic, (3) increased per-
sonal preference for taking a brand-name drug
for hypothetical own eye disease when generics
and brand names were free, and (4) increased
personal preference for taking a brand-name
drug for hypothetical own eye disease. Oph-
thalmologists should be aware of generic
options, become familiar with the price differ-
ence of generics versus brand-name drugs for
commonly prescribed medications, and seek
patients’ opinions on generics and correct them
when possible to increase generic utilization. In
addition, studies evaluating the consistency of
generic drug formulations and the clinical
equivalence of generic drugs relative to brand-
name drugs should be performed to help
increase generic utilization. Hopefully, by pur-
suing these changes, we can increase the rate of
generic prescriptions by ophthalmologists and
make high-quality care more affordable for
patients.
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