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ABSTRACT

Objective: Although the use of dipeptidyl peptidase-4 (DPP-4) inhibitors has been increasing after their first approval in 2006,
little is known about their prescribing pattern. Therefore, the objective of this study is to evaluate the prescribing pattern of the
DPP-4 inhibitors for the treatment of type 2 diabetes mellitus (T2DM) and examine sociological factors associated with physician
prescribing behavior in the U.S. outpatient setting.
Methods: This cross-sectional study was conducted utilizing data from the 2006-2010 National Ambulatory Medical Care Survey
(NAMCS) and employed the Eisenberg model that explains physician decision making in the context of sociologic influences.
For independent variables, the following characteristics were determined based on the Eisenberg model: patient characteristics,
physician characteristics, the physician-health care system interaction, and the physician-patient relationship. The dependent
variable was the use of DPP-4 inhibitors. Multivariate logistic regressions were used for analyses.
Results: The estimated population size was 535,158,796 patients during five years, and 3.85% of them were prescribed DPP-4
inhibitors. Among the patient characteristic-related factors, the odds of the use of DPP-4 inhibitors was 73% lower in patients
with Medicaid compared to patients with private insurance (OR = 0.27; 95% CI, 0.08-0.88; p = .030). For the physician
characteristic-related factor, the odds of prescribing DPP-4 inhibitors for primary care physicians are about 86% higher than the
odds for non-primary care physicians (OR = 1.86; 95% CI, 1.17-2.95; p = .008). In addition, physicians in private offices were
3.01 times more likely to prescribe DPP-4 inhibitors than physicians in the health maintenance organizations (HMO) (OR = 3.01;
95% CI, 1.03-8.78; p = .043).
Conclusions: Patient characteristics, physician characteristics, and the physician’s relationship with the health care system were
associated with an increased use of DPP-4 inhibitors. However, the physician’s relationship with the patient was not associated
with an increased use of DPP-4 inhibitors.
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1. INTRODUCTION
Diabetes is becoming an important health issue in the U.S.
due to high prevalence, substantial economic burden, and an
impact on patients’ quality of life. In 2012, it affect affected
29.1 million (9.3%) Americans, including 21 million diag-
nosed and 8.1 million undiagnosed diabetes patients.[1] For
patients with a diagnosis diabetes, the total cost in 2012 was
$245 billion, including $176 billion in direct medical costs
and $69 billion in reduced productivity.[2] More people are
being diagnosed with diabetes, and this number is estimated
to reach 29 million in 2050.[3]

As majority of patients with diabetes are diagnosed with
type 2 diabetes mellitus (T2DM), it has raised attention on
treatment and management of T2DM.[4] The treatment of
T2DM includes lifestyle modification and pharmacological
therapy with a goal of achieving normoglycemia.[5] Lifestyle
modification, including education, diet, and exercise, is rec-
ommended in T2DM treatment and has proved to be effec-
tive.[5, 6] Patients whose hyperglycemia is not improved with
lifestyle modification need pharmacological therapy.[7] Con-
ventional oral antidiabetics approved by the U.S. Food and
Drug Administration (FDA) are sulfonylureas, biguanides,
glitazones, metaglinide secretagogues and alpha-Glucosidase
inhibitors. Until the 1990s, sulfonylureas were the main-
stream treatment since it was the first marketed oral an-
tidiabetic.[8] Several studies reported a rapidly increasing
trend of biguanides prescriptions in T2DM treatment after it
came into the market.[8–12] Currently, biguanide (metformin)
is recommended as the initial pharmacological therapy for
T2DM patients.[7] With the development of novel antidia-
betic agents, the FDA approved DPP-4 inhibitors in 2006.
These agents inhibit the degradation of glucagon-like peptide-
1 (GLP-1). As an add-on therapy to traditional oral antidia-
betics or monotherapy in patients with T2DM, the efficacy
and tolerance of DPP-4 inhibitors have been proven.[13–18]

Empirical evidences indicated an increasing trend in the use
of DPP-4 inhibitors. However, little is known about prescrib-
ing trends of antidiabetics for the treatment of T2DM after
DDP-4 inhibitors came into the market.[10–12]

Physicians, especially specialists, played a vital role in im-
proving T2DM treatment outcomes, but there is a crucial
knowledge gap in understanding the sociological influence
on physicians prescribing behavior.[19–21] Orzella et al. eval-
uated the influence of physicians’ characteristics on medica-
tion prescribing in terms of costs and use.[20] They found that
younger physicians were more likely to prescribe medication.
Their study also showed that physicians’ gender, geography,
and working practice were strongly associated with prescrib-
ing more expensive medication. A study by Bolen et al.
found that the type of provider, graduation year, and gender

were not associated with intensification of diabetes medica-
tion use.[21] Other factors, such as good physician-patient
relationship, might impact physicians prescribing behavior
since it was shown to be associated with a positive treatment
outcome and a better medication adherence among diabetic
patients.[19, 22] However, empirical evidence on how these
factors affect physicians’ prescribing behaviors in the treat-
ment of diabetes is limited.

Physician prescribing behavior is influenced by a number of
factors including market intervention, patient’s preferences,
and sociological influences of patients and physicians. In
this paper, we focus on examining physicians’ sociological
factors associated with their prescribing behavior of DPP-4
inhibitors by employing the Eisenberg model of physician
decision making. In 1979, Eisenberg JM proposed the model,
which assumes that the physician’s behavior of decision
making is influenced by the following four factors: (1) pa-
tient characteristics, (2) physician’s personal characteristics,
(3) physician’s interaction with his profession, and (4)
physician-patient relationship.[23]

To our knowledge, no other study examines sociological
influences on physician prescribing behavior of DPP-4 in-
hibitors with a perspective of physicians. The objective of
this study is to evaluate the prescribing patterns of the DPP-4
inhibitors for the treatment of T2DM and examine sociologi-
cal factors associated with physician prescribing behavior in
the U.S. outpatient setting.

2. METHODS
2.1 Conceptual framework
Based on the Eisenberg model, we developed our final model
using the following four factors to assess the pattern of physi-
cian prescribing and diabetes medication selection in pa-
tients with T2DM: (1) patient characteristics (age, gender,
race/ethnicity and insurance type), (2) physician characteris-
tics (primary care physician or not), (3) the physician-health
care system interaction (practice region, metropolitan status,
and practice setting), and (4) the physician-patient relation-
ship (the first visit or not). Additionally, we included the
type of diabetes medication and survey year in the model.

2.2 Data source
Data from the 2006-2010 National Ambulatory Medical
Care Survey (NAMCS) were used for these analyses. The
NAMCS is a nationally representative survey conducted by
the Centers for Disease Control and Prevention (CDC)’s Na-
tional Center for Health Statistics (NCHS), within NCHS’
Division of Health Care Statistics.[24] The sampling unit of
the data was the physician-patient encounter or visit, and
the data was collected based on a three-stage probability de-
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sign by primary sampling units (PSUs), physician practices
within PSUs, and patient visits within practices.[25] Patient
Record forms were used to collect the data from the sampled
visits. The physician, the physician’s staff, or Census field
representatives collected the data.[26] For unbiased national
estimates, the data was inflated by reciprocals of the proba-

bilities of selection at each stage of sampling, adjusted for
nonresponse, applied ratio adjustment to fixed totals, and
conducted weight smoothing. In general, when using the
NAMCS data, estimates with a standard error of 30 percent
or less are considered to be reliable.[27]

Figure 1. The modified Eisenberg model of physician decision making about prescribing DPP-4 inhibitors

2.3 Study population
The target population comprised of adult patients with T2DM
in the U.S. Patients were included if they: (1) were aged
≥ 18 years and (2) had the diagnosis code of T2DM.

2.4 Measures
The dependent variable was the use of DPP-4 inhibitors for
T2DM. The independent variables were determined based
on the Eisenberg model. In the present study, age (18-25,
26-49, 50-65, and > 65 years), gender (male and female),
race/ethnicity (White, Black, Hispanic, and others), and in-
surance type (Medicare, Medicaid, private, and others) were
included as the factors pertaining to patients’ characteristics.
Secondly, as a factor pertaining to physicians’ characteris-
tics, status of primary care physician (yes or no), including
internal medicine, family medicine, and pediatrics, were
included. Thirds, as the factors pertaining to the physician-
health care system interaction, practice region (Northeast,
Midwest, West, and South), metropolitan status (yes and no),
and practice setting (private group, prepaid group, and others)
were included in the model. Finally, for the physician-patient

relationship, the status of whether the physician had seen the
patient before was included (yes or no). In addition to the
above four factors, the types of other diabetes medications
(sulfonylureas, biguanide, alpha-glucosidase inhibitor, thia-
zolidinediones, insulin, and other antidiabetic medications)
and survey year (2006, 2007, 2008, 2009, and 2010) were
also included in this study.

2.5 Statistical analyses
For the precision of estimation, the sample design effects
were incorporated into our analyses of the complex survey
data. As the sample weight, patient visit weights provided in
the data were used to estimate more accurate national esti-
mates. Descriptive statistics and chi-square tests were used to
assess the relationship between prescribing DPP-4 inhibitors
and independent variables and covariates. Multivariate lo-
gistic regression was conducted to estimate the likelihood
of prescribing DPP-4 Inhibitors for treating T2DM, while
controlling for described covariates. The level for statistical
significance was used at 0.05. All Analyses were performed
using Stata/SE 13 (Stata Corp., College Station, TX, USA).
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3. RESULTS

3.1 Population characteristics
Table 1 shows the characteristics of the study population by
prescription of DPP-4 inhibitors. The estimated population
size was 535,158,796 patients with T2DM who met the study
inclusion criteria during the 5-year study period. Overall,
20,624,566 (3.85%) of patients were prescribed DPP-4 in-
hibitors. The majority of the study patients were female
(53.8%), ≥ 50 years (82.1%), white, non-Hispanic (56.0%),
with Medicare as a primary insurance (47.1%). There was
a significant difference in the proportion of patients who
were prescribed DPP-4 inhibitors, according to age category
(p = .007), race/ethnicity (p < .001), and insurance type
(p < .001). However, the proportion of patients who were
prescribed DPP-4 inhibitors was not significantly different
between male and female (p = .701). More than fifty per-
cent of the included physicians were primary care physicians
(53.2%). The proportion of physicians who prescribed DPP-
4 inhibitors was significantly different between primary care
physicians and non-primary care physician (p = .030). Both
practice region and metropolitan status were not associated
with the proportion of physicians who prescribed DPP-4
inhibitors (p = .123 and p = .645, respectively). However,
type of practice setting was associated with the proportion of
physicians who prescribed DPP-4 inhibitors (p = .031). The
physician-patient relationship was also significantly associ-
ated with the prescription of DPP-4 inhibitors (p = .029). The
proportion of patients who were prescribed DPP-4 inhibitors
was significantly different between patients who had their
first visit with their physicians and those who had seen their
physicians previously (p = .029).

Overall, the most frequently used medication group was
biguanide (metformin) (26.1%), followed by sulfonylureas
(17.8%). Insulin was used in 14.2%, and thiazolidinediones
was used in 9.9% of the patients. Generally, the use of other
diabetic medications was related to the use of DPP-4 in-
hibitors. When sulfonylureas, biguanides (metformin), and
thiazolidinediones were prescribed, the proportion of the use
of DPP-4 inhibitors was higher (all p < .001). However, the
use of alpha-glucosidase inhibitors was not related to the use
of DPP-4 inhibitors (p = .416). Additionally, the survey year
was also associated with the prescription of DPP-4 inhibitors
(p < .001).

3.2 Prescribing DPP-4 inhibitors
The findings pertaining to the use of DPP-4 inhibitors for
treating T2DM from the multivariate logistic regression anal-
ysis are summarized in Table 2. As the factors related to pa-
tient characteristics, the patients’ age, gender, race/ethnicity,
and insurance type were included in the model to assess the

likelihood of prescribing DPP-4 inhibitors. Age was not
significantly associated with the use of DPP-4 inhibitors.
Although males were less likely to be prescribed DPP-4
inhibitors (OR = 0.86; 95% CI, 0.69-1.08; p = .185) than
females, this was not statistically significant. Similarly, com-
pared to Hispanic patients, White and Black patients were
more likely to be prescribed DPP-4 inhibitors (OR = 1.61;
95% CI, 0.96-2.69; p = .068 and OR = 1.68; 95% CI, 0.93-
3.06; p = .088, respectively), but these were not statistically
significant. Regarding insurance status, the odds of the use
of DPP-4 inhibitors was 73% lower in patients with Medi-
caid, compared to patients with private insurance (OR = 0.27;
95% CI, 0.08-0.88; p = .030). As a physician characteristics-
related factor, the odds of prescribing DPP-4 inhibitors for
primary care physicians was 86% higher than those for non-
primary care physicians (OR = 1.86; 95% CI, 1.17-2.95;
p = .008). Among the factors pertaining to the physician-
health care system interaction, practice region and the type of
practice settings were significantly associated with the use of
DPP-4 inhibitors. Compared to physicians in the Northeast-
ern part of the U.S., physicians in the Western part of the U.S.
were 0.41 times less likely to prescribe DPP-4 inhibitors
(OR = 0.59; 95% CI, 0.37-0.96; p = .033). Additionally,
the odds of prescribing DPP-4 inhibitors was also lower
for physicians in the Midwestern and Southern parts of the
U.S. than those in the Northeastern part of the US, but were
not statistically significant (OR = 0.70; 95% CI, 0.45-1.09;
p = .118 and OR = 0.82; 95% CI, 0.53-1.25; p = .359, re-
spectively). Regarding the type of practice setting, physi-
cians in private offices were 3.01 times more likely to pre-
scribe DPP-4 inhibitors than physicians in the health mainte-
nance organizations (HMO) (OR = 3.01; 95% CI, 1.03-8.78;
p = .043). Based on the physician-patient relationship factor,
the odds of prescribing DPP-4 inhibitors was not significantly
different between patients who were visiting their physicians
for the first time and patients who had seen their physicians
previously (OR = 1.19; 95% CI, 0.80-1.78; p = .390).

The use of other diabetes medications was associated with the
likelihood of the use of DPP-4 inhibitors. Patients who were
prescribed sulfonylureas were approximately twice more
likely to be prescribed DPP-4 inhibitors (OR = 1.87; 95%
CI, 1.42-2.48; p < .001), and patients who were prescribed
biguanide (metformin) were approximately three times more
likely to be prescribed DPP-4 inhibitors (OR = 2.96; 95% CI,
2.27-3.87; p < .001), holding the other predictors constant.
In addition, the odds of the use of DPP-4 inhibitors was also
increased with patients receiving insulin (OR = 1.62; 95%
CI, 1.13-2.32; p = .009). However, the odds of the use of
DPP-4 inhibitors was not significantly increased in patients
receiving alpha-glucosidase inhibitors (OR = 1.27; 95% CI,
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0.14-11.56; p = .834) and thiazolidinediones (OR = 1.23;
95% CI, 0.89-1.72; p = .214). Regarding survey year, DPP-4

inhibitors were more likely to be prescribed in 2007-2010
compared to 2006.

Table 1. Descriptive statistics for the study population by prescription of DPP-4 inhibitors (weighted N = 535,158,796)
 

 

Variable  
Prescribed DPP-4 Inhibitors 

Weighted N (%) 

Not Prescribed DPP-4 

Inhibitors Weighted N (%) 
p-value 

1. Patient characteristics 

Age category 

 18-25 63,544 (0.0) 5,906,271 (1.1) 

.007 
 26-49 3,031,032 (0.6) 86,241,601 (16.1) 

 50-64 8,830,136 (1.6) 172,821,531 (32.3) 

 ≥ 65 8,699,854 (1.6) 249,564,827 (46.6) 

Gender 
 Male 9,319,503 (1.74) 237,718,943 (44.4) 

.701 
 Female  11,305,063 (2.11) 238,815,287 (51.7) 

Race/ethnicity 

 White, non-Hispanic 9,979,910 (2.6) 206,386,184 (53.4) 

< .001 
 Black, non-Hispanic 2,136,608 (0.6) 41,643,697 (10.8) 

 Hispanic 978,269 (0.3) 38,478,454 (10.0) 

 Other 1,310,699 (0.3) 85,703,015 (22.2) 

Insurance type 

 Private   10,209,929 (2.0) 199,343,188 (38.3) 

< .001 
 Medicare 8,152,345 (1.6) 236,960,254 (45.5) 

 Medicaid 1,033,027 (0.2) 36,568,995 (7.0) 

 All others 677,797 (0.1)  27,278,983 (5.2) 

2. Physician characteristics 

Primary care physician 
 Yes 12,941,749 (2.4) 272,081,892 (50.8) 

.030 
 No 7,682,817 (1.4) 242,452,338 (45.3) 

3.Physician-healthcare system interaction 

Practice region 

 Northeast 4,517,649 (0.8) 89,784,959 (16.8) 

.123 
 Midwest 4,859,599 (0.9) 114,039,352 (21.3) 

 South 8,477,530 (1.6) 208,696,398 (39.0) 

 West 2,769,788 (0.5)  102,013,521(19.1) 

Metropolitan Status 
 Yes 18,304,835 (3.4) 448,139,489 (83.7)  

.645 
 No 2,319,731 (0.4) 66,394,741 (12.4) 

Type of practice settings 

 Private group 99,288 (0.0) 12,378,287 (2.3) 

.031  HMO 19,159,568 (3.6) 459,009,889 (85.8) 

 Others 1,365,710 (0.3) 43,146,054(8.1) 

4. Physician-patient relationship 

Patient seen before 
 Yes 19,147,492 (3.6) 460,60,644 (86.1) 

.029 
 No 1,477,074 (0.3) 53,924,586 (10.1) 

5. Diabetes medications 

Sulfonylurea 
 Yes 6,758,283 (1.3) 88,045,285 (16.5) 

< .001 
 No 13,866,283 (2.6) 426,488,945 (79.7) 

Biguanides (metformin) 
 Yes 11,278,728 (2.1) 128,181,910 (24.0) 

< .001 
 No 9,345,838 (1.8) 386,352,320 (72.2) 

Alpha-glucosidase inhibitor 
 Yes 63,090 (0.0) 703,539 (0.1) 

.416 
 No 20,561,476 (3.8) 513,830,691 (96.0) 

Thiazolidinediones (TZD) 
 Yes 3,582,662 (0.7) 49,160,071 (9.2) 

< .001 
 No 17,041,904 (3.2) 465,374,159 (87.0) 

Insulin 
 Yes 3,871,726 (0.7) 72,309,760 (13.5) 

.045 
 No 16,752,840 (3.1) 442,224,470 (82.6) 

Other diabetes medications 
 Yes 337,582 (0.1) 5,010,261 (0.9) 

.248 
 No 20,286,984 (3.8) 509,523,969 (95.2) 

6. Other 

Years 

 2006 930,101 (0.2) 83,784,667 (15.7) 

< .001 

 2007 2,469,160 (0.5) 98,672,757 (18.4) 

 2008 5,570,754 (1.0) 100,285,559 (18.7) 

 2009 6,472,029 (1.2) 125,276,002 (23.4) 

 2010 5,182,613 (1.0) 106,515,245 (19.9) 

Note. The percentages may not add to 100% because of rounding, and the numbers may not add to total n because of missing values 
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Table 2. The likelihood of prescribing DPP-4 Inhibitors for treating type 2 diabetes
 

 

Variable [Reference Group] Weighted Odds Ratio 95% Confidence Interval p-value 

1. Patient characteristics  

Age category [18-25] 

 26-49 2.06 (0.46, 1.06) .345 

 50-64 2.74 (0.61, 12.36) .190 

 ≥ 65 1.97 (0.43, 8.92) .379 

Gender [Female]  Male 0.86 (0.69, 1.08) .185 

Race/ethnicity [Hispanic] 

 White, non-Hispanic 1.61 (0.96, 2.69) .068 

 Black, non-Hispanic 1.68 (0.93, 3.06) .088 

 Other 1.70 (1.04, 2.79) .036 

Insurance type [Private] 

 Medicare 0.87 (0.64, 1.19) .389 

 Medicaid 0.27 (0.08, 0.88) .030 

 All others 0.63 (0.34, 1.16) .136 

2. Physician characteristics 

Primary care physician [No]  Yes 1.86 (1.17, 2.95) .008 

3.Physician-healthcare system interaction 

Practice region [Northeast] 

 Midwest 0.70 (0.45, 1.09) .118 

 South 0.82 (0.53, 1.25) .359 

 West 0.59 (0.37, 0.96) .033 

Metropolitan Status [No]  Yes 1.38 (0.78, 2.44) .268 

Type of practice settings [HMO] 
 Private group 3.01 (1.03, 8.78) .043 

 Others 2.44 (0.76, 7.82) .134 

4. Physician-patient relationship 

Patient seen before [No]  Yes 1.19 (0.80, 1.78) .390 

5. Diabetes medications 

Sulfonylurea [No]  Yes 1.87 (1.42, 2.48) < .001 

Biguanides (metformin) [No]  Yes 2.96 (2.27, 3.87) < .001 

Alpha-glucosidase inhibitor [No]  Yes 1.27 (0.14, 11.6) .834 

Thiazolidinediones (TZD) [No]  Yes 1.23 (0.89, 1.72) .214 

Insulin [No]  Yes 1.62 (1.13, 2.32) .009 

Other diabetes medications [No]  Yes 1.48 (0.51, 4.30) .472 

6. Other 

Years [2006] 

 2007 2.53 (1.28, 5.02) .008 

 2008 5.33 (3.08, 9.22) < .001 

 2009 4.96 (2.61, 9.44) < .001 

 2010 4.87 (2.68, 8,83) < .001 

Constant  0.00 (0.00, 0.00) < .001 

 

 4. DISCUSSION

In the past ten years, previous studies have shown rapid adop-
tion of DPP-4 inhibitors into practice.[10–12] Between 2006
and 2008, the proportion of DPP-4 prescriptions increased
relatively largely compared to other classes of oral antidi-
abetics in newly diagnosed diabetic patients.[11] Only one
year after Sitagliptin was released, it accounted for 10% pre-
scriptions of office-based physician visits for T2DM.[12] By
2012, the total number of DPP-4 prescriptions was 3,832,000,
which was half the number of sulfonylureas prescriptions.[10]

These trends indicted that DPP-4 inhibitors may be an al-
ternative to sulfonylureas in the future. Our study found
that biguanide (metformin) was still the most frequently pre-
scribed medication for T2DM treatment, followed by sulfony-
lureas and insulin. DPP-4 inhibitors were used for a small
proportion of patients with T2DM in our study. In this study,
DPP-4 inhibitors were more likely to be prescribed in 2008-
2010 compared to 2006 and 2007. Similarly, several previ-

ous studies found an increasing trend of DPP-4 inhibitors
prescribing.[10–12] Additionally, the prescribing of DPP-4
inhibitors increased with concurrent use of other antidiabetic
medications. It indicated that DPP-4 inhibitors were more
often prescribed as an add-on therapy. Sulfonylureas and
Biguanide were the two most frequently prescribed antidia-
betic medications with DPP-4 inhibitors.

This study aimed to identify factors associated with the physi-
cians’ prescribing behavior of DPP-4 inhibitors by employ-
ing a modified Eisenberg model of physician decision mak-
ing. Data from NCHS presented here showed that patients’
insurance type were related to physician prescribing pattern.
Compared to patients with private insurance, the likelihood
of prescribing DPP-4 inhibitors was significantly lower in
patients with Medicaid; and it was also lower, but not sig-
nificant, in those with Medicare. This may suggest that a
higher standard of care was not readily available to these
people. Physicians working with Medicaid patients, follow a
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preferred drug list (PDL) when prescribing medications to
Medicaid enrollees. DPP-4 inhibitors were not available on
PDL in every states during the study period. Therefore, physi-
cians needed an approval of prescribing DPP-4 inhibitors re-
quiring prior authorization if they thought DPP-4 inhibitors
was more appropriate for their patients. Cost-containment
strategy, such as Medicaid PDL, has been proven to impact
physician behavior. A study by Virabhak S. and Shinogle
JA. demonstrated that Medicaid PDL motivated physicians
to prescribe fewer off-PDL drugs for Medicaid enrollees.[28]

A substantial decreased use of off-PDL drugs was noted with
a more restrictive prior authorization process.

We found that primary care physicians were almost two
times more likely to prescribe DPP-4 inhibitors than non-
primary care physicians. Primary care physicians, includ-
ing internal medicine, family medicine, and pediatrics, are
the main providers of T2DM care. More than half of pri-
mary care physicians prescribed oral antidiabetic drugs in
uncomplicated T2DM treatment.[29] Thus, it is important
to educate primary care physicians rational use of antidia-
betic agents. Physician-patient relationship was related to
DPP-4 inhibitors prescribing, but this relationship was not
significant in this study. Physician-patient relationship was
defined differently in this study. We assumed that patients
who have seen physicians previously had a better relation-
ship with the physicians. Patients who trust their physicians,
may share details about their condition thereby influencing
choice of appropriate drug regimen. This study found that
good physician-patient relationship encouraged physicians
to prescribe DPP-4 inhibitor.

The physician’s interaction with the health care system also
influenced prescribing of antidiabetic agents. When com-
pared to the physicians who practiced in the Northeastern
part of the U.S., the physicians in the Western part of the
U.S. were more likely to prescribe DPP-4 inhibitors. The ge-
ographic variance may be due to economic conditions. The
economy in the Western part of the U.S. is ahead of other
regions’ economic performance, in terms of population, em-
ployment, and real personal income from 1970 to 2012.[30]

It is worth mentioning, that the economy of Western part of
the U.S. created 966,707 new jobs in health care and social
assistance from 2001 to 2012, which may suggest that more
healthcare services were available to patients in the Western
part of the country. People with better economic conditions
may be more likely to use DPP-4 inhibitors since the cost of
DPP-4 inhibitors is high compared to traditional antidiabetic
agents. DPP-4 was also more widely accepted by physicians
in metropolitan areas, however, the study results were not

significant. Additionally, physicians in the private group
were three times more likely to prescribe a DPP-4 inhibitor
compared to physicians belonging to HMO practice setting.
Similarly, physicians belonging to other groups (e.g. other
hospital and other health care corporation) were over twice
as likely to prescribe a DPP-4 inhibitor compared to those in
MHOs. This may suggest that HMO formulary or physician
reimbursement mechanisms had an influence on physicians’
prescribing behaviors; however, further studies regarding
how it affects physicians prescribing DPP-4 inhibitors were
needed. Significant results in practice regions and practice
settings suggested that cost may be a key factor affecting
physician prescribing.

This study has several limitations which should be addressed.
First, the NAMCS database does not include several factors
which may affect physicians’ prescribing behaviors. Cost,
patient preference, physician habit prescribing, and other
factors could all be reasons for more DPP-4 inhibitor use.
The severity of patients’ diabetes was not available, which
results in the inability to control the type of antidiabetic
therapy being prescribed. Second, it is probably biased to
define physician-patient relationship only based on whether
it is a patient’s first visit or subsequent visit. Third, recall
bias may occur, considering that the database is built off
of self-reporting from the physicians and their staff. Lastly,
the most severe cases may not even be represented since the
emergency department, inpatient, and urgent care visits were
not recorded. Despite these limitations, this study broached
the importance of sociological influences on physician pre-
scribing behaviors.

5. CONCULSIONS

In conclusion, among the four components of the Eisen-
berg model of physician decision making, patient charac-
teristics, physician characteristics, and the physician’s rela-
tionship with the health care system were associated with
the increased use of DPP-4 inhibitors. However, the physi-
cian’s relationship with the patient was not associated with
an increased use of DPP-4 inhibitors. Diabetes management
training should target primary care physicians since most
patients with diabetes are managed in primary care settings.
Primary care physicians may be substantial prescribers of
DPP-4 inhibitors in the future. The government may con-
sider adding DPP-4 inhibitors in HMO formularies as more
studies emerge showing it is a cost-effective alternative.
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