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Abstract

Introduction: Medical societies have heavily prioritized preventive care, as evidenced by numerous best practice guidelines
supporting counseling patients on lifestyle factors. This report examines preventive counseling by healthcare providers
in a rural healthcare system. We utilized electronic medical records to determine whether patient characteristics and
chronic conditions were predictors of preventive counseling, and what the average time-interval was before a patient
received this counseling. Methods: Medical records from a cohort of 395 subjects participating in the 1999 Bassett Health
Census Survey were reviewed for documented counseling with respect to smoking cessation, weight management, physical
activity, and health condition-related diets (anti-hypertensive and diabetic diets). Results: Our analyses revealed extensive
delays in counseling for smoking cessation among smokers (median time to counseling=4.2 years), for weight management
among the obese (median time =4.8years), and for physical activity for all subjects (median time =10.9years). For those
with diabetes, a median time of 7.5years passed before being counseled on a diabetic diet. Hypertensive diet counseling did
not occur for more than 50% of hypertensives. Conclusion: In this population, we did not find documentation of lifestyle
counseling that was in compliance with current guidelines for any of the lifestyle factors. The measurement of actual delay
times provides further support for the position that preventive efforts of health care providers need to be improved.

Keywords
lifestyle counseling, time-to-event analysis, chronic disease prevention, preventive healthcare, physicians

Dates received: 5 March 2021; revised: 3 May 2021; accepted: 21 May 2021.

Introduction Obesity is the second leading cause of preventable death
in America. It was estimated that in 1999 almost 300000
. . . . people died from obesity related causes.® According to the
sion, and diabetes in America are well documented. These CDC, the US spends 147 billion dollars annually on direct
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costs and lost productivity.'* Therefore, it is a major prior and lost productivity. Research has shown that when

ity in this country to address these health issues, as demon- healthcare practitioners recommend that patients lose
strated by Healthy People 2020.

Approximately 38% of the population is obese (defined
as a body mass index (BMI) =30kg/m’),* 1.7% are smok- 'University of Rochester, Rochester, NY, USA
ers,> 29% are hypertensive,’ and 9% are diabetic." Many 2Bassett Healthcare Network, Cooperstown, NY, USA
more people are at risk for these diseases as well; 31% have )
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The adverse health effects of obesity, smoking, hyperten-
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weight, they are more likely to lose weight and keep the
weight off than patients who do not receive this recommen-
dation.” Although, surprisingly, practitioners are less likely
to recommend weight loss than expected. Most studies
show that practitioners counsel obese patients on weight
loss less than half the time,®!! and 1 study puts that number
as low as 15%.12

According to CDC estimates, 40 million Americans cur-
rently smoke. Consequently, smoking is the leading cause
of preventable death in America, killing 480000 people
every year. While the percentage of smokers has declined
from 21% in 2005 to 17% in 2014, healthcare practitioners
could still do more to improve the results.'>!3

Almost one third of Americans have hypertension, and
only about half of them have their hypertension under con-
trol. In 2013, 360 000 Americans had high blood pressure as
a primary or contributing cause of death, with many of these
deaths preventable through lifestyle modifications and
medical treatments.> Lower blood pressure is associated
with many health benefits, including decreased risk of
stroke and heart disease.'* Involvement from one’s doctor
and other healthcare professionals plays a key role in a
patient’s ability to lower his/her blood pressure.> However,
studies suggest that physicians aren’t doing a good job in
their treatment of hypertension.'*!

Almost a quarter million deaths a year list diabetes as the
main or contributing factor. Over 90% of diabetics have type
2 diabetes mellitus, which can be prevented through exercise
and diet.! Again, many studies are critical of healthcare prac-
titioners’ treatment of diabetes and many practitioners find
treating diabetes to be more difficult than the treatment of
hypertension, angina, hyperlipidemia and arthritis.'®

There is also a synergy to these issues; obesity and smok-
ing increase one’s risk of diabetes and hypertension.'®'® This
means that a failure in the treatment of obesity or smoking is
a failure in the treatment for diabetes and hypertension.

This report examines the documentation of preventive
efforts of healthcare providers in a rural healthcare system.
The study had 2 goals: First, to determine whether obesity,
hypertension, diabetes, smoking, and gender were predic-
tors of preventive counseling. Second, to see how long the
average patient had to wait before they received preventive
counseling for a documented condition.

Methods
Study Setting

This study was conducted in rural, central New York in
Otsego, Schoharie, Chenango, Montgomery, Herkimer,
Delaware, and Madison counties.'” The study counties are
more than 90% rural with only 2 municipalities of greater
than 10000 inhabitants.2! These counties are served by an
integrated health care system (Bassett Healthcare) that

includes an academic medical center and more than 2 dozen
primary care clinics. This region has been noted to have
high prevalence of cardiovascular disease and relevant risk
factors, including obesity.”?> The median income of the
7-county region was $39 157 at the time of the 1999 Bassett
Health Census and roughly 36% of the population had an
educational attainment of high school or less.?

1999 Bassett Health Census

The 1999 Bassett Health Census consisted of a survey that
assessed chronic disease, obesity, and positive and nega-
tive health behaviors. All permanent residents (residing
=6 months of the year) of Otsego County were mailed sur-
vey forms in the summer of 1999, along with a sample of
5000 permanent residences in each of the 6 surrounding
counties (30000 total). A month after the forms were
mailed, a follow-up letter was sent encouraging people
that did not complete the form to do so. Lastly, random
samples of 200 subjects from each county who did not
respond to either the initial mailing or the follow-up letter
were offered a financial incentive to complete the ques-
tionnaire either by mail or telephone.?* These methods
resulted in a weighted combined response rate of 75.1%.
Comparisons of survey responders and non-responders
revealed no meaningful differences with regard to median
household income, number of household members, or age
of the head of household.?*

This survey data was combined with electronic medical
records from the Bassett Healthcare Network for 405 cen-
sus participants who received their care there. These 405
subjects were selected at random from all subjects who had
at least 1year of follow-up documented in the medical
record. Data were abstracted for only those visits occurring
after age 18; 10 subjects with no data after age 18 were
excluded from analysis.

Abstraction of Data from the Electronic Medical
Record

The electronic medical record (EMR) at Bassett Healthcare
is divided into many individual systems. These include
EPIC-Unity, GE-IDX, McKesson HPF Web, Meditech,
and Bassett Electronic Medical Record Star Panel. Initially
the subjects were identified using GE-IDX. However, to
complete the data set and assess all of the endpoints, it was
necessary to abstract data manually from the other 4 sys-
tems. This involved tracking each patient’s follow-up visits
from 2003 to 2016. For each visit, we recorded height,
weight, blood pressure, pulse, and smoking status.
Furthermore, we documented whether the practitioner
mentioned smoking cessation counseling, weight loss
counseling, physical activity recommendations, an anti-
hypertensive diet, a diabetic diet, or performed a foot exam.
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Appointments were limited to primary care, cardiology,
podiatry, vascular, neurology, pulmonary, endocrinology,
obstetrics and gynecology, and emergency room visits. A
great deal of the information relating to the patients’ coun-
seling had to be abstracted from the free text of the pro-
vider’s note. Weekly meetings were held with the research
project team to validate the data abstraction process and
discuss any records where a consensus was required to
complete the abstraction.

Definition of Counseling

Patients whose records contained written documentation
to lessen or quit smoking habits were considered to have
been given smoking cessation counseling. Similarly,
records with written documentation relating to the patients’
weight (gain, lose, or maintain) were considered to con-
tain counseling on weight management. Written documen-
tation to change activity regimens was taken as proof of
activity recommendations. A patient recommended for a
DASH diet or low sodium diet due to hypertension was
considered to have been recommended for an antihyper-
tensive diet. Similarly, patients who were told to go on an
American Diabetes Association diet, count their carbohy-
drates, or cut back on simple sugars, were considered to
have been counseled for a diabetic diet. Lastly, a foot
exam was considered to have been done if any part of the
bare foot was examined.

Assigning Baseline Values

To establish baseline obesity, we obtained weight and height
from the self-reported information on the health census and
calculated BMI using the formula BMI=weight (kg)/height
(m?). To estimate measured BMI from self-reported values,
linear regression equations were used to apply correction
factors to self-reported height and weight.?* Patients having
a BMI of 30kg/m?> or greater were defined as obese.
Similarly, smoking status and gender were taken from the
self-reported health census. Diabetic status could have been
indicated in 1 of 3 ways: (1) A response of “yes” to the
health census question, “Have you ever been told by a phy-
sician that you have diabetes,” (2) Their GE-IDX visit clos-
est to the date of completion of the health census (if within
1 year) had an ICD-9 indicating diabetes (code 250.xx), or
(3) Any other abstracted information (also within 1 year of
the census), such as the practitioners note taken from the
EMR indicated diabetes. The same strategy was used to
determine baseline hypertension. Baseline age was taken at
the time of the 1999 Health Census. All procedures per-
formed in this study were in accordance with the ethical
standards of the Mary Imogene Bassett Hospital Institutional
Review Board.

Measurement of Time to Counseling

Follow-up time to each counseling outcome was measured
from the date of the first abstracted EMR visit to the date of
notation of the counseling. Uncounseled subjects were
right-censored for each outcome at the time of the last
abstracted visit.

Statistical Analyses

Univariate proportional hazards regression models were
used to test the relationship of each of the 6 baseline
covariates (age, obesity, hypertension, diabetes, smoking
status, and gender) to time to each of the counseling out-
comes. Following this, multivariable survival models
were created for time to counseling for (1) anti-hyperten-
sive diet, (2) weight management, (3) diabetic diet, (4)
foot exam, (5) activity recommendations, and (6) smok-
ing cessation. These models contained any baseline
covariate that was significant (P <.05) in the univariate
analyses. Attempts were made to try to model the multi-
plicative effects of having more than one of the comor-
bidities. However, due to the large possible number of
combinations of comorbidities versus the sample size,
these analyses were not possible. Instead, the presence or
absence of the other comorbidities were included in the
models as a means of adjusting for any condition that was
predictive of the counseling outcome(s).

Stratified Kaplan-Meier (KM) survival curves were cre-
ated for various strata of the 6 baseline variables. These
included smoker versus non-smoker and time to smoking
cessation, obese versus non obese and time to weight man-
agement, diabetic versus non-diabetic and time to both foot
exam and diabetic diet counseling, hypertensive versus
non-hypertensive, and time to an anti-hypertensive diet.
Finally a KM curve for time to activity recommendations
was created for the combined sample without stratification.
Median survival time to each outcome was also recorded.

There were instances where the GE-IDX data for a
patient indicated that a visit had occurred where the data
from the EMR system that contained the counseling out-
comes were not available. In order to estimate the effect of
this missing data on time to the counseling outcomes a sen-
sitivity analysis was performed. Specifically, median time
to counseling for each outcome was estimated for subjects
with less than 10% missing data, less than 33% missing
data, and less than 50% missing data.

All statistical analyses were performed using SAS 9.3
(Cary, NC).

Results

Of the 395 eligible patients (321 for the obesity variable as
the frequency missing was 74), 94 (29.3%) were obese,
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Figure 1. Kaplan-Meier survival curve for time to weight
management counseling among obese (BMI= 30kg/m?) and
non-obese (BMI < 30kg/m?) subjects in the 1999 Bassett Health
Census.

133 (33.67%) were hypertensive, 45 (11.4%) were dia-
betic, 60 (18.6%) were smokers and 183 (46.3%) were
male. At baseline, 147/395 subjects (37.2%) did not have
documented obesity, hypertension, or diabetes. The ages of
the subjects at the time of their first recorded visit ranged
from 18.1 to 94.9 years old, with a mean age of 53.3 years.

For obese patients, 59.6% (56/94) were counseled at least
once on weight management over the course of follow-up ver-
sus only 22% (49/227) of non-obese patients. Median time to
counseling for obese patients was 4.8 years (Figure 1).

Non-obese patients did not reach median time through-
out more than 14 years of follow-up. Obesity, hypertension,
and diabetes were all significantly predictive of earlier
weight management counseling at the univariate level;
however, only obesity was retained as an independent pre-
dictor in the multivariable model (Table 1).

Among obese patients, 53.2% (50/94) received physical
activity recommendations versus 37.0% (84/227) of non-
obese patients. As shown in Table 1, the only significant
predictors of this outcome were obesity and diabetes. The
Kaplan-Meier analysis among all subjects showed that only
39% were given activity recommendations (regardless of
weight status), and 10.9 years passed before half of them
received that advice.

Hypertension, obesity, and age were significant univari-
ate predictors of time to counseling for an anti-hypertensive
diet, with hypertension the only independent predictor in
the adjusted model. Such counseling was more common
among those with hypertension versus those without, 21.8%
(29/133) to 9.5% (25/262). Median survival time, both for
those with or without hypertension, was not reached over
the course of the 14-year follow-up period.

Median time to counseling for an anti-diabetic diet among
diabetic patients was 7.5years. Over the entire course of

follow-up, a diabetic diet was recommended to 42.2% (19/45)
of diabetics as opposed to only 6.9% (24/350) of non-diabet-
ics (HR=10.83, P<<.001). Additionally, 30.9% (29/94) of
subjects with obesity as opposed to 5.73% (13/227) of those
without obesity were told to go on a diabetic diet (HR=6.18,
P=.02). These 2 predictors remained significant in the multi-
variable equation to predict time to counseling, as did hyper-
tension (Table 1).

Median time to smoking cessation counseling for smok-
ers was 4.2 years (Figure 2).

Over 1 quarter (38.3% or 23/60) of patients who smoked
had no documentation of smoking cessation counseling at
any time. In addition to smoking (HR=45.38, P<.001),
time to smoking cessation counseling was inversely related
to hypertension (HR=0.44, P=.03) at the univariate level
(Table 1). However, hypertension was no longer a signifi-
cant predictor after controlling for smoking status.

The only predictors of a foot exam were diabetes
(HR=1.53, P=.01) and age (HR=1.01, P=.07) with the
median time to exam just over 1 month for diabetics.

Sensitivity Analyses

Table 2 shows the effect of missing data (visits for which
electronic data were unavailable) on estimated median time
to counseling. It is noteworthy that the effect of missing
data on median survival time, even when as high as 50%, is
typically less than 1 year. The main exception to this was for
smoking cessation counseling. Overall, these data indicate
that the results are relatively insensitive to missing visits in
the electronic medical record.

Discussion

To our knowledge, there has been no research that has
looked at the duration of time before an obese, hyperten-
sive, diabetic, or smoking patient was counseled to treat-
ment. Our time-to-counseling data are consistent with many
previous studies of the prevalence of subjects who have
been counseled, confirming that these patients are not
receiving the counseling that they need. Further, even
among patients who are receiving the counseling, it is not
being delivered in a timely manner.

Previous research has shown that healthcare practitio-
ners can have a substantial impact on starting patients on
the right path towards a healthy lifestyle when they
deliver lifestyle counseling. In 1 study, overweight and
obese patients that discussed weight loss with their physi-
cian were more than twice as likely to lose 10% of their
body weight than those who didn’t discuss it.” Another
study reported that patients who recalled being counseled
felt more prepared to lose weight than those who did not
recall receiving such counseling.?® However, that study
found that only 5% of patients recalled being counseled
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Table I. Unadjusted and adjusted hazard ratios for time to counseling on weight management, physical activity, a diabetic diet, and
smoking cessation among n=395 participants of the 1999 Bassett Health Census.
Unadjusted hazard Adjusted hazard ratio
Time to counseling for. . . Predictor ratio (95% Cl) p* (95% Cl) P
Weight management Obesity 4.14 (2.81-6.10) <.001 3.83 (2.52-5.84) <.001
Hypertension 1.63 (1.13-2.35) .001 1.04 (0.68-1.57) .87
Diabetes 2.58 (1.63-4.07) <.001 1.29 (0.77-2.17) .33
Physical activity Obesity 1.70 (1.20-2.42) .003 1.52 (1.05-2.22) .03
Diabetes 2.08 (1.34-3.21) .001 1.61 (1.00-3.44) .05
Anti-hypertensive diet Hypertension 291 (1.70-4.98) <.001 2.54 (1.37-4.71) .003
Obesity 1.89 (1.08-3.33) .03 1.52 (0.85-2.72) .16
Age 1.02 (1.00-1.04) .02 1.01 (0.99-1.03) .67
Diabetic diet Obesity 6.18 (3.21-11.89) .02 3.55 (1.76-7.16) <.001
Diabetes 10.83 (5.90-19.91) <.001 4.73 (2.39-9.34) <.001
Hypertensive 4.60 (2.45-8.64) <.001 2.19 (1.06-4.53) .03
Age 1.02 (1.00-1.04) .0163 1.0 (0.97-1.02) 72
Smoking cessation Smoker 45.38 (17.79-115.79) <.001 43.05 (16.78-110.43) <.001
Hypertension 0.44 (0.22-0.92) .03 0.70 (0.33-1.47) .34

*P for likelihood ratio chi square test, proportional hazards regression models.
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Figure 2. Kaplan-Meier survival curve for time to smoking
cessation counseling among smokers and non-smoking subjects
in the 1999 Bassett Health Census.

on weight loss. This result, in conjunction with our find-
ing that nearly 5 years passed before half of obese patients
were counseled, and over 15years before all obese
patients had been counseled, indicates an alarming degree
of missed opportunity. Similar delays were observed for 2
of obesity’s primary co-morbidities; hypertension and
diabetes.

As has been shown for weight loss counseling, when a
practitioner counsels a patient about smoking cessation
they are more likely to quit.?” However, the prevalence of
a physician’s counseling on smoking cessation, 21% on
any given visit in 1 study,?® has also been shown to be
inadequate. We found that the average smoker waited

more than 4years before they received counseling. This
also underscores the inadequacy of counseling in this area.

Over the past 2 decades, several national and international
medical associations were calling for increases in counseling
for unhealthy lifestyle habits. In 2013 the American Heart
Association, the American College of Cardiology and The
Obesity Society made recommendations that all patients with
BMIs over 25 be advised to lose weight and all patients with
BMIs under 25 be recommended to avoid weight gain.? In
1998 the Centre for Health Economics at the University of
York also recommended healthcare professionals advise
smokers to quit at every visit.’* It was also recommended by
the World Health Organization and the International Society
of Hypertension that all hypertensive patients watch their
weight, increase exercise, and change to a healthier diet.’!
The same recommendations were made by the American
Diabetes Association.*?

Clearly, there is no shortage of guidelines with respect
to healthcare practitioner counseling for healthy life-
styles. However, it is possible that provision of such
guidelines, without accompanying recommendations and
training for how to deliver this counseling, is inadequate
to change practitioner behavior. Among the barriers to
counseling that physicians have reported is their lack of
confidence in their patient’s willingness to follow such
advice.? In the same study, lack of weight loss resources
and insufficient time were also mentioned. General prac-
titioners have also stated certain types of counseling, such
as smoking cessation, could hinder their relationship with
their patients.3

Until these barriers to counseling, (time, training, and
resources) are addressed, it seems unlikely that practitioners’
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Table 2. Effect of missing data on median time to counseling among n= 395 participants of the 1999 Bassett Health Census.

All =50% =33% =10%
Median time to counseling (in years) for N records missing data missing data missing data
Weight management (for obese subjects) 94 4.8 5.1 5.6 5.6
Physical activity recommendations (for all subjects) 395 10.9 1.5 1.8 13.3
Diabetic diet (for diabetic subjects) 45 75 83 83 83
Hypertensive diet* (for hypertensive subjects) 133 9.4 94 94 8.8
Foot exam (for diabetic subjects) 45 0.1 0.1 0.1 0.1
Smoking cessation (for smokers) 60 4.2 4.2 4.2 4.2
*Mean value given as sample did not reach 50% counseled.
counseling for healthy lifestyles will increase in prevalence ORCID iD

and timeliness. The reluctance of insurance companies to
provide financial incentives or reimbursements for such
counseling is also a major impediment. For example,
although the Affordable Care Act has recommended state-
level insurance coverage for nutritional counseling for obe-
sity, only 16 states have enacted the coverage (New York is
not one of them).>* With regard to smoking cessation coun-
seling, Medicare does have a reimbursement mechanism,
but it requires that the practitioner document the time spent
counseling (in minutes) and apply the proper procedure
codes. Most private insurers do not provide any such reim-
bursement for smoking cessation counseling.® There
appears to be a great need for the institutes that provide these
recommendations and guidelines to also champion the
removal of these barriers.

The main limitation in our study was access to patient
data. This limitation came in several forms. As discussed,
some visits could not be abstracted from the EMR and so
our assessment of the time to counseling could have been
overestimated. The sensitivity analysis that was performed
with various levels of missing data suggests that this did
not have major impact on the conclusions. A second limi-
tation was that we only had the ability to record what was
written in the EMR. It is plausible that healthcare practi-
tioners could have recommended counseling and not doc-
umented it.

In this population, unacceptable delays were found in
preventive care counseling for smoking cessation, weight
management, physical activity, and prevention and manage-
ment of both hypertension and diabetes. The measurement
of these actual delay times provides further support for the
position that preventive efforts of health care providers
need to be improved.
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