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Obesity has become an epidemic1 and is now the sec-
ond leading cause of preventable disease in the United 
States. Obesity strongly correlates to diabetes mellitus 
type 2, coronary artery disease, sleep apnea, dyslipid-
emia, and arthritis.2 The prevalence of obese adults in 
the United States from 1999–2002 was about 31%.3 The 
Healthy People 2010 goal is to reduce the amount of 
obese adults to 15%.4 Despite this goal, clinicians have 
low rates of screening for overweight and obesity.5,6 

Screening for and treatment of obesity and over-
weight are important because weight reduction through 
diet modification improves both glycemic control in 
diabetes and blood pressure in hypertension. Improv-
ing diet and increasing exercise in otherwise healthy 
patients may prevent obesity-related disease.7-9 

The body mass index (BMI) offers a fast and objec-
tive way to screen for overweight and obesity. The 

BMI is calculated by taking the patient’s weight in ki-
lograms and dividing it by the patient’s height in meters 
squared.10 The currently used definition of obesity is a 
BMI ≥ 30. In contrast, overweight is defined as a BMI 
> than 25 and < than 30. BMI calculation has been 
shown to improve clinician awareness about patient 
weight but has been inconsistently used.11

An electronic medical record (EMR) could be a 
powerful tool to help clinicians improve their docu-
mentation of BMI and thus, obesity and overweight. 
Indeed, many commercial EMRs have BMI calcula-
tors embedded in the software. Studies have shown 
that EMR reminders improve patient obtainment of 
preventive services such as breast cancer screening, 
colorectal cancer screening, immunizations, and cho-
lesterol screening.12,13 Other studies have demonstrated 
that EMR reminders improve physician compliance 
with clinical guidelines.14,15 In fact, reminders have been 
shown to be one of the more effective ways to improve 
clinical services.16

However, no study to our knowledge has evaluated 
whether automatic BMI calculations improve care of 
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obesity and overweight. The study’s objective, there-
fore, was to evaluate if implementing an automatic cal-
culation of BMI in an EMR vital signs section improves 
clinicians’ documentation and treatment of overweight 
and obese patients.

Methods
Setting

The study took place at two family medicine clinics 
in the Bushwick neighborhood of Brooklyn, NY. This 
study was approved by the Wyckoff Heights Medical 
Center Grants and Research Committee and Institu-
tional Review Board committee.

The residents of Bushwick are predominantly His-
panic (53%) and African American (37%). Bushwick 
has one of the highest prevalence rates of overweight 
and obesity in all of New York City. For the year 2002, 
the percentage of Bushwick residents with a BMI ≥ 25 
was 64%. Thirty-five percent were overweight (BMI 
25–29.9), and 29% were obese (BMI ≥ 30).17 The patient 
demographics of the health centers are predominantly 
African American and Hispanic, reflecting the com-
munity at large. Combined, the two family medicine 
centers have approximately 10,000 patient visits each 
year. 

At the time of the study, there were 10 attending 
physicians, 18 family medicine residents, and approxi-
mately 120 medical students who saw patients in the 
health centers. Generally, the patients were examined 
by a resident and student and then reassessed by the 
attending physician. Often, more than one provider 
saw patients. During the 2 years of the study, however, 
there was no change in attending physician status. Six 
new resident physicians started in the program, and 
four residents graduated from the residency. Medical 
students rotated on a monthly basis.

EMR Implementation
In November 2003, an EMR was introduced in the 

two health centers. A feature of this particular EMR 
was an automatic calculation of BMI. Usually, the 
nurse would input the patient’s weight and height, but 
occasionally the resident or medical student would 
perform these tasks.  Height would be performed at the 
initial visit but rarely performed at follow-up. Weight 
was generally performed at each visit. The BMI was 
automatically calculated when height and weight were 
entered and displayed in the vital signs section of the 
chart. The feature was not emphasized to providers, and 
there was no formal training about the BMI feature.

Selection of Medical Records
We compared randomly selected paper charts of new 

patients, 18 and older, seen prior to the implementa-
tion of the EMR (between November 2002 to October 
2003) to randomly selected electronic charts of new 
patients 18 and older (seen November 2003 to October 

2004) during which time the EMR was used. A total 
of 360 patient records were selected, 180 from prior 
to the EMR and 180 after the EMR was implemented. 
Charts were excluded for three reasons: (1) records of 
women presenting as pregnant or up to 6 weeks post-
partum because the BMI definition of overweight and 
obesity is explained by pregnancy, (2) records in which 
there was no clinician documentation (ie, records that 
were created but the patient was a “no show” or had a 
nurse visit only), and (3) duplicate charts (ie, the same 
patient’s record was not used more than once).

A total of 14 charts were excluded for the aforemen-
tioned reasons (11 before EMR and three after EMR), 
leaving 169 charts prior to EMR and 177 charts after 
EMR.

Of these 169 charts, 44 were missing either a height 
or weight, so a BMI could not be calculated and thus 
were excluded, leaving 302 patient charts for analysis 
(153 charts before EMR and 149 charts after EMR).

Data Collection
The following variables were abstracted from the 

paper and electronic chart using a standardized abstrac-
tion form: gender, documented ethnicity, documented 
primary language, insurance type, immigrant status, 
marital status, and patient age, height, weight, and BMI 
(calculated BMI if not calculated on the chart). Also 
abstracted were the presence of selected medical condi-
tions: diabetes mellitus, hypertension, coronary artery 
disease, hyperlipidemia, and arthritis. Study design 
dictated that only charts belonging to new patients in 
each study year could be abstracted. Therefore, there 
could not be overlap of patients between years. This 
study was performed retrospectively and, therefore, 
neither clinician nor office staff were aware that a study 
would take place.

Data Analysis
The primary outcome measure was obesity and 

overweight documentation in the Assessment or Plan 
sections or Problem List section of the record any time 
during the specified dates. 

The secondary outcome measure was obesity and 
overweight treatment in Assessment or Plan section or 
Problem List section of patients’ chart any time dur-
ing the specified dates. Treatment, for the purpose of 
this study, was defined as documented counseling of 
weight loss, nutrition and/or exercise, or referral to a 
nutritionist. A patient could be treated independently 
of documentation. For example, a patient who was 
referred to a nutritionist for a comorbid illness with-
out documentation of overweight of obesity would be 
classified as treated.

A power calculation was conducted (with an alpha 
of 0.05 and beta of 0.20) to determine the adequacy 
of our sample size. The calculation revealed that 300 
charts were needed to detect a 15% change in both 
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documentation and treatment between the before and 
after samples of medical records; as noted above, our 
analysis included 302 records.

SPSS software versions 13 and 14 were used for most 
statistical calculations. Both SPSS (SPSS for Windows, 
Rel. 14.0.0, 2005, Chicago, SPSS Inc) and SAS software 
(SAS Institute Inc, 2004, SAS/STAT 9.1, User’s Guide, 
Cary, NC, SAS Institute Inc) were used for log-linear 
modeling.   

Univariate analyses were initially conducted and 
distributions of means, continuous variable, and cat-
egorical variables were determined. This analysis was 
followed by bivariate analysis. Log-linear regression 
models were used to adjust for age, ethnicity, insur-
ance status, diabetes, hypertension, and hyperlipid-
emia. Other variables, such as language, immigrant 
status, and marital status, did not significantly affect 
the prevalence ratio (PR) and were therefore left out of 
final multivariate models.

Results
Demographics

As shown in Table 1, a larger proportion of the 
records sampled from prior to the implementation of 
the EMR were of African American (30% versus 17% 
after implementation) and Hispanic (46% versus 38%) 
patients. Ethnicity was not documented in 44% of the 
charts reviewed after the EMR was implemented, and 
marital status was not documented in 13% of charts 
prior to implementation of the EMR. Gender, country 
of birth, and insurance status were similar before and 
after EMR implementation.

The mean documented age of patients before the 
EMR implementation was somewhat younger (mean 
age 36) than the age of patients whose records were 
sampled after EMR implementation (mean age 41). On 
average, height, weight, and BMI were similar between 
the two groups. 

As shown in Table 2, obese patients were 2.3 times 
more likely to have the diagnosis of obesity documented 
in the medical record after the introduction of the EMR. 
This difference persisted even after adjustment for age, 
gender, ethnicity, language, diabetes, hyperlipidemia, 
and hypertension. Patients who were overweight (BMI 
25–29.9) were also 2.3 times more likely to have their 
overweight state documented in the EMR, but the 
confidence interval of this estimate was wide and 
overlapped zero.

Obese patients were 63% more likely to be treated 
(ie, advised to exercise or lose weight or referred to a 
nutritionist) after implementation of the EMR (Table 
3). The estimate persisted in multivariate models. For 
overweight patients, there was no difference in the treat-
ment rate before and after implementing the EMR.

Fewer patients sampled were overweight (BMI 
25–29.9) and obese (BMI ≥ 30) after implementation 
of the EMR (36% versus 31% and 38% versus 33%, 

Table 1

Demographic Characteristics of Study Patients 
Before and After the Implementation 

of the EMR (n=302)

Before EMR 
(n=153)

After EMR
 (n=149)

Ethnicity, n (%)

African American 46 (30) 25 (17)

Hispanic 71 (46) 57 (38)

Non-Hispanic white 3 (1.9) 2 (1.3)

Other 6 (3.9) 0 (0)

Not documented 27 (18) 65 (44)

Female, n (%)
102 (66) 96 (64)

Insurance status, n (%)

Private 50 (33) 48 (32)

Medicare/Medicaid 99 (65) 97 (65)

No insurance 1 (0.7) 4 (2.6)

Not documented 3 (2.0) 0 (0)

Place of birth, n (%)

  United States 62 (41) 69 (46)

  Outside United States 55 (36) 49 (33)

  Not documented 36 (24) 31 (21)

Language, n (%)

English 100 (65) 103 (69)

Spanish 51 (33) 38 (26)

Other 2 (1.3) 0 (0)

Not documented 0 (0) 8 (5.3)

Marital status, n (%)

Single 83 (54) 107 (72)

Married 30 (20) 22 (15)

Divorced/separated 20 (13) 17 (11)

Not documented 20 (13) 3 (2.0)

Age (years): mean (± SD), 
median 41 (±16.1), 40 36 (±12.7), 36

Height (inches): mean 
(±SD), median 64.9 (± 4.4), 65 65 (±4.2), 65

Weight (lbs): mean (± SD),
median 175.6 (±45.9), 166 171 (±43), 166

Body mass index: mean 
(± SD), median 29.2 (±6.6), 28.3 28.5 (±7.2), 27.7

EMR—electronic medical record
SD—standard deviation
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respectively). More overweight patients (BMI 25–29.9) 
were treated (13% prior to the EMR, 15% after the 
EMR) than documented (4% prior to the EMR and 9% 
after the EMR).

Discussion
Documentation

This is the first study to our knowledge that inves-
tigates whether use of an EMR with BMI prompts 
improves documentation and treatment of obesity. We 
found documentation of BMI markedly increased after 
the implementation of the EMR; this increase was ex-
pected since BMI calculation was an automatic feature 
of the EMR. The cases in which BMI was not docu-
mented occurred when the patients’ height or weight 
were either not recorded or not recorded properly. 

More importantly, documentation of obesity also 
increased after the implementation of the EMR—from 
31% to 71%. However, documentation of overweight 
patients (BMI 25–29.9) only increased from 4% to 9%, 
and this was not a statistically significant change. 

 Other studies have shown that physicians under-
document overweight and obese patients. A national 
study in Germany showed that physicians documented 
overweight only 20%–30% of the time and documented 
obesity 50%–65% of the time.5 Another study, this 
one at a community health center in Massachusetts, 
showed that obesity was documented in only 37% of 
obese patients.6 Both studies, as did ours, showed that 
documentation increased as patients’ BMI increased. 
This implies that patient appearance, rather than weight, 

Table 2

Overweight and Obese Patients Who Were Documented as Overweight or Obese Before and After the EMR

Before EMR After EMR  PR 95% CI Adjusted PR* 95% CI*

Documented obese/
total obese (BMI ≥ 30) 18/58 (31%) 35/49 (71%) 2.3 1.51–3.51 2.3 1.44–3.68

Documented overweight/
total overweight 
(BMI 25–29.9) 2/55 (4%) 4/47 (9%) 2.3 0.45–12.21 4.6 0.40-49.0 

EMR—electronic medical record
BMI—body mass index
PR—prevalence ratio
CI—confidence interval

*  Adjusted for age, gender, ethnicity, language, diabetes, hyperlipidemia, and hypertension

Table 3

Overweight and Obese Patients Who Were Treated as Overweight or Obese Before and After the EMR

Before EMR After EMR  PR 95% CI Adjusted PR* 95% CI*

Treated obese/
total obese (BMI ≥ 30) 20/58 (35%) 29/49 (59%) 1.63 1.08–2.47 1.84 1.19–2.86

Treated overweight/
total overweight 
(BMI 25–29.9) 7/55 (13%) 7/47 (15%) 1.20 0.39–3.7 2.46 0.60-10.90 

EMR—electronic medical record
BMI—body mass index
PR—prevalence ratio
CI—confidence interval

*  Adjusted for age, gender, ethnicity, language, diabetes, hyperlipidemia, and hypertension
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height, or BMI calculation was still a major factor in 
clinician documentation of obesity.

Treatment
Treatment for obese patients (counseling or referral 

to a nutritionist) improved in our study from 35% to 
59% after implementation of the EMR. Treatment for 
overweight patients, however, was basically unaffected; 
it increased only from 13% to 15% (not a significant 
increase). 

Other studies have shown that physicians undertreat 
their obese patients. The National Ambulatory Medical 
Care Survey found that obese patients were counseled 
about diet in 48% of office visits and counseled about 
physical activity in 35% of office visits.18 Similar results 
were seen in a follow-up year 2000 survey in which 
only 40.3% of obese patients reported that their health 
care provider advised them to lose weight.19

It is important that family physicians identify the 
overweight patients to help them prevent weight-related 
disease. However, our study shows that an automatic 
BMI calculation in the EMR, while apparently helpful 
in increasing documentation and treatment for obese 
patients, did not improve documentation and treatment 
of overweight patients. One possible reason for this dis-
crepancy is that physicians may check BMI only when 
the patient is noticeably obese. Another reason may be 
that physicians check BMI only when the patient has a 
comorbid illness. A third reason may be the software 
was not robust enough to remind physicians about at-
risk overweight patients. As software becomes more 
sophisticated, reminders may improve.20

Limitations
Due to the cross-sectional format of the study, a 

causal relationship cannot be established between 
implementation of the EMR and improved diagnosis 
and treatment of obesity. During the time period, a 
large amount of information in both the lay press and 
medical literature was disseminated concerning obe-
sity. Thus, physician awareness of the obesity epidemic 
probably increased. Whether the increased awareness 
contributed to improved documentation and treatment 
cannot be determined by this study. 

Another limitation of the study is that it did not ac-
count for level of training of the provider or whether 
an individual provider was particularly good or bad 
at documentation or counseling. However, the patient 
records were randomly selected. Because the clinics 
provide medical education training, more than one 
provider often sees patients. It is doubtful that any one 
provider or provider type was overrepresented in this 
study. 

A further limitation is that we did not account for 
visit type or the number of patient visits. Though the 
time interval for collecting the data was the same for 
both groups (ie, before and after EMR), we are not 

certain if one group of patients had more visits in the 
year than the other. Since the records were randomly 
selected for each group, it is doubtful that one group 
would have more visits.  

Finally, it is important to note that this study was not 
designed to detect change in patient weight. We only 
noted whether overweight and obesity were document-
ed and treated. Thus we do not know if documenting 
weight problems improved weight and health status. 
However, a recent study demonstrated that patients who 
were advised about weight loss were 2.8 times more 
likely to try to lose weight.19 

Conclusions
This is one of the first studies to link improvement 

of documentation of obesity with treatment of obesity 
using an automated BMI calculation in an EMR, but 
it showed that improved documentation of overweight 
was not associated with improved treatment of over-
weight. Further research and modifications of the EMR 
will be an essential part of improving preventive clinical 
services such as screening for obesity.
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