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Background: Obesity is at epidemic proportions. This study examined the extent to which obesity is
being diagnosed at a community health center residency-training site. Results were examined by pro-
vider type. Characteristics of patients with obesity diagnosed by primary care providers were compared
with characteristics of patients determined to be obese by body mass index (BMI) calculation exclu-
sively.

Methods: A cross-sectional design was used. Medical records of 465 adult patients were audited.
Data collected included diagnosis of obesity, height and weight, demographics, and comorbidity.

Results: Of the 465 patients’ charts audited, 83 contained a provider diagnosis of obesity, and 74
additional patients were determined to be obese by BMI calculation exclusively. Significant underdiag-
nosis occurred among all provider types (P � .036). Patients with a diagnosis of obesity had signifi-
cantly higher BMI scores (38.4 vs 34.4, P � .002). Obesity was more likely to be diagnosed in female
than in male patients (P � .001). Differences related to age, insurance coverage, and comorbidity were
not significant.

Conclusions: Obesity was found to be an underdiagnosed condition among all provider types. As
evidenced by significantly higher BMI scores for provider-diagnosed obesity, the data suggest that the
obesity diagnosis is made by appearance. The importance of teaching and modeling the use of BMI to
diagnose obesity is underscored. (J Am Board Fam Pract 2003;16:14–21.)

Recent data have indicated that obesity is at epi-
demic proportions in this country and in other
countries around the world.1,2 In the United States,
the prevalence of obesity (body mass index [BMI] �
30) has increased more than 50% during the last 20
years, from 14.5% to 22.5% of the adult popula-
tion.3,4 Currently, approximately 50% of the
United States population is overweight or obese,
with low-income persons, particularly women and
people of color, having the highest prevalence rates.5

Obesity has been implicated in a variety of long-
term, chronic health problems, including diabetes,6

hypertension, coronary artery disease, stroke,7 hy-
perlipidemia, and osteoarthritis.4 Among women,

this list expands to include depression.8 Impaired
quality of life and disability,9 as well as increased
mortality,10–12 have also been associated with obe-
sity. Recognition of obesity as a chronic disease
requiring long-term management has begun to ex-
pand the focus on this condition to include preven-
tion and management, as well as treatment.

The BMI has been recognized worldwide as an
effective measure for overweight and obesity by
such organizations as the World Health Organiza-
tion, the National Institutes of Health, and the
Centers for Disease Control and Prevention. Cal-
culation of BMI, which is based on a patient’s
height and weight, provides an objective measure
that is reliable, inexpensive, and quick.13 Persons
are considered to be obese if their BMI is 30 or
greater and to be overweight if their BMI is 25 to
29.9.5 Because most overweight and obese persons
might be seen initially in a primary care setting, this
location provides an opportunity for recognition
and management of this chronic disease. Given that
physicians’ advice about health risk interventions
has been shown to have positive effects on patient risk
status,14 it is important that primary care providers
not overlook this rapidly increasing health problem.
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Providers might be reluctant to diagnose obesity
because of several perceived barriers, including
societal stigma, time constraints in the ambula-
tory care setting, and efficacy of available treat-
ments.15,16 In a study of family practice residents’
recognition and management of obesity,17 how-
ever, the lack of a diagnosis in a patient’s chart had
a negative impact on the counseling patients re-
ceived. Recent reports in the literature have urged
providers to recognize, diagnose, and treat obe-
sity13,18,19 as a way of decreasing morbidity and
mortality20 and reducing attendant psychological,
medical, and social costs.21

This study examined the extent to which obesity
is being diagnosed at a federally funded community
health center that serves as a family practice resi-
dency site. Results were examined by family prac-
tice provider type (eg, physician, nurse practitioner,
or resident) to determine who was most likely to
diagnose obesity and how the diagnosis was being
made (ie, through provider calculation of BMI or
observation). The characteristics of patients whose
primary care provider diagnosed obesity were com-
pared with characteristics of patients determined by
project staff to be obese according to BMI calcula-
tions using patients’ recorded heights and weights.
The importance of providers using a BMI calcula-
tion in the delivery of optimal primary health care
is underscored.

Methods
Using a cross-sectional design, the medical records
of 465 adult patients who were scheduled to receive
care at the center during 1 week in February 1999
were audited. Chart data were examined for a
6-month period preceding the week of the visit
(ie, August 1998 to February 1999). Data collected
included diagnosis of obesity (recorded by the pro-
vider in the progress notes or on the chronic prob-
lem list), heights and weights when available,*
number of primary care visits in the previous 6
months, demographic characteristics, and the exis-
tence of comorbidity (specifically hypertension,
diabetes, and depression).

Four registered nurses trained as medical record
reviewers audited the patient charts using an exten-

sive abstraction tool designed for a broader study
on outcomes of interdisciplinary, collaborative
team practice. Interrater reliability analyses con-
ducted for ordinal and continuous variables pro-
duced intraclass correlations ranging from 0.86 to
0.99. Kappa statistics for categorical items ranged
between 0.88 and 0.94. Quarterly meetings were
conducted with the nurse abstractors to review data
collection techniques.

Data analyses were conducted using the Statis-
tical Package for the Social Sciences.22 Frequency
distributions were used to describe the patient co-
hort; bivariate statistical tests to compare groups
included the chi-square and t tests, depending on
the categorical or continuous nature of the vari-
ables. To test for interrater reliability and reliability
of provider diagnosis of obesity, the kappa statistic
was used for categorical variables and interclass
correlation for ordinal and continuous data.

Results
Table 1 displays selected sociodemographic char-
acteristics of the sample population compared with
the health center patient population overall, where
applicable. Seventy-one percent (n � 329) of the
study subjects were female, with a mean age of 41.6
years (SD � 15 years) and a range of 18 to 87 years
(median 41 years). Most study patients (56%) were
insured by Medicaid. The most prevalent chronic

*Patients’ heights were noted regardless of when they
were obtained; patients’ weights were noted only if recorded
within the previous 6 months.

Table 1. Demographic Characteristics of Study Sample
(n � 465) and Community Health Center (CHC)
Patient Population Overall.

Characteristic

Study
Sample
No. (%)

Percent of CHC
Patient Population

Overall*

Sex
Male 136 (29) 42
Female 329 (71) 58

Insurance
Medicaid 259 (56) 45
Private 45 (10) 10

Race
American Indian 4 (1) 0
Asian 28 (6) 7
African American 45 (10) 12
White 159 (34) 32

Ethnicity
Hispanic 188 (41) 42

*Data obtained from Federal Government Uniform Data Sys-
tem Report for the reporting period January 1998 to December
1998.
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health problems documented in the medical
records for this relatively young sample were de-
pression (29%), hypertension (25%), asthma
(17%), and diabetes (14%). In addition, 18% of
patients had obesity diagnosed by their primary
care provider.

The diagnosis of obesity was examined by look-
ing at recorded heights and weights to determine
the extent to which obesity might have been omit-

ted from the chronic problem list in the medical
record. Of the 465 adult charts in the sample, 292
charts (63%) had the patient’s current height and
weight, thus permitting research staff to calculate
those patients’ BMI (Figure 1). Providers diag-
nosed obesity in 83 of the 465 patients (18%); only
47 (57%) of these 83 patients had height and
weight recorded in their medical records, which
allowed for confirmation of the diagnosis. All 47
patients whose providers diagnosed obesity and
who also had heights and weights in their medical
records were obese according to BMI calculations,
with one exception; this patient’s BMI was 29.2. An
additional 74 (25% of 292) patients were deter-
mined to be obese using BMI calculations, but they
had no documented diagnosis of obesity in their
medical record. Provider inclusion of a diagnosis of
obesity in medical records when a BMI calculation
indicated a patient was obese was poor (� � 0.405).

The extent to which obesity was diagnosed by
provider type (eg, physician, nurse practitioner, or
resident) was examined. Significant underdiagnosis
occurred among all providers when compared with
patients determined to be obese by BMI calculation
(�2 � 6.62, df � 2, P � .036). Physicians recorded
a diagnosis for 46% of their patients whose obesity
was determined by BMI, nurse practitioners re-
corded a diagnosis for 33%, and residents recorded
a diagnosis for 17% (Table 2).

Mean BMI scores were compared between pa-
tients with provider-diagnosed obesity and patients
determined to be obese by BMI calculation alone.
The 47 patients with provider-diagnosed obesity
who had their height and weight recorded in their
chart had a mean BMI of 38.5 (SD � 8.2). The 74
patients determined to be obese by BMI calculation
alone (who did not have a provider-recorded diag-
nosis) had a mean BMI of 34.4 (SD � 4.2). Thus,

Figure 1. Study sample patients with obesity
diagnosed by body mass index (BMI) and by patient’s
provider (n � 157).

Table 2. Underdiagnosis of Obesity by Provider Type Among Patients Determined to be Obese by Body Mass Index
(BMI) Calculations.

Diagnosis of Obesity
Physician
No. (%)

Nurse
Practitioner

No. (%)
Resident
No. (%)

Total(s)
No. (%)

Provider diagnosis 32 (46) 7 (33) 4 (17) 43 (37)
Omission of diagnosis by provider 38 (54) 14 (67) 20 (83) 72 (63)
Total 70 (61) 21 (18) 24 (21) 115*

*Excluded 6 patients who had received primary care from a physician’s assistant.
�2 � 6.62, 2 df, P � .036.
Linear-by-linear association � 6.53, 1 df, P � .011.
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patients whose obesity was diagnosed by their pro-
vider were significantly more obese than patients
whose obesity was determined by BMI and for
whom the provider did not diagnose obesity
(t � 3.19, df � 62, P � .002).

The characteristics of patients with provider-
diagnosed obesity were compared with those of
patients calculated to be obese exclusively by BMI
(Table 3). Among these subgroups, women were
more likely than men to have obesity diagnosed by
their providers. Men, however, were more likely to
be obese according to BMI calculations (�2 �
11.98, df � 1, P �. 001). There were no statistically
significant differences in age or insurance coverage
between the two groups, nor did they differ signif-
icantly with regard to specific comorbid conditions
(ie, hypertension, diabetes, and depression).

The number of primary care visits these patients
scheduled during the 6-month study period was
also examined. Patients with a provider diagnosis of
obesity were scheduled to be seen more frequently
than were patients with obesity diagnosed by BMI
only. Patients with provider-diagnosed obesity had
a mean of 3.6 scheduled visits (SD � 2.8) during
the 6-month period, whereas patients with BMI-
only diagnosed obesity had a mean of 2.8 scheduled
visits (SD � 1.5) during the same time (t � 2.28,
df � 131, P �. 024).

Additional analyses were conducted to deter-
mine the number of patients who were overweight
according to BMI calculations. Eighty-three pa-
tients were calculated to be overweight (BMI be-
tween 25 and 29.9). These patients had a mean
BMI of 26.8 (SD � 1.4).

The patient characteristics associated with obe-
sity (by provider diagnosis or by BMI calculation)
and patients who were overweight according to
BMI calculation were explored (Table 4). There
were no statistically significant differences in sex or
insurance coverage between these two groups of
patients. There was, however, a nonsignificant ten-
dency for obese patients to be older than their
overweight counterparts. The mean age of patients
who were obese was 44.2 years (SD � 13.3 years);
the mean age of patients who were overweight was
40.9 years (SD � 13.2 years) (t � 1.87, df � 238,
P � .063). When age was grouped categorically,
patients 50 to 64 years of age (compared with all
other ages) had a tendency to be obese rather than
overweight (�2 � 3.75, df � 1, P � .053).

Patients who were obese were more likely to
have hypertension or diabetes than patients who
were overweight (�2 � 4.63, df � 1, P � .031, and
�2 � 11.62, df � 1, P � .001, respectively). There
was no statistically significant difference between
the two groups in the comorbid condition of de-
pression.

Discussion
In a seminal article on the actual causes of mortal-
ity,23 researchers concluded nearly a decade ago
that obesity was the second leading cause of death
in the United States. Since that time, the preva-
lence of overweight and obesity has increased at
epidemic proportions.2,5 Despite the rapidly in-
creasing numbers of persons who are obese, how-
ever, results of this study indicate that providers in

Table 3. Comparison of Patients with Obesity
Diagnosed by Primary Care Provider (PCP) and
Patients Calculated to be Obese by Body Mass Index
(BMI) Exclusively.

Patient
Characteristics

PCP Diagnosis
of Obesity
(n � 83)
No. (%)

Obese by BMI
Calculation
Exclusively

(n � 74) No. (%)

Sex*
Male 14 (17) 31 (42)
Female 69 (83) 43 (58)

Age, years
18–25 8 (10) 10 (14)
26–40 27 (32) 19 (26)
41–49 14 (17) 17 (23)
50–64 31 (37) 24 (37)
65� 3 (4) 4 (5)

Insurance
Medicaid 50 (60) 41 (55)
Free care 5 (6) 8 (11)
Private 6 (7) 8 (11)
Medicare 16 (19) 8 (11)
Self-paying 6 (7) 8 (11)

Race†
American Indian 1 (1) 1 (1)
Asian 0 2 (3)
African American 10 (12) 9 (12)
White 38 (46) 20 (27)
Multiracial, other 6 (7) 7 (10)
Unknown 28 (34) 35 (47)

Ethnicity†
Hispanic 28 (34) 33 (45)
Non-Hispanic 9 (11) 15 (20)
Unknown 46 (55) 26 (35)

Chronic conditions
Hypertension 29 (35) 24 (32)
Diabetes mellitus 20 (24) 11 (15)
Depression 28 (34) 23 (31)

*�2 � 11.98, 1 df, P � .001
†Did not test for significance because of missing data.
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this primary care setting are not including, when
appropriate, a diagnosis of obesity in their patients’
medical records. All providers, ie, physicians, nurse
practitioners, and residents, significantly under-
diagnosed obesity, with residents the least likely to
recognize obesity in a patient. Underdiagnosis of
obesity is not a new problem.17 Nevertheless, the
findings reported in this study are timely, because
concerns about obesity are receiving increasing
amounts of attention from the medical communi-
ties15,16,24 as well as the public health communi-
ties.5,25

The reasons given for providers not diagnosing
obesity and counseling their obese patients or treat-
ing obesity often include provider concerns related
to societal stigma and effectiveness of treatment.17

The social stigma is real, but so are the threats to
health status that obesity poses. Providers, recog-
nizing this negative view of obesity, need to be
empathic in their discussions regarding weight
management.

Calculating a BMI can be a first step toward
using a nonjudgmental, dispassionate clinical indi-
cator to introduce the importance of weight man-
agement to a patient. Despite what appears to be
conventional wisdom among providers about the
intractability of weight management, provider at-
tention to the problem of obesity has been shown
to have a positive effect on patients’ weight loss.26

In a study conducted at a large family medicine
training program and practice, investigators con-
cluded that having a diagnosis of obesity recorded
in the medical record problem list increased the
likelihood that clinical management actions would
be taken.17

Providers’ views of the questionable usefulness
of including weight management discussions in the
clinical encounter parallel their view decades earlier
of the usefulness of addressing tobacco cessa-
tion.27–29 Before the development of an effective
treatment of tobacco addiction (nicotine replace-
ment therapy), the literature was divided on the
usefulness of incorporating this element into the
primary care visit. Asking patients about smoking
habits and counseling them to reduce or quit was
not the accepted practice. It appears that we might
be at a similar stage of development regarding obe-
sity and whether to address it during a visit. Similar
to tobacco use issues, time constraints in the pri-
mary care setting, the lack of availability of an
effective treatment, and the societal stigma associ-
ated with obesity appeared to contribute to provid-
ers overlooking this major health concern. These
barriers must be overcome to slow and ultimately
turn back the epidemic.

The National Institutes of Health clinical guide-
lines on obesity13 recommend that health care pro-
fessionals discuss weight control with their obese
patients; additionally, a recent professional panel
recommended that treatment for obesity assume a
two-step process of assessment and management.15

Management can include prevention of further
weight gain16 or modest weight loss (5% to 15%),
which has been shown to improve health outcomes,
including hypertension, hypercholesterolemia, and
diabetes.20 According to the results of this study,

Table 4. Comparison of Patients with Obesity
Determined by Primary Care Provider (PCP) or Body
Mass Index (BMI) Calculation (n � 157) and Patients
Overweight Determined by BMI Calculation (n � 83).

Characteristics

Obesity
Determined

by PCP or BMI
No. (%)

Overweight
Determined

by BMI
No. (%)

Sex
Male 45 (29) 32 (39)
Female 112 (71) 51 (61)

Age, years
18–25 18 (12) 13 (16)
26–40 46 (31) 29 (35)
41–49 31 (21) 19 (23)
50–64* 55 (37) 19 (23)
65� 7 (4) 3 (3)

Insurance
Medicaid 91 (58) 44 (53)
Free care 13 (8) 11 (13)
Private 14 (9) 9 (11)
Medicare 24 (15) 6 (7)
Self-paying 14 (9) 11 (13)

Race†
American Indian 2 (1) 2 (2)
Asian 2 (1) 8 (10)
African American 19 (12) 9 (11)
White 58 (37) 25 (30)
Multiracial, other 13 (8) 8 (10)
Unknown 63 (40) 31 (37)

Ethnicity†
Hispanic 61 (39) 34 (41)
Non Hispanic 24 (15) 17 (20)
Unknown 72 (46) 32 (39)

Chronic conditions
Hypertension‡ 53 (34) 17 (21)
Diabetes mellitus§ 31 (20) 3 (4)
Depression 51 (33) 34 (41)

*�2 � 3.75, 1 df, P � .053.
†�2 � 4.63, 1 df, P � .031.
‡�2 � 11.62, 1 df, P � .001.
§Did not test for significance because of missing data.
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the initial step of assessment does not appear to be
occurring with sufficient frequency.

The concern about the prevalence of overweight
and obesity is reflected in its having been selected
as one of the top 10 leading health indicators in
Healthy People 2010. Additionally, medical student
activists have chosen obesity as one of two themes
for the year.30 In a recent American Medical Stu-
dent Association Community and Public Health
Action Committee31 list-serve discussion (24 Au-
gust 2001), medical students pointed out that they,
along with their student and resident colleagues,
need to learn how to talk to patients about issues
related to maintaining a proper weight. They asked
that residency training “address physicians’ nega-
tive attitudes toward treatment as well as their poor
knowledge”31 of this condition.

Through this list-serve discussion, one family
physician who was on the faculty of a teaching
program in the Midwest advised residents “to cal-
culate patients’ BMI; to include BMI in the vital
signs of their oral presentations and written histo-
ries and physicals; to discuss obesity as a contrib-
uting factor to other conditions in their oral pre-
sentations and write-ups; and to counter physicians’
frustration and feelings of hopelessness with data
on treatments that result in modest, sustained
weight loss.”31 Residents are far more likely to
follow through on this recommendation if their
faculty mentors are modeling this type of compre-
hensive approach. According to the results of our
study, this type of modeling does not appear to
occur with sufficient frequency.

Patients in the current study who had obesity
diagnosed by their primary care provider had sig-
nificantly higher mean BMI scores, suggesting that
the diagnosis of obesity was made by appearance, a
clinical measure that is less sensitive than BMI.
Calculation of BMI scores to assist in the diagnosis
of obesity was not evident in patient medical
records. Indeed, only 1 of the 465 charts reviewed
included a specific BMI. Study investigators noted
that 173 (37%) of the 465 patient medical records
did not have both height and weight recorded.
Consequently, a BMI calculation could not be
made for these patients. It is crucial to underscore
the importance of obtaining these standard baseline
measures in the primary care setting. Current clin-
ical guidelines13 recommend calculating a BMI ev-
ery other year, which can be done only if accurate
heights and weights are obtained.

Patients included in this study appear to reflect
characteristics of the health center population over-
all. Although the proportion of female patients cap-
tured by this chart audit is higher than the total
proportion of the female population of the health
center, this discrepancy can be attributed to the
study method of selecting patients through visits;
female patients tend to make more visits to health
care providers than do their male counterparts.32

Why the providers were more likely to diagnose
obesity in female than male patients is not clear.
Perhaps it could be attributed to sex bias and the
stigma of obesity, more frequent visits by female
patients, self-description by female patients dissat-
isfied with their bodies, or other factors. Further
research to determine the influence of sex of the
patient on the diagnosis of obesity is needed.

The existence of comorbidity, specifically hy-
pertension, diabetes, and depression, did not ap-
pear to influence the diagnosis of obesity. Patients
with provider-diagnosed obesity and those with ex-
clusively BMI-calculated obesity had similar rates
of these comorbid conditions, indicating that
chronic illnesses linked to obesity did not increase
the likelihood of a diagnosis of obesity in the med-
ical record. There was no measure of severity for
these comorbid conditions, however. Future re-
search that includes a variety of clinical measures to
permit case-mix adjustment would allow research-
ers to include severity of these comorbid conditions
in their analyses.

Patients with provider-diagnosed obesity were
scheduled to be seen more frequently by their pro-
vider during the 6-month study than patients de-
termined to be obese by BMI calculation. Patients
with provider-diagnosed obesity, however, did not
experience significantly higher comorbidity. It is
unclear whether severity of comorbidity or comor-
bid factors not included in this study, such as ar-
thritis and chronic pain, are influencing the ten-
dency for patients with provider-diagnosed obesity
to be scheduled for more frequent visits. Further-
more, the direction of the association is unclear;
that is, whether the obesity diagnosis was the cat-
alyst for more frequent visits or whether more
frequent visits result in the provider taking the time
to include obesity on the problem list. Neverthe-
less, this finding is consistent with a recent assess-
ment of physicians’ likelihood of counseling pa-
tients about exercise; researchers concluded that
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patients with more frequent physician visits were
more likely to be counseled.33

Patients determined to be overweight by BMI
calculation were less likely to have hypertension or
diabetes than were patients determined to be obese
either by their provider or through BMI calculation
alone. These findings are supported in the litera-
ture. Obesity, not overweight, is linked to these
comorbid conditions.6,7 These findings suggest the
importance of calculating BMI and determining
not only which patients are obese, but also which
patients are overweight. Early recognition of a pa-
tient’s risk of becoming obese might provide op-
portunities for primary prevention, thus preventing
several possible comorbidities.

This study had several limitations. The reliance
on medical records for data contributes to the pos-
sibility of information bias being introduced by the
chart abstraction process. Additionally, because 173
(37%) of the 465 adult charts audited lacked the
patient’s current height and weight, our ability to
compute BMIs on the total sample and to study
more extensively the possible relations between this
outcome and sociodemographic and clinical data
was limited.

A study conducted at only one site potentially
limits the ability to generalize findings to other
settings. This type of assessment needs to be per-
formed at additional sites before conclusions can be
offered about providers’ propensity in general to
underdiagnose obesity. Nevertheless, the conclu-
sions drawn are consistent with the literature about
providers’ likelihood of engaging in behavioral
counseling. Additionally, although the number of
charts reviewed was sufficient to determine the
significance of the findings, empirically fewer pa-
tients than desirable were seen by residents to
gauge their approach to the diagnosis of this con-
dition.

Conclusions
In this cohort of patients, obesity was found to be
an underdiagnosed condition. All provider types,
(physicians, nurse practitioners, and residents, par-
ticularly) underdiagnosed obesity. The existence of
comorbidity, especially hypertension, diabetes, and
depression, was not associated with a diagnosis of
obesity in this sample. As evidenced by significantly
higher BMI scores in provider-diagnosed obesity,
the data suggest that the obesity diagnosis is made

by appearance, a less sensitive measure than BMI.
Using BMI calculation should aid in the diagnosis
of obesity and overweight. Calculating and record-
ing BMI in medical records during the patient visit
can provide opportunities for dialogue, education,
and goal setting, thus potentially improving prac-
tice and outcomes. Recognition of obesity must
occur before a treatment plan can be developed.
Barriers to diagnosing obesity have been described.
It is time to explore how these impediments can be
overcome. The influence of the severity of comor-
bid disease on the diagnosis of obesity, as well as
comorbidities not included in this study, also war-
rants further examination.

Obesity is a complex chronic health problem
that affects a person’s physical, psychological, and
social well-being. Attention needs to be focused on
this potentially reversible health problem. Primary
care providers are in the position to recognize the
importance of making this diagnosis and include
obesity on chronic problem lists as a prompt to
discuss dietary and weight-related issues during
scheduled visits. Residency faculty are also the role
models from whom future physicians and providers
are learning the practice high-quality care. By
teaching BMI calculation and the importance of
diagnosing obesity, primary care providers will in-
crease the future recognition of obesity in the pri-
mary care setting and emphasize to residents and
medical students the importance of addressing this
major public health issue.

The authors wish to acknowledge the contributions of the med-
ical record abstractors Lael Eaton, RN, Christine Cuneo-
Lareau, RN, Maria Laverty, RN, and Joan Thorne, RN; and of
Annette Hanson, MD, MBA, Director, Office of Clinical Af-
fairs, Division of Medical Assistance.
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