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BACKGROUND: In response to dramatic increases in
obesity prevalence, clinical guidelines urge health care
providers to prevent and treat obesity more aggressively.

OBJECTIVE: To describe the proportion of obese pri-
mary care patients receiving obesity care over a 5-year
period and identify factors predicting receipt of care.

DESIGN: Retrospective cohort study utilizing VHA
administrative data from 6 of 21 VA administrative
regions.

PATIENTS: Veterans seen in primary care in FY2002
with a body mass index (BMI) ≥30 kg/m2 based on
heights and weights recorded in the electronic medical
record (EMR), survival through FY2006, and active care
(1 or more visits in at least 3 follow-up years FY2003–
2006).

MAIN MEASURES: Receipt of outpatient visits for
individual or group education or instruction in nutri-
tion, exercise, or weight management; receipt of pre-
scriptions for any FDA-approved medications for weight
reduction; and receipt of bariatric surgery.

KEY RESULTS: Of 933,084 (88.6%) of 1,053,228
primary care patients who had recorded heights and
weights allowing calculation of BMI, 330,802 (35.5%)
met criteria for obesity. Among obese patients who
survived and received active care (N=264,667), 53.5%
had a recorded obesity diagnosis, 34.1% received at
least one outpatient visit for obesity-related education

or counseling, 0.4% received weight-loss medications,
and 0.2% had bariatric surgery between FY2002–
FY2006. In multivariable analysis, patients older than
65 years (OR=0.62; 95% CI: 0.60–0.64) were less likely
to receive obesity-related education, whereas those
prescribed 5–7 or 8 or more medication classes (OR=
1.41; 1.38–1.45; OR=1.94; 1.88–2.00, respectively) or
diagnosed with obesity (OR=4.0; 3.92–4.08) or diabetes
(OR=2.23; 2.18–2.27) were more likely to receive obesi-
ty-related education.

CONCLUSIONS: Substantial numbers of VHA primary
care patients did not have sufficient height or weight
data recorded to calculate BMI or have recorded obesity
diagnoses when warranted. Receipt of obesity education
varied by sociodemographic and clinical factors; provi-
ders may need to be cognizant of these when engaging
patients in treatment.
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INTRODUCTION

Obesity is associated with substantial morbidity and is a
modifiable risk factor for a variety of chronic illnesses,
including several leading causes of death.1 In response to
dramatic increases in obesity rates, clinical practice guidelines
have urged health care providers to prevent and treat obesity
more aggressively.1–6 Most guidelines, however, are based on
carefully controlled trials with highly motivated subjects. Little
research has documented the extent to which obesity is
routinely managed or the types of care that are provided to
obese patients in clinical practice. Most previous studies have
examined trends in bariatric surgery and anti-obesity medi-
cations.7–9 A few studies examining provider diagnosis of
obesity and brief physician counseling in the private sector
have found suboptimal performance.10,11

Given recent decisions by Medicare and some health care
organizations to reimburse for obesity-related treatments and
develop obesity-related performance measures, trends and
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variations in obesity-related practices are increasingly relevant
to health care providers.12,13 The Veterans Health Administra-
tion (VHA) is an ideal setting to explore such practices because
obesity is highly prevalent among VHA patients,14 and the
VHA’s electronic medical record (EMR) allows identification of
obese patients and the care they receive. Our study’s objectives
were to describe, among obese VHA primary care patients, the
proportion who received obesity care over a 5-year period and
to identify patient-level factors that predict receipt of such
care.

METHODS

Data Sources and Population

This retrospective study utilized sociodemographic, diagnostic,
anthropometric, mortality, utilization, and pharmacy data
from Fiscal Years (FY) 2002–2006 obtained from national
VHA administrative and clinical databases including the
National Patient Care Database, the Vital Status File, the
Corporate Data Warehouse, and the Pharmacy Benefits Man-
agement Database.

We first identified patients who received most of their
primary care in any of 6 of the VHA’s 21 regionally integrated
care networks. The six networks are geographically diverse,
representing the Northeast, Southeast, Southwest, Midwest,
and Northwest regions of the country, and they reflected the
variability of obesity care within the VA during the study
period. In 2001–2002 administrative surveys, less than half of
VHA medical centers who responded indicated that they
provided weight management programs.15 The term “program”

was widely interpreted and ranged from simple dietary refer-
rals to more intensive, multidisciplinary programs. Fewer than
half of VHA medical centers provided such programs in 2001–
2002.15

Identification of Obese Cohort

To identify our cohort, we used BMI derived from heights and
weights obtained during routine clinical encounters and
recorded in the EMR. The data are stored in facility informa-
tion systems and uploaded into the Corporate Data Ware-
house; validation work indicates that this database contains
some height and weight values that reflect probable data entry
errors.16 Therefore, we used an iterative process to eliminate or
control for height and weight outliers while avoiding suspect
BMI values. First, we removed biologically “implausible” values
(i.e., weights ≤70 lbs or ≥700 lbs, and heights ≤48 inches or
≥84 inches).14 We divided the baseline year (FY2002) into
quarters and determined the median weight (if available) for
each quarter for every patient. Because heights are recorded
less frequently than weights, we took the modal height for each
patient among all heights recorded in FY2002–FY2006. When
multiple modes were present, we averaged the modes if the
difference between them was 3 or fewer inches. We defined the
baseline BMI by using the median of the quarterly median
weights for FY2002 and the modal height from FY2002–
FY2006. Inclusion criteria were: one or more primary care
visits in FY2002; BMI≥30 mg/k2; survival through FY2006;
and active care, defined as 1 or more visits in at least 3 of the 4
follow-up years (FY2003–FY2006; Fig. 1).

Sociodemographic and Clinical Characteristics

Sociodemographic data included age, sex, ethnicity, and
marital status. Data obtained from VHA administrative data-
bases are generally accurate and complete. Race/ethnicity is
the exception; rates of missing data have been high since 2003
due to a change in its manner of collection.17,18 We also
collected VHA priority status, which consists of nine categories
related to disability and income.19 We grouped patients as
follows: patients with 50% or more service-connected disability
and no co-payment requirement; patients with co-payment
requirements for medications, and patients with co-payment
requirements both for medical care and medications.

We also included distance from patients’ homes to their
primary source of VA care as an indicator of geographic barrier
to obesity care. Patients’ ZIP codes were obtained from their
most frequently reported residence over the study period, while
their facility’s ZIP code was based on their most frequently
used health facility. Distance was calculated as the straight
line distance between the patient and facility ZIP code
centroids using the latitude and longitude coordinates for
each.20,21

We assigned patients to obesity class I (30–34 kg/m2), II (35–
39 kg/m2), or III (≥40 kg/m2) according to their baseline BMI.
We used outpatient and inpatient ICD-9-CM codes21–25 from
FY2002–FY2006 to assess the presence or absence of ten
comorbidities that might enhance the probability of receiving
treatment for obesity-related care, and seven psychiatric
conditions that might pose barriers to obesity care (Table 1).
We also included an indicator variable for cancer (excluding
skin cancer). Although obesity is a risk factor for some
cancers, patients with active cancer may not be suitable
candidates for weight management treatment. To control for
the overall chronic illness burden, we counted the number of
medication classes used by each patient.26

Patients with > 1 PC visits in FY02 
in 6 VHA care networks 

N=1,053,228 

Patients with any biologically plausible 
hts and/or wts recorded in CDW  

in FY02 
N=978,527 

Patients without any:ht or wt data 
(N=74,631) 

or plausible hts or wts 
(N=70) 

Patients with > 1 wt(s) AND ht(s) FY02 
(N=844,066)  

 OR >1 wt(s) FY02 & ht(s) FY03-06 
(N= 89,018) 

Total N = 933,084 

Patients without any wts FY02 
(N=2563) 

or any hts FY02-06 
(N=42,880)* 

Obese patients who survived & 
received active PC (FY03-FY06) 

Final Obesity Cohort  

N=264,667 

Patients meeting baseline BMI criteria 
for obesity using modal ht (FY02-06) &  

median of median wts (FY02) 
N=330,802 (35%) 

Patients not meeting baseline BMI 
criteria for obesity 

(N=602,282) 

Patients who did not survive FY03-06 
(N=40,244) 

or receive active care FY03-06 
(N=25,891) 

*includes 1750 individuals with multiple modal heights averaging > 3 inches 

Figure 1. Flowsheet of inclusion and exclusion criteria for obesity
cohort. Asterisk denotes PC: primary care; VHA: Veterans Health

Administration; ht: height; wt.: weight; CDW: Corporate Data
Warehouse; FY: fiscal year.
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Obesity Care Practices

Using ICD-9-CM codes, we determined whether patients had
received a clinician-assigned diagnosis of obesity: (1) in
FY2002 and (2) at anytime during FY2002–2006. We also
constructed a “monitoring” variable indicating whether
patients had a weight recorded in each of the years (FY2003–
2006) they received active care. We identified obesity-related
counseling and education by two methods: (1) clinic stop
codes, a categorization scheme used by VHA to classify the
type of clinic in which each outpatient visit occurred, and (2)
Healthcare Common Procedure Coding System (HCPCS) Level
II codes, a uniform coding system maintained by the American
Medical Association and Centers for Medicare and Medicaid
Services,27 which is also used by the VHA to identify outpatient

medical services and procedures. We included any codes
related to visits at obesity-related clinics and/or visits for
which obesity-related services were provided (e.g., education or
counseling about weight control, nutrition counseling, or
physical fitness/exercise). Because attendance at a single
session of a comprehensive weight management class might
be coded with both a clinic stop code and a HCPCS Level II
code, only one obesity-related service or visit was counted per
day. We then created the following variables to indicate the
type and amount of obesity treatments received in FY2002–
FY2006: (1) number of outpatient visits for individual or group
education or instruction in nutrition, exercise, or weight
management; (2) number of days prescribed any FDA-ap-
proved medications for weight reduction (e.g., sibutramine or
orlistat); and (3) bariatric surgery, as determined from ICD-9A
procedure codes from inpatient data and Current Procedural
Terminology codes from outpatient data.

Analysis

We characterized cohort members and their obesity care by
using descriptive statistics. Chi-square tests examined bivar-
iate associations of baseline BMI class with receipt of obesity
diagnosis and with receipt of obesity treatment. Two separate
multivariable logistic regressions evaluated the influence of
patient-level predictors on the likelihood of receiving a diagno-
sis of obesity and of receiving obesity education any time
during FY2002–FY2006. Due to the high rate of missing
ethnicity/race data, we conducted sensitivity analyses that
determined that model results were similar whether those with
missing data were included or race/ethnicity variables were
included, and so we dropped race/ethnicity variables. Analy-
ses were conducted using SAS version 9.2.20

RESULTS

Sociodemographic and Clinical Characteristics

Among 1,053,228 patients with one or more primary care
visits in FY2002 in any of the six networks, 933,084 (88.6%)
had at least one plausible weight and height recorded in
FY2002 (N=844,066; 80.1%), or at least one weight recorded
in FY2002 and a height recorded during FY2003–FY2006 (N=
89,018, 8.5%; Fig. 1). Of these, 330,802 (35.5%) met BMI
criteria for obesity. Among obese patients, 66,135 (19.9%) died
or did not meet criteria for receiving active care in FY2003–
2006, leaving a final cohort of 264,667 patients.

Most patients were male (249,589; 94.3%; Table 1). Their
mean (SD) age was 60.8 (12.2) years; 105,705 (39.9%) were
over age 65. Approximately 16% were racial/ethnic minorities,
and for another 19%, race/ethnicity was not recorded. Most
obese patients (164,264, 62.1%) lived within 30 miles of their
most frequently used VA facility. Patients had on average 4.0
(1.7) of 10 possible obesity-related medical comorbidities and
were prescribed an average of 5.8 (2.2) medications from
different medication classes, suggesting a considerable burden
of illness. Hypertension was the most frequently diagnosed
medical comorbidity (83.8%), followed by hyperlipidemia (78%)
and diabetes (45.4%). Patients also averaged 0.9 of 7 psychi-
atric comorbidities, most commonly depression (27.2%).

Table 1. Sociodemographic and Clinical Characteristics
(N=264,667)

Male, N (%) 249,589 (94.3)
Age in years, mean (SD) 60.8 (12.2)
55 years or younger, N (%) 94,902 (35.9)
56–65 years, N (%) 64,060 (24.2)
66–75 years, N (%) 73,848 (27.9)
76 years & older, N (%) 31,857 (12.0)

Ethnicity
White, N (%) 171,385 (64.8)
African American, N (%) 21,491 (8.1)
Hispanic, N (%) 19,547 (7.4)
Other, N (%) 2,090 (0.8)
Unknown, N (%) 50,154 (19.0)

Married, N (%) 173,182 (65.4)
Distance from most frequently
used facility ≥30 miles, N (%)*

100,304 (37.9)

Priority status
50% or more disability
and no co-pays, N (%)

61,051 (23.1)

Co-pays for pharmacy only, N (%) 127,062 (48.0)
Co-pays for medical care
and pharmacy, N (%)

76,554 (28.9)

Number of obesity-related
medical comorbidities
FY2002–2006, mean (SD)

4.0 (1.7)

Diagnosis of:
Diabetes, N (%) 120,189 (45.4)
Hypertension, N (%) 221,903 (83.8)
Hyperlipidemia, N (%) 206,474 (78.0)
Ischemic heart disease, N (%) 106,569 (40.3)
Congestive heart failure, N (%) 34,004 (12.9)
Cholelithiasis, N (%) 6,151 (2.3)
Osteoarthritis, N (%) 117,367 (44.4)
Low back pain, N (%) 107,524 (40.6)
Gastroesophageal reflux disease, N (%) 87,836 (33.2)
Obstructive sleep apnea, N (%) 37,857 (14.3)
Cancer (excluding skin cancer), N (%) 37,205 (14.1)

Number of psychiatric comorbidities
FY2002–2006, mean (SD)

0.9 (1.2)

Diagnosis of:
Alcohol use disorder, N (%) 23,191 (8.8)
Substance use disorder, N (%) 10,126 (3.8)
Tobacco dependence, N (%) 51,044 (19.3)
Depression, N (%) 72,035 (27.2)
Post-traumatic stress disorder, N (%) 30,631 (11.6)
Dementia, N (%) 15,919 (6.0)
Serious mental illness, N (%) 22,821 (8.6)

Number of medication classes
FY2002–2006, mean (SD)

5.8 (2.2)

0–4, N (%) 77,930 (29.4)
5–7, N (%) 123,470 (46.7)
8 or more, N (%) 63,267 (23.9)
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Body Mass Index and Recording of Obesity
Diagnosis

The cohort’s mean (SD) baseline BMI was 34.5 (4.4) kg/m2.
Among these patients, 67% had Class I, 23% had Class II, and
10% had Class III obesity (Table 2). Only 28%, however, had a
clinician-recorded obesity diagnosis in FY2002. Furthermore,
only 54% received a diagnosis of obesity during FY2002–
FY2006. Patients with Class III obesity were significantly more
likely to be diagnosed with obesity (87%), compared with those
with Class II (68%) or Class I obesity (43%; p<0.0001).

Obesity Monitoring and Treatments

A total of 215,691 (81.5%) obese patients had one or more
weights documented in the EMR every year they received active
care. Only 34% received individual or group outpatient
education or counseling in nutrition, exercise, or weight
management between FY2002–FY2006. Patients receiving
such instruction averaged 4.2 (17.9) visits, but almost half
had only 1 visit. Only 1,059 (0.4%) received any weight loss
medication, and 407 (0.2%) had bariatric surgery. Of the
90,239 patients who received obesity-related counseling,
51,605 (57.2%), 24,658 (27.3%), and 13,976 (15.5%) had
Class 1, II, and III obesity, respectively, whereas 69,656
(77.2%) had a recorded diagnosis of obesity (Fig. 2).

Multivariable Analyses

In multivariable analyses (Table 3), the relative odds of being
diagnosed with obesity were 6.68 [95% confidence interval (CI):
6.44, 6.94] and 2.52 (95% CI: 2.47, 2.57), respectively, in
patients with Class III and Class II obesity compared with
Class I obesity. Among the other medical and psychiatric

diagnoses, sleep apnea (OR=1.59; 95% CI: 1.55, 1.64) was
most likely to be associated with an obesity diagnosis. The
relative odds of receiving a diagnosis of obesity were lower for
males (OR=0.71; 95% CI: 0.69, 0.74) compared with females,
and for patients 66–75 years old (OR=0.74; 95% CI: 0.72, 0.77)
and 76 or older (OR=0.52; 95% CI: 0.51, 0.54) compared with
patients age 55 or younger.

In multivariable analyses, clinician-diagnosed obesity was
the strongest predictor for receiving obesity-related education
(OR=4.0; 95% CI: 3.92, 4.08), followed by diagnoses of
diabetes (OR=2.23; 95% CI: 2.18, 2.27) and hyperlipidemia
(OR=1.50; 95% CI: 1.46,1.53; Table 3). Patients prescribed
8 or more types of medication and patients prescribed 5–7
types of medication had a 1.94 and 1.41 greater odds of
receiving obesity-related instruction, respectively, than were
those prescribed 4 or fewer. The odds of receiving obesity-
related education decreased with increasing age. Weak or null
effects were noted for all of the other variables.

DISCUSSION

Despite the burgeoning epidemic of obesity in the VHA and the
potential benefits of treating obesity, our findings indicate
suboptimal rates of obesity care among our cohort of obese
primary care patients. In FY2002 alone, 20% of primary care
patients did not have sufficient height or weight data to
calculate their BMI, and 72% of obese primary care patients
did not have obesity diagnoses recorded when warranted. The
rates we found in the VHA, however, are comparable or better
than those recently reported in the private sector.28,29 The
relatively higher rates of weight and height documentation
within the VHA may be due to its EMR. Nevertheless, our
findings suggest that a critical missing link occurs between the
automatic calculation of BMI that occurs within the VHA’s
EMR, if a height and weight are entered, and clinicians’ formal

Table 2. Baseline Body Mass Index and Obesity Care Practices
Received (N=264,667)

Mean (SD) baseline BMI, kg/m2 34.5 (4.4)
Baseline BMI class
Class I (BMI 30–34 kg/m2), N (%) 175,977 (66.5)
Class II (BMI 35–39 kg/m2), N (%) 61,399 (23.2)
Class III (BMI≥40 kg/m2), N (%) 27,291 (10.3)

Obesity diagnosis in FY2002, N (%) 73,285 (27.7)
Obesity diagnosis in FY2002–2006, N (%) 141,533 (53.5)
Weight monitored in FY2003–FY2006, N (%)a 215,691 (81.5)
Visits for outpatient education or instruction in nutrition,
exercise, or weight management in FY2002–FY2006
0, N (%) 174,428 (65.9)
1, N (%) 40,517 (15.3)
2–5, N (%) 37,172 (14.0)
6 or more, N (%) 12,550 (4.7)

Mean (SD) outpatient visits with education
or instruction in nutrition, exercise, or
weight management in FY2002–FY2006
(for those who had 1 or more visits)

4.2 (17.9)

Prescribed weight loss medication in
FY2002–FY2006, N(%)

1,059 (0.4)

Mean (SD) number of days weight loss
medication(s) prescribed

271.5 (313.9)

Underwent bariatric surgery in FY2002–2006, N (%) 407 (0.2)
Received any obesity treatment in
FY2002–FY2006, N (%)

90,546 (34.2)

BMI: body mass index; FY: fiscal year
aHad to have at least one weight recorded in the same year that the
patient received active care (at least 3 of 4 years in FY2003–FY2006)
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Figure 2. Proportion of obese patients with vs. without obesity
diagnosis who did vs. did not receive obesity education by body

mass index class (N=264,667). BMI: body mass index.
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recognition and diagnosis of an obesity disorder. We found that
an obesity diagnosis, and not BMI per se, was the strongest
predictor of receiving obesity-related education. These findings
suggest that a diagnosis of obesity may serve as a “marker” to
reflect level of provider concern and/or patient interest in
seeking obesity treatment, a finding consistent with previous
reports that brief physician counseling for obesity occurs more
frequently for obese patients who have an obesity diagnosis
recorded.11

Periodic documentation of heights and weights is recom-
mended for identifying obese patients and monitoring obesity’s
course or response to treatment.1–6 Failure to record obesity
diagnoses, heights, and weights could be caused by a number
of factors, including perceptions of importance, time con-
straints, and competing clinical demands.10,11,30 Their omis-
sion from the medical record has implications for health
services research and quality monitoring. Recent plans by
health care institutions such as the VHA and National
Committee for Quality Assurance to implement performance
measures to assess how consistently physicians calculate BMI
may improve documentation rates in the future.13,31,32 During
the time period covered by this study, few VHA facilities had
implemented clinical reminders that automatically prompt
clinicians to record a diagnosis of obesity after a BMI is
generated in the EMR, and there was no performance measure

requiring screening for obesity; however, beginning in 2006
the VHA issued policies and provided facilities with tools to
systematically identify obese patients and offer them treat-
ment through the MOVE! Weight Management Program for
Veterans.15

Our data indicate that only about 10–13% of obese veterans
received individual or group outpatient education in nutrition,
exercise, or weight management on an annual basis, and only
about one-third received any obesity-related education over
the 5-year study period. Obese patients who were older than
65 years, prescribed fewer types of medications, or lacking an
EMR diagnosis of obesity or diabetes were less likely to have
outpatient obesity-related education. We cannot determine
whether this was due to patient preference or other factors,
but our findings suggest that providers may need to be
especially vigilant in offering obesity-related education and
engaging such patients in treatment if they would benefit from
treatment.

We also found limited utilization of weight loss medications
and of bariatric surgery, which may be partially due to system
barriers. National policies in place during the study period
allowed VHA facilities to make anti-obesity medications avail-
able to eligible patients who met criteria for use through non-
formulary drug requests, but despite this, facilities have varied
widely in their use.31 The adverse effect profile of these

Table 3. Factors Associated with Receipt of Obesity Diagnosis and Obesity-Related Education (N=264,568)

Obesity diagnosis (OR 95% CI) Obesity education OR (95% CI)

Male (vs. female) 0.71 (0.69–0.74) 0.93 (0.89–0.96)
Age (vs. 55 years or younger)
56–65 years 0.98 (0.96–1.00) 0.87 (0.85–0.89)
66–75 years 0.74 (0.72–0.76) 0.62 (0.60–0.64)
76 years or older 0.52 (0.51–0.54) 0.50 (0.49–0.52)

Married (vs. not married) 0.96 (0.94–0.98) 0.86 (0.85–0.88)
Distance from most frequently used facility >30 miles (vs. ≤30 miles) 1.12 (1.10–1.14) 1.06 (1.04–1.08)
Priority status (vs. co-pays required for medical care and pharmacy)
50% or more disability and no co-pays required 1.00 (0.98–1.03) 1.26 (1.22–1.29)
Co-pays required for pharmacy only 1.14 (1.12–1.17) 1.15 (1.12–1.17)

Medication class count (vs. 0–4 classes)
5–7 medication classes 1.08 (1.06–1.10) 1.41 (1.38–1.45)
8 or more medication classes 1.27 (1.24–1.30) 1.94 (1.88–2.00)

Baseline BMI (vs. Class I)
Class II 2.52 (2.47–2.57) 0.98 (0.96–1.00)
Class III 6.68 (6.44–6.94) 1.02 (0.99–1.06)

Diagnosis of:
Obesity NA 4.00 (3.92–4.08)
Diabetes 1.33 (1.31–1.35) 2.23 (2.18–2.27)
Hypertension 1.30 (1.27–1.33) 1.03 (1.00–1.05)
Hyperlipidemia 1.37 (1.35–1.40) 1.47 (1.43–1.50)
Ischemic heart disease 0.88 (0.86–0.90) 1.04 (1.02–1.06)
Congestive heart failure 1.05 (1.02–1.08) 1.10 (1.07–1.13)
Cholelithiasis 1.24 (1.17–1.31) 1.18 (1.12–1.25)
Osteoarthritis 1.17 (1.15–1.19) 1.11 (1.10–1.15)
Low back pain 1.10 (1.08–1.12) 1.12 (1.10–1.15)
Gastroesophageal reflux disease 1.04 (1.02–1.05) 1.01 (0.99–1.03)
Obstructive sleep apnea 1.59 (1.55–1.64) 1.29 (1.26–1.32)
Cancer (non-skin) 1.36 (1.33–1.39) 1.02 (0.99–1.05)
Alcohol use disorder 1.08 (1.04–1.11) 1.06 (1.02–1.09)
Substance use disorder 0.78 (0.74–0.82) 1.44 (1.37–1.51)
Tobacco dependence 1.15 (1.13–1.18) 0.95 (0.93–0.97)
Depression 1.06 (1.04–1.09) 1.06 (1.04–1.09)
Post-traumatic stress disorder 0.99 (0.96–1.02) 1.13 (1.10–1.17)
Dementia 1.03 (0.99–1.07) 1.14 (1.09–1.18)
Serious mental illness 1.20 (1.16–1.24) 1.10 (1.06–1.14)

OR: odds ratio; BMI: body mass index; NA: not applicable
*Individual or group outpatient instruction or counseling for nutrition, exercise, or weight management
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medications, however, also makes them a poor choice for many
veterans, who tend to be older and sicker than the population
in which the medications were tested and approved. Compared
with national rates reported for the general population (24 per
100,000 adults) in 2002,8 the bariatric surgery rates we found
also appear lower (407 in FY2002–FY2006 and just 68 in
FY2002 alone for our cohort). With only 12 approved VHA
bariatric centers nationwide, however, access was limited.

Disease burden among these patients was great, especially
considering that the final cohort excluded more than 40,000
obese patients who died during the 5-year study period.
Patients were more likely to receive obesity-related instruction
as their number of prescribed medication classes increased,
suggesting that patients are less likely to receive counseling or
education when their burden of illness is low. Obesity-related
comorbidities were common and included those explicitly
recommended by guidelines to trigger considering obesity
treatment.1 A diagnosis of diabetes conferred the highest
probability of receiving obesity-related education. Although
psychiatric comorbidities were highly prevalent in our obesity
cohort, they did not appear to pose a barrier to obesity
education.

Controlling for other factors, obese males were less likely to
be diagnosed with obesity than were obese females. In
addition, older patients, especially those over 65, were consid-
erably less likely to receive a diagnosis of obesity or obesity-
related education. This may reflect uncertainty on the part of
clinicians in identifying and treating obesity in older adults in
whom the relationship between BMI and health risks is less
clear and weight management goals may differ from younger
adults. Because of the large number of patients with unknown
ethnicity, we were not able to include this important factor in
the multivariable analyses. Distance of home residence from
most frequently used VA facility did not significantly impact
access to obesity care.

Limitations

Limitations of this retrospective cohort study include its
reliance on administrative height and weight data, which likely
contain data entry errors.16 Although we may have misclassi-
fied some patients as obese/not obese, we believe that the
approach used to control for outliers and define the cohort was
conservative. Furthermore, it is clear that we identified more
obese patients using heights and weights than would have
been identified by relying on ICD-9-CM codes for obesity.
Because clinicians’ notes are not captured in the VHA’s
national administrative data, we were not able to identify any
instances of brief physician counseling that may have occurred
during routine visits. Other studies, however, using chart
reviews suggest that obesity counseling by physicians is
provided to only a minority of patients.11 Furthermore, al-
though brief physician counseling may increase motivation to
lose weight and result in greater weight loss in some patients,
systematic reviews indicate that most obese patients require
moderate-intensity counseling (defined as more than 1 visit
per month for the first 3 months) to successfully lose weight
and maintain weight loss.6 When we looked for this level of
intensity in our cohort, we found only 1.6% received it, a
negligible proportion. We were also unable to determine from
our administrative data if additional patients may have been
referred for obesity counseling, but failed to attend, or to

ascertain patients’ level of motivation, which clearly plays an
important role in determining whether patients receive treat-
ment for obesity.

Although not representative of the entire VHA, our cohort
was identified from a population of 1.5 million primary care
patients served by six geographically diverse care networks,
representing about 20% of the VHA’s 5.4 million patients.
Large health care systems such as the VHA may be more likely
to have dietitians, exercise counselors, or behavior specialists,
and subspecialty clinicians to provide a comprehensive range
of treatment options for obesity, but smaller clinics and
independent providers can refer patients to specialists and
community-based programs, or utilize an increasing array of
Internet- and web-based options. In any case, the current
study provides valuable information about the different types
and amount of obesity care provided in routine clinical practice
to a population of mostly male obese primary care patients,
finding that the receipt of such care varied by patients’
sociodemographic and clinical factors. Future analyses will
examine the influence of system-level factors on receipt of
obesity care, including facility-level variability in the imple-
mentation of MOVE!, the VHA’s nationwide program for
managing obesity.15
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