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Summary

Background: Although obesity is a growing problem, primary care physicians often inadequately
address it. The objective of this study is to examine the prevalence of obesity documentation in the
patient’s problem list for patients with eligible body mass indexes (BMI) as contained in the pa-
tients’ electronic medical record (EMR). Additionally, we examined the prevalence of selected
chronic conditions across BMI levels.

Method: This study is a retrospective study using EMR data for adult patients visiting an outpatient
clinic between June 2012 and June 2015. International Classification of Diseases, Ninth Revision,
(ICD-9) codes were used to identify obesity documentation in the EMR problem list. Univariate and
multivariate logistic regression analyses were used.

Results: Out of 10,540, a total of 3,868 patients were included in the study. 2,003 (52%) patients
met the criteria for obesity (BMI = 30.0); however, only 112 (5.6%) patient records included obesity
in the problem list. Moreover, in a multivariate analysis, in addition to age and gender, morbid
obesity and cumulative number of comorbidities were significantly associated with obesity docu-
mentation, OR=1.6 and OR=1.3, respectively, with 95% CI [1.4, 1.9] and [1.0, 1.7], respectively. For
those with obesity documentation, exercise counseling was provided more often than diet counsell-
ing.

Conclusion: Based on EHR documentation, obesity is under coded and generally not identified as a
significant problem in primary care. Physicians are more likely to document obesity in the patient
record for those with higher BMI scores who are morbidly obese. Moreover, physicians more fre-
quently provide exercise than diet counseling for the documented obese.
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Background

The Centers for Disease Control and Prevention (CDC) and other sources use an individual’s body
mass index (BMI) to identify and categorize obesity. For adults, a BMI between 30-39.9 is consider-
ed obese and a BMI over 40 is considered morbidly obese [1]. Using this classification system, more
than one third of Americans are currently obese [2]. Today’s obesity rate is significantly higher than
the 13.4% prevalence rate identified in the late 1970’s and early 1980s [3]. Given this increase, obes-
ity is evolving as a healthcare problem in the United States and worldwide [4-7].

The impact of increasing obesity rates is significant. Currently, obesity is one of the greatest
drivers of preventable chronic diseases and healthcare costs in the United States. Obese individuals
are more than twice as likely to be prescribed medications to manage their comorbid medical condi-
tions compared to their healthy-weight counterparts [8]. Moreover, obesity plays a major role in
modifying treatment outcomes associated with comorbid chronic disease [9]. As a result, obesity is
associated with significant health care costs, with estimates ranging from $147 billion to nearly $210
billion annually [10].

Numerous guidelines and recommendations are available regarding the treatment of obesity [2,
11], however, publication of these guidelines has had little impact on the prevalence of obesity.
Studies have found that although empirically supported interventions have been identified, frontline
providers and clinicians do not routinely incorporate these guidelines into clinical practice [12]. In
fact, a recent epidemiological study of weight counseling in primary care researcher found that most
primary care physicians (58%) performed no weight loss counseling for any of their obese patients
[12]. Although there are many potential explanations for this dearth of treatment, one parsimonious
explanation emerging in the literature is that physicians may not recognize the presence of obesity
and/or may not consider obesity to be a significant medical problem at the individual level [13-15].

The ability to identify and manage the care of patients who meet criteria for obesity in ambula-
tory settings has significantly improved with the increased use of health information technology, es-
pecially electronic medical records (EMR) [16]. For example, researchers have found that electronic
prompts regarding BMI not only improved the rates of obesity documentation but, more impor-
tantly, increased the frequency of patient visits and the rate of weight loss counseling [15,17]. Unfor-
tunately, these studies also suggest that obesity documentation rates still remain low [13-15]. More-
over, a recent systematic review highlighted that few studies have examined if the EHR provided
clinicians the tools to screen and address patients who were overweight and obese [18].

The primary aim of this study is to examine the prevalence of obesity documentation in the pa-
tient’s problem list in the EMR and the impact of documentation on patient care. Additionally, we
examined the prevalence of selected major chronic obesity related conditions (i.e., diabetes, hyper-
tension, coronary heart disease, depression, chronic obstructive pulmonary disease) across different
BMI levels. Part of this work was presented at the International Congress on Obesity (ICO) in Van-
couver, Canada, May 2016.

Methods

We conducted a retrospective review of adult patients visiting an outpatient clinic between June
2012 and June 2015. The institutional review board of Midwestern State University approved the
study (Institutional Review Board #15102701).

Study Setting and Populations

We reviewed patient EMR gathered through routine care at the Wichita Falls Family Medicine
Clinic. The clinic is host for a private family medicine residency program with five faculty members
and 24 residents spanning three post-graduate levels. The clinic is located in the city of Wichita
Falls (population approximately 104,553), the center of Wichita County and a population center
of North Texas.

The clinic uses e-MD® as its EMR system. This system was introduced to the clinic in 2009. e-MD
is a certified EMR that includes appointment management, clinical notes, labs, and billing, among
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other features. For each visit, a nurse charts the primary reason for the patient’s visit in addition to
manually entering the patient’s vital signs, including the patient’s height and weight. A BMI score is
automatically calculated by the EMR and presented in the patient’s chart as part of the vital signs
section.

Data Extraction

The EMR saves all data on a local secure server, using the Microsoft SQL® database. Data stored in-
cludes patient demographics, front-desk registration information, clinical charting information,
vital signs, laboratory results, medications proscribed, e-prescribing system order data, and other
revenue cycle/administrative data, including associated International Classification of Diseases,
Ninth Revision, (ICD-9) codes which were used to create the patient’s problem list. The Microsoft
SQL Server 2008 R2 Management Studio® was used to extract data from the associated EHR data-
base for the current project. We used ICD-9 code 278 to identify obese patients seen between Janu-
ary 2012 and June 2015, only two codes were identified in our database (278.01, 278.02). Adults aged
18 years and older with two or more visits during the study window were included in the study.
Children and pregnant women were excluded, because strict BMI interpretation is particularly less
meaningful in these patient populations.

Data for diet and exercise counseling were not entered in a structured format into the EMR, but
were most often documented as free text within the assessment and plan sections of the chart. For
feasibility, data regarding exercise and dietary counseling were manually obtained from those with
obesity documented in the problem list 115 (100%) and from a randomly selected comparison
group of those meeting obesity criteria without obesity documented in the problem list214 (15%).
All manual extraction was done by two independent investigators (blinded to each other’s results)
using CDC definition of obesity (BMI>30). All differences were resolved by a third blind reviewer.
This procedure yielded a good inter-observer agreement, k= 0.7, 95% CI [0.5-0.8]. Selected comor-
bidities were also extracted using their appropriate ICD -9 codes.

Statistical Approach

Our primary outcome was the percentage of patients with obesity documentation, out of total obes-
ity eligible BMI. Additionally, the characteristics of those with and without obesity documentation
were a secondary outcome. Finally, our third outcome was the prevalence of counselling provided
across the two groups. The baseline characteristics data are presented as totals and percentages for
categorical variables and median interquartile range (IQR) for continuous variables. These data
were compared using Wilcoxon rank-sum and Fisher’s exact tests, respectively. For those with
BMI>30, multivariate logistic regression was used to identify the independent variables associated
with obesity documentation.

Three statistical models were run for sensitivity analysis. All models included the baseline charac-
teristics as covariates, including age, gender, race, and type of insurance, in addition to BMI-related
variables. In Model 1, we included BMI as a continuous variable; in Model 2, we included morbid
obesity status in addition to BMI; and in Model 3, we included BMI, morbid obesity status
(BMI>40), and the total number of comorbidities as covariates. Odd ratios with 95% confidence in-
tervals were calculated for each variable in the model.

For those with obesity documentation, the first visit during the study window was used as time
zero. Change in BMI over three time intervals (3, 6 and 12 months) was calculated. Additionally, the
median number of office visits was calculated using the same intervals. A matched paired analysis
was used for the cross group comparisons and the p-value was calculated using Wilcoxon Signed
Rank test. STATA (Version 14.1) and JMP statistical software© (Version 11, SAS Institute) was used
for all data analyses.
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Results

During the study period, patient information for 10,540 medical records was evaluated. Included in
this study were 3,868 patients with 15,790 total office visits. The median number of visits for partici-
pants was two. P Figure 1 illustrates the sample flow chart and associated exclusions.

The prevalence of obesity with EMR-generated BMI, BMI 230.0, was 2,003, representing 51.7%
of included patients. Only 112 of the BMI eligible patients (5.6%) had obesity documented in their
patient problem lists. Baseline characteristics for those with and without obesity documentation are
presented in »>Table 1. Compared to those without documentation, patients with documented obes-
ity were significantly younger, more likely to be female, had a higher median BMI, and were more
frequently morbidly obese.

Physicians provided dietary counseling for 30% and exercise counseling for 40% of patients with
documented obesity. Dietary counseling rates in a randomly selected comparison group of undocu-
mented patients who meet diagnostic criteria for obesity were similar (31%, p = 0.92). Whereas, ex-
ercise counseling rates were significantly lower in the same group of undocumented patients (29%, p
=0.03). Baseline demographic and clinical characteristics did not differ significantly between manu-
ally and electrically collected data (»Supplemental Table 1).

In the multivariate analysis age and gender were significant in all three models. When morbid
obesity was included in the second model, it was also significantly associated with documentation
OR [95%CI]=1.6 [1.4-1.9]. Finally, when the cumulative number of comorbidities was added to the
model, it was also significantly associated with documentation of obesity, OR [95%CI]=1.3 [1.0
-1.7] (» Supplemental Table 2).

Compared to those with BMI<30, the presence of obesity was associated with increased rates of
hypertension, 38% and 62% respectively, p < 0.01; diabetes, 30% and 70% respectively, p <.01; and
heart disease, 42 % and 58%, p < 0.01. However, compared to those with BMI<30, individuals meet-
ing criteria for obesity were not more likely to be diagnosed with depression, 50% and 50% respect-
ively, p = 0.19, or chronic obstructive pulmonary disease, 46% and 54% respectively, p = 0.67. Analy-
sis of service utilization, defined as the number of obesity specific or obesity related-illness visits,
was associated with increased BMI (i.e., BMI <30, BMI 30-39.9, and BMI > 40). Specifically, higher
BMI scores were associated with greater numbers of visits for each comorbid condition (»Figure 2).

Among those with documented obesity, service utilization increased with increased BMI level.
When measured at 3, 6, and >12 month intervals, BMI increased over time with mean differences
across the three intervals respectively (P Figure 3).

Discussion

In the present study, we demonstrated higher than expected prevalence rates of obesity in our clini-
cal sample. The elevated prevalence of obesity in our sample relative to the national average can be
explained by the low socioeconomic status of our current sample. Additionally, we demonstrated
low prevalence of obesity documentation in medical records. We identified predictors of documen-
tation including age, gender, number of comorbidities and obesity severity. Specifically, we demon-
strated that those with morbid obesity were much more likely to have a diagnosis of obesity included
in their EHR, possibly due to the visual undeniability of problem severity. We also demonstrated
that among those with high BMI, less than half had diet and exercise counseling. However, docu-
mentation was associated with a greater probability of exercise counseling. Finally, we also showed
that higher BMI categories are associated with greater comorbidity prevalence and with a higher
number of visits incurred by selected individual comorbidity.

The obtained obesity documentation rates in our study are consistent with the rates of obesity
documentation previously reported using hospitalized patients. For example, Azhdam et al. found
that less than 1 percent (<1%) of hospitalized obese and overweight patients had any documentation
of obesity included in their discharge summary [19]. Furthermore, the authors noted that only
13.2% had their weight status noted anywhere in their medical record [19]. Other researchers re-
ported similarly low rates of documentation with only 1.7% of hospitalized obese patients having the
diagnosis at discharge[20].
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Low documentation rates have also been found in outpatient samples [14, 15]. For example, both
Banerjee et al. and Bordowitz et al. found that less than one third of outpatients carried an obesity
diagnosis in their medical records. However, it should be noted that the obtained documentation
rates in our study were significantly lower than those obtained in previous similar studies. Although
there is no testable explanation, the data collection sites differed on three significant variables. Spe-
cifically, previous research was conducted in university clinics in states with relatively low obesity
population rates and with a diverse patient economic background; whereas, the current sample was
collected in a non-university based clinic in a state with relatively high obesity prevalence and in-
cluded, primarily, a low income sample[21].

Multiple barriers have been identified in previous studies that could have contributed to the lack
of addressing obesity as a separate medical condition rather than a sequela. Patients may have been
deterred from discussing their obesity with their primary care physician because of their ambiva-
lence about the treatment options and stigmatizing emotional state associated with an obesity diag-
nosis [22]. On the other hand, some reports suggest that the lack of knowledge and familiarity with
guidelines is another reason for physicians to shy away from addressing the problem [23]. A recent
study suggested that more educational programs are needed to improve physician knowledge and
competency in treating patients with obesity [24]. This body of research also shows that education is
associated with the delivery of higher quality counseling [25].

Consistent with previous research, we also found that documentation of obesity as a medical
problem was associated with greater physician attention to patient weight, specifically an increased
prevalence of exercise counseling [22]. This finding supports Banerjee et al's assertion that inclusion
of an obesity diagnosis could lead to significant improvement in physician attention to patient
weight [15]. Interestingly, in our study, the rate of diet counselling was similar across documentation
groups; however, exercise counseling rates were significantly higher in the documented group. Al-
though some have shown that the documentation of obesity in medical records indicates that phys-
icians pay more attention and more often address obesity in clinical settings [15], in the present
study, only a third of primary care visits included counseling for diet, and exercise counseling rates
were also relatively low. Although it was not feasible to examine the time allocated for counseling in
our study, other studies have shown that counseling time is minimal, with one study showing only
1.75 minutes (8.0%) of total office visit time was related to overweight and obesity counseling [26].

The US Preventive Services Task Force set guidelines for primary care clinics and recommended
that screening for obesity using BMI should be done for all adults. Similarly, the American Academy
of Family Physicians has recommended that intensive counseling and behavioral interventions
should be offered to adults diagnosed with obesity [27]. The most recent recommendations in 2015
from the American College of Cardiology/American Heart Association and The Obesity Society, in-
troduced five major areas for obesity management in adults, starting with identifying those at risk,
physician counseling, and guidelines for treatment with diet, lifestyle intervention, and surgery [28].
These new recommendations serve as a roadmap for providing primary care and family physicians
with the current best practices to be incorporated into practice [29]. One simple, initial step to in-
creasing guideline compliance may be to encourage physicians to document obesity as a medical
problem in the patient’s EMR.

The same clinical recommendations promoted intensive behavioral intervention aimed at life-
style modification. This intervention, characterized by a minimum of 14 visits within a six-month
period, has been found to be effective [30]. Our group is presently studying the feasibility and effi-
cacy of delivering physician-supervised, technology-driven intensive behavioral therapy for low so-
cioeconomiic status patients similar to the ones in this study.

Although administrative data like ICD-9 codes lack the accuracy and reliability, our regress vali-
dation with good interobserver agreement improves the reliability of our results. However, our study
has several limitations. First, the retrospective nature of our study limits our ability to infer causal ef-
fects and limits our analyses to associations. Second, we used the problem list as a surrogate for ad-
dressing the problem as part of the clinical encounter. It is possibly that there could have been coun-
seling related to the problem that was verbally provided but not documented within the medical rec-
ords. Although this may have been the case in our study, it would not explain the low prevalence in
obesity documentation in our study. Third, although defining obesity by patient BMI has been vali-
dated and is widely accepted at both the individual and population level, it has some limitations.
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Chiefly, BMI may not reflect the actual body fat component particularly for those in the overweight
category [31]. Finally, the fact that this was a single-center study that used one EHR system limits
the generalizability to similar settings and populations.

In conclusion, these findings, together with the existing literature, suggest that obesity is generally
not recognized as a primary medical problem. As a result, counseling is provided infrequently, per-
haps because of the lack of structural approach to the problem. Additionally, obesity is associated
with an increase in the prevalence of comorbid conditions and associated service utilization. How-
ever, higher numbers of visits might not positively impact patient BMIs. Continued research is
needed to identify effective methods for physician counseling and behavioral therapy approaches in
the treatment of obesity.
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Total screened
medical records

10540
Exclude
1970 < 18 years old
1005 No height or weight available
>
45 Pregnant women
3652 <2 visits per study period
(Administrative visits)
v
Total Patients included
in the study
3868
v
Patients with BMI = 30
2003 (51.7 %)
Obesity not charted Obesity charted
in the problem list in the problem list
1888 (94%) 115 (6%)

Fig. 1 Patient Flow Chart. Included patients were seen in an outpatient family practice clinic between June 2012
and June 2015. Most patients with fewer than two visits during the study window were seen as walk-in patients for
acute problems, for sport physicals, or disability evaluations. These patients were excluded, as they were patients for
whom continuity of care was not provided.

© Schattauer 2017

A Mattar et al.: Prevalence of obesity documentation in Primary Care EMR

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



Research Article a Applied Clinical Informatics 75

3000

2500

2000

B BMI<30
O BMI 30-39.9
B BMI=>40

1500

1000 -

500 -

Total number of visits per BMI category
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Fig. 2 Patient Encounter Totals across BMI Category for Obesity-related Comorbidities. DM=Diabetes
Mellitus, HTN=Hypertension, Heart dis= Heart disease, COPD=Chronic Obstructive Pulmonary Disease.

1 BMI diff

. — Median number of visits

10

BMI difference/ Median number of visits
T

Rl 3 Months 6 Months 12 Months

Months interval

Fig. 3 Change in BMI and Median Number of Visits over Time for Patients with Obesity Documentation.
Box plots represent the change in BMI between the initial visit and the 3 month (n=8), 6 month (n=15) and =12
(n=93) month intervals. The line represents the median number of physician visits across the same visits intervals.
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Table 1 Clinical and Demographic Patient Characteristics across Obesity Documentation Groups

Undocumented? Documented® p-value
(n=1,891) (n=112)
Age¢ 48.7 (36.7, 56.2) 44.9 (33.55, 53.8) 0.014
Gender
Female 1,113 (58.9%) 84 (75.0%) <0.01¢
Male 778 (41.1%) 28 (25.0%)
Ethnicity
Hispanic or Latino 105 (5.6%) 7 (6.3%) 0.68°
Not Hispanic or Latino 1,774 (94.3%) 105 (93.8%)
Race
White 1,429 (76.1%) 88 (78.6%) 0.92¢
African American/Black 352 (18.8%) 19 (17.0%)
Other 96 (5.1%) 5 (4.5%)
Insurance
County Indigent 258 (27.3%) 18 (40.9%) 0.08¢
Medicaid 289 (30.5%) 12 (27.3%)
Medicare 216 (22.8%) 9 (20.5%)
Private Insurance 94 (9.9%) 5(11.4%)
Self-pay 89 (9.4%) 0 (0.0%)
Body Mass Index¢ 34.6 (31.6, 39.5) 42.6 (36.05, 54.05) <0.01d
Morbid Obesity? 507 (26.8%) 74 (66.1%) 0.53¢
Number of comorbidities® 1(1.2) 1(0.1) <.0Te

Note. 2Undocumented obesity patients met diagnostic criteria for obesity based upon their BMI score but do not
have obesity included in their corresponding problem lists. PDocumented obesity patients both met diagnostic
criteria for obesity based upon their BMI score and had obesity included in their corresponding problem lists. ‘Data
provided are Mdn (IQR). 9Fisher’s exact t-test. *Wilcoxon signed-rank test. ‘County provided Medicare for unem-
ployed and uninsured. 9BMI>40
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Supplemental Table 1  Sensitivity analysis between randomly selected manually collected data and the electrically extracted data.

Variable Random manually collected data Electronically extracted data p-value
(N 214) (N 3801)

Age (Median (IQR)( 50 (38,59) 49 (35,57) 0.05
Female gender n(%) 129 (60) 2460 (56) 0.21
Ethnicity Not Hispanic or Latino 198 (92) 3569 (93) 0.35
n(%) Hispanic or Latino 13 (6) 212 (5)

Declined 3(1.4) 20 (0.5)
Race White 155 (72) 2851(75) 0.53
n(%) Black or African American 44 (20) 704 (18)

American Indian or Alaska Native 1(0.4) 11 (0.3)

Asian 1(0.5) 45(1.1)

Native Hawaiian or Other Pacific Islander 1(0.4) 3(0.1)

Declined 24 (0.6) 3(1.4)
BMI (Median (IQR)) 35 (31,39) 29 (25, 35) 0.82

Note: Baseline demographic and clinical characteristics did not differ significantly between manually and electrically collected data

Supplemental Table 2 Multivariate analysis of predictors of obesity documentation

Model 1 Model 2 Model 3

OR [95% ClI] OR [95% ClI] OR [95% ClI]

n=1,894 n=1,929 n=1,898
Age 0.97 [0.95 - 0.98] 0.98[0.97 — 0.99] 0.97 [0.95 - 0.98]
Female 0.58 [0.37 - 0.91] 0.59 [0.37 - 0.93] 0.58 [0.37 - 0.91]
White 1.20 [0.71 — 2.04] 1.10[0.34 - 3.51] 1.30 [0.38 — 4.46]

Other races

0.88 [0.306 — 2.53]

1.02 [0.33 - 3.10]

1.20 [0.71 — 2.04]

Hispanic 1.12 [0.448 - 2.80] 1.10[0.41 — 2.87] 1.08 [0.40 — 2.89]
Medicaid 0.94 [0.407 —2.19] 1.10[0.52 - 2.32] 0.89[0.36 - 2.18]
Medicare 1.22 [0.491 - 3.05] 0.64 [0.24 - 1.62] 0.98 [0.380— 2.54]
Private 0.63[0.17 - 2.25] 0.68 [0.25 — 2.54] 0.64 [0.13-3.01]
COPD 0.57 [0.07 — 4.38] 1.42[0.21 - 9.28]

Diabetes mellitus

Depression
Hypertension

Cardiovascular disease

BMI
Morbid obesity

Number of Comorbidities

1.46 [0.33 - 6.47]
1.38[0.29-6.61]
1.40[0.32 - 6.13]
1.42[0.22 - 9.05]
1.00 [0.99 - 1.00]

1.58[0.35-7.17]
1.76[0.36 — 8.61]
1.45[0.32 - 6.51]
1.11[0.24 - 5.03]
1.00 [0.99 — 1.00]
1.68[1.46 — 1.93]

1.00 [0.99 — 1.00]
1.60 [1.39 - 1.84]
1.33[1.03 - 1.73]

Note. Multivariate logistic regression, three statistical models were run for sensitivity analysis. All models included the
baseline characteristics as covariates, including age, gender, race, and type of insurance, in addition to BMI-related
variables. In model 1, we included BMI as a continuous variable; in model 2, we included morbid obesity status
[BMI=40] in addition to BMI; and in model 3, we included BMI, morbid obesity status, and the total number of co-
morbidities as covariates. 0dd ratio with 95% confident interval OR [95%] was calculated for variables in the model.
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