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Abstract

Objective

The aim of this study is to examine the effectiveness of a single physician-led weight loss program in a
primary care.

Methods

This is a retrospective cohort analysis of 300 patients with a BMI >30 kg/m2 in an outpatient weight
loss program. Weight loss interventions included lifestyle counseling and pharmacotherapy. Outcomes were
assessed based on percentage weight change during a time period of two consecutive visits less than 90 days.

Results

We found that 57.7%, 43.3% and 16.1% patients who attended the clinic 5 or more times, 4-5 times, 2-3
times respectively achieved 5% weight loss (p < 0.0001). In regard to achieving 10% weight loss, 42.3%,
8.7% and 4.3% patients who attended the clinic 5 or more times, 4-5 times and 2-3 times did it respectively
(p<0.0001). Moreover 60% of patients achieved 5% of weight loss in about 200 days, and 40% achieved 10%
weight loss in 350 days. Patients who achieved 5% weight loss, their average A1c was reduced to 5.8 at their
last visit from 6.4 at the first visit.

Conclusions

A single physician-led weight loss program is effective and can be created within a primary care setting to
achieve 5-10% weight loss.

Details and Comments

What is already known about this subject?

1. Primary care interventions for weight management are effective.
2. Weight management counseling declined in primary care practice.
3. Barriers to effective screening, diagnosis, and management are extensive and unique models are needed

to address them.

What does this article add?
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. 1. Single physician-led weight loss program is an effective model in primary care practice.
2. Weight loss of 5-10% can be effectively achieved with limited resources and without multidisciplinary

team.
3. It takes about 200 days to achieve 5% weight loss and 350 days to achieve 10% weight loss.

Introduction

Obesity continues to be devastating public health, economic, and health care challenge. The increasing
obesity among adults, children, and adolescents since 1980 is becoming a global health concern [1]. Over
the past four decades, the prevalence of obesity worldwide has nearly doubled [2]. In the United States,
the prevalence of obesity has increased from 1999-2000 through 2017-2018, from 30.5% to 42.4% [3]. It is
projected at the current rate the prevalence of obesity will be more than 50% in 29 states by 2030 [4].

Obesity is a chronic, recurrent multifactorial disease and the outcome depends on genetic, economic, envi-
ronmental, and behavioral determinants [5]. With a multidisciplinary team as the gold standard, a weight
management team (including nutritionists, behavioral psychologists, endocrinologists, bariatric surgeons) is
a key to successful management. With strong patient engagement, early intervention by referring to weight
loss programs can offer clinically beneficial success [6]. However, access to such care is very limited. Com-
pounding with less availability of obesity treatment and increasing obesity in our society, data further showed
that only 25% patients with obesity were offered dietary counselling, less than 5% referral, and 2% weight
reducing medications [7]. Based on National Survey between 2005 and 2006, almost two-thirds of patients
with obesity in the USA were not offered or referred to weight loss management during their primary care
visit [8]. Thus, despite the evidence-based guidelines, the care to patients with obesity for weight loss in
primary care remains suboptimal [9].

Barriers to effective screening, diagnosis, and management are extensive, in part due to previous lack of
success in weight loss, patient’s dissatisfaction with care, and limited time during regular visits. [10]. Even
though studies have demonstrated that primary care interventions for weight management are effective, only
few evaluated how overweight and obese patients are being managed in the primary care setting [11-12]. Of
all primary care visits, less than 30% were visits associated with obesity diagnosis, and up to 90% of patients
with obesity have not received formal diagnosis [9, 13]. Further, weight management counseling declined from
33% to 21% between from year 2008 to 2013 [13]. At the current rate of increasing obesity prevalence and less
availability of weight management counseling, a better obesity care model that can be delivered by primary
care physicians is essential since the evaluation of patients with obesity is a complex process, requiring time
and diligence from healthcare providers. With this background, a weight management program was created
in a University-based academic primary care practice with limited resources. This retrospective study will
examine the effectiveness of the program and will discuss the challenges and success of the program.

Methods

A novel weight management program was established in a University-based primary care practice in 2018.
The practice includes a group of 47 primary care providers who were encouraged to refer patients to this pro-
gram. Patients age above 18 and BMI more than 30 kg/m2 were referred to the program. This program was
managed by a primary care physician who is board-certified in obesity medicine. The program was scheduled
for one specific day every week and patients were scheduled for 40 minutes for the initial consultation. During
this initial visit, patients had a detailed history, physical examination, and body composition assessment
with InBody 270® scale and necessary laboratory tests like Hemoglobin A1c, Basic metabolic panel, Thyroid
Stimulating Hormone. At the end of this visit, the physician provided them with individualized meal plans,
food journal app education, exercise ideas, and strategies to control cravings. An individualized treatment
plan was outlined based on the four pillars of obesity management namely Nutrition, Physical activity,
Behavioral therapy and Pharmacotherapy. Patients were given a follow up in 4-8 weeks for a subsequent
visit. Follow up visits were scheduled for 20 minutes. During these follow up visits, patients were reassessed
on a body composition scale and goals were discussed. Counselling was provided based on the need. The
reported comorbidities included pre-diabetes, diabetes, hypertension, hyperlipidemia, cardiovascular disease,
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. sleep apnea, osteoarthritis, malignancy, depression, and polycystic ovarian syndrome. Pharmacotherapy of
obesity included metformin, phentermine, topiramate, bupropion, naltrexone, and GLP-1 agonists.

Weight loss interventions included motivational interviewing, dietary and exercise counseling, behavioral
training. Treatment was escalated with pharmacotherapy to treat obesity when appropriate.

Data collection

This was a retrospective cohort study analyzing data from the electronic medical records of all patients who
attended this program from October 1, 2018 to January 31, 2021. The inclusion criteria included age 18
years and older, BMI = or >30, and at least one valid follow-up visit in the program. Exclusion criteria
patients younger than 18, BMI<30, only baseline visit or no valid follow-up visits in the program. The study
was approved by the University of Connecticut Internal Review Board.

Outcomes: 5% or 10% weight reduction was calculated based on the time for the first and the last valid
visits.

Explanatory variables: A valid follow-up visit was defined as a follow-up visit within 90 days after a first
visit. The visits were considered as new visits if they were outside this consecutive 90-day period. Patient’s
longest, continuous visits where were less than 90 days between visits) was used to calculate for the number
of valid visits, which was then categorized into 2-3, 4-5, and 5+ visits. In addition, the secondary outcome
was the continuous days a patient stayed in the program.

Other covariates include age, gender, comorbidities (listed above), and medications (listed above) were as-
sessed and documented at each visit and included in the analysis. Hemoglobin A1c was obtained when
available.

Analysis

Descriptive analyses were reported, chi-square or t-test were performed to comparing differences by different
levels of visits. In addition, among those who had more than 2 valid visits, the time to achieve 5% weight loss
and 10% weight loss was analyzed and displayed using Kaplan-Meier Analysis. Statistical estimates with a
significance level at p<0.05 were reported. The data analysis for this paper was generated using SAS/STAT
software 9.4. Copyright © SAS Institute Inc., Cary, NC, USA.

Results

From October 1, 2018, to January 31, 2020, 300 patients were referred and showed at the one-day-a-week
obesity program at a university primary care clinic (Table 1). At baseline (their first visit), Patients reported
an average age of 48 years, BMI of 39, over 2 of any comorbidities and 1.8 types of medications, and 85%
were female. The average age of patients who visited the program two or more times was about 50 years
old, which is significantly older than those who visited only once (age=48) (p=0.03). The former group had
about two medications prescribed (mean=2.2), more than the latter group did (mean=1.2) (p<0.01). There
were other statistical differences in other characteristics between these two groups.

Table 1 . Characteristics of Patients who attended an obesity program in a primary care clinic between
November 2018 to January 2020 (n=300)

Total (N=300) 1 Visit (N=137) 2+visits (N=163) p-values

Mean (SD) Mean (SD) Mean (SD)
Age (in years) 48.1 (13.5) 46.2 (13.1) 49.7 (13.6) 0.03
Gender, %(n)
Female Male 85.0% (255) 15.0%

(45)
83.2% (114) 16.8%
(23)

86.5% (141) 13.5%
(22)

0.41

Days in the
Program (days)

NA 0 (0) 248.2 (231.2)

4
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. Total (N=300) 1 Visit (N=137) 2+visits (N=163) p-values

Baseline
Comorbidity

2.3 (1.7) 2.2 (1.8) 2.4 (1.7) 0.17

Baseline
Medication

1.8 (1.5) 1.2 (1.3) 2.2 (1.6) <0.01

Baseline BMI 40.2 (8.3) 41.0 (9.0) 39.5 (7.4) 0.14
% of patients
who achieved
5% Weight
Reduction (n)

NA NA 30.7% (50)

% of patients
who achieved
10% Weight
Reduction (n)

NA NA 14.1% (23)

In Table 2, 47.3% (n=142) had at least two visits within 90 days and 7% (n=21) had a least two visits more
than 90 days in-between. There is not statistical difference found in age, gender, baseline BMI by different
levels of visits. Patients who reported more than 90 days between visits reported having more comorbidities
(3.2) than those who reported visits within 90 days (2.3) (p=0.03). Those who reported visits within 90 days
were prescribed more medications (2.3), than did those visits >90 days (1.7) (p<0.01). In addition, 12% of
the former group achieved 10% weight loss comparing to the 29% of the latter group (p<0.04). There was
no statistical group difference in achieving 5% weight reduction from baseline (p=0.07) among those with at
least 2 visits within 90 days (n=142), 65% (n=93) two to three times, while 16% (n=23) four to five times
and 18% (n=26) more than five times, indicating 35% had their follow-up visits for one year and more.

Table 2 . Characteristics of patients who attended an obesity program more than once within or without
90 days (N=163).

Days between visits

< = 90 days*
(N=142)

< = 90 days*
(N=142)

> 90 days
(N=21)

Mean (SD) Mean (SD) Mean (SD) p-values
Age (in
years)

49.6 (12.7) 49.6 (12.7) 50.4 (18.6) 0.09

Gender,
%(n)
Female Male 85.9% (122)

14.1% (20)
85.9% (122)
14.1% (20)

90.5% (19) 9.5%
(2)

0.61

Baseline
BMI

39.3 (7.3) 39.3 (7.3) 40.6 (8.3) 0.28

Baseline
Comorbidity

2.3 (1.6) 2.3 (1.6) 3.2 (2.2) 0.03

Baseline
Medication

2.3 (1.6) 2.3 (1.6) 1.7 (1.5) <0.01

Days in the
Program

Days in the
Program

240.9 (231.9) 298.1 (225.1) 298.1 (225.1) 0.29

5% Weight
Reduction

5% Weight
Reduction

28.2% (40) 47.6% (10) 47.6% (10) 0.07

5



P
os

te
d

on
A

u
th

or
ea

30
A

p
r

20
21

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
61

97
65

09
.9

89
73

91
4/

v
1

—
T

h
is

a
p
re

p
ri

n
t

a
n
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

. 10% Weight
Reduction

10% Weight
Reduction

12.0% (17) 28.6% (6) 28.6% (6) 0.04

There is no statistical difference in patients’ age, gender and comorbidities by levels of visits. Patients who
had more visits reported higher number of medications prescribed (p<0.001). In regard to achieving 5%
weight loss, 57.7%, 43.3% and 16.1% patients who attended the clinic 5 or more times, 4-5 times, 2-3 times
respectively did so (p <0.0001). In regard to achieving 10% weight loss, 42.3%, 8.7% and 4.3% patients who
attended the clinic 5 or more times, 4-5 times and 2-3 times did it respectively (p<0.0001).

Table 3. Characteristics of patients who attended an obesity program more than once within 90 days
(N=142).

2-3 visits (N=93) 4-5 visits (N=23) 5+ visits (N=26) 5+ visits (N=26)

Mean (SD) Mean (SD) Mean (SD) p-values p-values
Age (in years) 48.6 (12.4) 47.7 (12.7) 53.8 (13.5) 0.15 0.15
Gender 0.56 0.56
Female Male 85.0% (79) 15.0% (14) 82.6% (19) 17.4% (4) 92.3% (24) 7.7% (2)
Comorbidity 2.2 (1.7) 2.6 (1.2) 2.6 (1.6) 0.30 0.30
Medication 1.9 (1.4) 2.9 (1.5) 3.2 (1.6) <0.0001 <0.0001
5% Weight Reduction 16.1% (15) 43.5% (10) 57.7% (15) <0.0001 <0.0001
10% Weight Reduction 4.3% (4) 8.7% (2) 42.3% (11) <0.0001 <0.0001

In Figure 1, 60% of patients achieved 5% of weight loss in about 200 days, and 40% achieved 10% weight
loss in about 350 days. Patients who achieved 5% weight loss, their average A1c was reduced to 5.8 at their
last visit from 6.4 at the first visit if the length of at least two consecutive visits is less than 90 days (not
reported in figures and tables).

Discussion

This current study demonstrates that single physician-led weight loss program can be successfully imple-
mented in a primary care setting and supports the hypothesis that patients with obesity are able to achieve
5% and 10% weight loss goals in such program. About one third (28.2%) of our patients achieved 5% weight
loss within 90 days. These findings align with several previous studies of similar results, yet we describe
the unique effectiveness of a single physician-led, personalized, weight loss program with minimal resources.
Davis Martin et al. performed a study to determine the effectiveness of a primary care weight loss interven-
tion African American women with obesity where the intervention group received monthly 15 minutes visits
for six months and during which physicians provided tailored health, exercise and dietary recommendations
assembled by a multidisciplinary group with the intervention group (12.5%) achieving [?]5% weight loss vs.
3 (5.2%) of standard care participants [14]. Bowerman et al. compared the effectiveness of a ten-minute
primary care physician- led intervention plus dietician-led telephone counseling session versus usual care on
patients’ satisfaction and weight loss. They concluded that their program was effective and resulted in about
9.5% and 6.5% weight loss from baseline for women and men at 6 months follow-up, respectively, when con-
sidering the averages [15]. These studies parallel our statement that the primary care setting is a successful
area to implement weight management interventions. Our novel description underscores the effectiveness
of a single physician trained in obesity medicine, without the help of a multidisciplinary team, achieving
clinically significant weight loss within a year. This highlights the potential for primary care physicians to be
trained in obesity medicine and positively intervene for weight control, even with limited time and resources.

Weight loss is a long-term process, and as we see in this study, majority of patients achieved significant weight
loss in about 200 days. Those who stayed in the program longer were more likely to achieve significant weight
loss (5% weight loss when follow up visits were within 90 days period). Therefore, patients’ retention in the

6
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. weight loss program remains a key to the success and this should be emphasized to the patients at each visit.
For adults with overweight or obesity, the longer follow-up period the better weight loss outcomes not only
in achieving goals but also maintaining weight [16-17]. In Cohen et al.’s study investigating weight loss in
patients with obesity and hypertension, those who lost weight saw their physicians more frequently, whether
in the intervention group or not, and also ended up with less antihypertensive medications at the end of the
study [18]. It is evident that patient’s engagement, even with minimal intervention, results in more positive
patient’s outcomes. This follow-up period is essential for ongoing supervision, continued education, and
positive reinforcement to reap the long-term benefits of clinically significant weight loss. More primary care
physicians should be trained in obesity medicine and be supported by hospital management and insurance
companies to schedule patients with obesity more frequently. This will create accountability to patients and
improve the outcome.

Obesity is directly related with multiple metabolic comorbidities, significant mortality and tremendous
healthcare costs. Weight loss studies demonstrated that improvement in all metabolic components of obe-
sity can be seen with 5-10% weight loss [19]. Higher weight loss goals may be required to improve mortality
outcomes [20]. In view of healthcare costs related to overweight and obesity, significant reduction in hos-
pitalizations, medications cost in patients with diabetes was observed with again 5-10% weight loss [21].
Sustained remission of type 2 diabetes has been achieved in more than third of patients who maintained at
least 10 kg weight loss [22]. Our study found similar impact of 5% weight loss on hemoglobin A1c which
decreased from average 6.4% at the first visit to 5.8% at the last visit. Hence, the greater the weight loss,
the better improvement in metabolic components and complications of obesity which, as we prove, can be
successfully achieved in single physician-led weight loss program.

Finally, it is important to note the challenge of adherence to weight loss intervention and maintain scheduled
follow up visits throughout this study due to the ongoing uncertainty of COVID-19 and visit cancellations.
In our study nearly half patients visited the clinic only once. Patient’s dropout rates differ among studies
with attrition varying between 30-81.5% [23-24]. This particular challenge has many underlying reasons.
Factors affecting attendance and adherence to interventions include psychosocial (stress, depression, social
support), socio-demographic (age, employment, education) and behavioral (previous failed weight loss at-
tempts) aspects [24]. To improve the efficiency of physician-led weight loss, these barriers to compliance
need to be addressed. High adherence was observed in the interventions incorporating social support (peer
coaches, involving family, and buddy programs) [25]. With the recent burst of telemedicine, the availability
of telephone and video visits have a great potential to overcome access or resource barriers. Motivation as an
important factor, can be monitored by questionnaire at each visit to identify these patients who may need
more time spent on coaching, positive reinforcement and finding psychosocial aspects that interfere with
adherence. Improving self-monitoring by behavioral strategies like electronic diet diaries may also improve
attendance and patients’ engagement. In future studies, there are grounds for better understanding attrition
barriers and improvement in patients’ engagement in the weight loss program.

Conclusion

A single physician-led weight loss program is a unique model of weight loss management that can be success-
fully introduced in the primary care setting with proper training even with limited resources and without
multidisciplinary team. This practice can achieve 5% and 10% weight loss in patients with obesity, along
with improvement in metabolic components. Weight loss is a long process, as about 60% of patients will
take up to 200 days to achieve 5% weight loss. Although adherence and attendance are important predic-
tors of weight loss, they can be improved by addressing patient-specific barriers and creating practice-based
methods to improve follow-up rates and patients’ engagement.
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