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ABSTRACT

Introduction: Weight loss has been identified
as a key strategy for improving glycemic and
metabolic outcomes in people with type 2 dia-
betes (T2D). However, the long-term, real-world
impact of weight loss on these outcomes
remains unclear. This study aimed to

investigate (1) the association between weight
loss and glycemic control, (2) association
between weight loss and metabolic parameters,
and (3) predictors of weight loss and how
weight change trajectory varies based on index
body mass index (BMI).
Methods: A retrospective, longitudinal cohort
study using the linked IQVIA Ambulatory elec-
tronic medical records and PharMetrics� Plus
databases was performed from January 1, 2010
through December 31, 2019 in adults with T2D.
Participants were categorized into 1-year and
5-year follow-up cohorts based on their
observed weight change over time. Longitudi-
nal values for vital signs and laboratory param-
eters, including BMI, weight, glycated
hemoglobin (HbA1c), and metabolic parameters
(liver enzymes and cholesterol), were reported
at index date and every 6 months post index
date. Multivariable logistic regression analysis
was used to evaluate the factors associated with
weight loss.
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Results: Of 1,493,964 people evaluated,
1,061,354 (71%) and 308,320 (20.6%) were
classified into the 1-year and 5-year follow-up
cohorts. Average HbA1c reductions of 1.2% and
0.5% were observed among people who lost
C 15% of index weight in the 1-year and 5-year
follow-up cohorts, respectively. Higher weight
loss percentages were associated with numeri-
cally greater improvements in metabolic
parameters. The presence of bariatric surgery
and higher index BMIs were identified as the
strongest predictors of C 15% and C 10%
weight loss in both follow-up cohorts.
Conclusion: Results from this study suggest
that modest and sustained weight loss can lead
to clinically meaningful improvements in gly-
cemic and metabolic parameters among people
with T2D. These findings highlight the impor-
tance of weight management in managing T2D
and preventing its associated complications.

Keywords: Glycemic parameters; Metabolic
parameters; Retrospective cohort study; Type 2
diabetes; Weight loss

Key Summary Points

Why carry out this study?

There is limited real-world evidence on
long-term impact of weight loss on
glycemic control and metabolic
parameters in people with type 2 diabetes
(T2D).

The current study assesses both the short-
term (1-year) and long-term (5-year)
impact of weight loss in people with T2D
using US claims data linked with
electronic medical records (EMR).

What was learned from the study?

The key findings highlight the positive
effects of weight loss in people with T2D
and overweight or obesity and indicate
that modest and sustained weight loss can
lead to clinically meaningful
improvements in glycemic and metabolic
parameters.

In view of these results, health care
providers may consider personalizing
weight-centric approaches for their
patients for better management of T2D
and prevention of its associated
complications.

INTRODUCTION

Over the past 2 decades, there has been a sub-
stantial increase in the prevalence of diabetes,
with approximately 37 million people being
affected in the USA [1]. Obesity is a strong pre-
dictor and risk factor for type 2 diabetes (T2D)
and is associated with insulin resistance and
hyperglycemia [2]. Previous studies have estab-
lished the role of weight loss in effective man-
agement of T2D [3–6]. A systematic literature
review and meta-analysis of prospective trials
studying the effects of energy-reduced diets,
anti-obesity drugs, and bariatric surgery showed
that weight loss in people with T2D and over-
weight or obesity is accompanied by a reduction
in glycated hemoglobin (HbA1c) levels [7].

A modest and sustained weight loss of 5–10%
of total body weight in people with T2D and
overweight or obesity was shown to improve
glycemic control and reduce dependency on
glucose-lowering medications. An even greater
weight loss can further lower HbA1c and fasting
glucose, and promote sustained remission of
diabetes for at least 2 years [8]. For people with
body mass index (BMI)[ 35 kg/m2 who do not
achieve durable weight loss nor improvement
in comorbidities with nonsurgical methods,
bariatric surgery has been shown to result in
weight loss of as much as 60–70% of excess
body weight, with about 60–80% of people with
obesity showing T2D remission following the
surgery [9].

Inflammation has also been identified as one
of the key risk factors contributing to the
development of T2D [2, 10, 11]. The chronic
inflammatory microenvironment established by
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obesity and T2D in people with these condi-
tions results in various metabolic disorders
associated with weight gain [12–15], including
diabetic dyslipidemia, characterized by high
low-density lipoprotein (LDL) cholesterol and
triglycerides, and low high-density lipoprotein
(HDL) cholesterol, comprising a major cardio-
vascular risk factor [16]; and elevated plasma
levels of liver enzymes, such as aspartate
aminotransferase (AST) and alanine transami-
nase (ALT) [17]. Furthermore, weight loss in
people with obesity was shown to reduce serum
levels of inflammatory markers, subsequently
improving insulin sensitivity [18–20].

Given the association between obesity and
T2D, treatment guidelines from the American
Diabetes Association, the American Association
of Clinical Endocrinology, and the American
College of Endocrinology recommend weight
loss through lifestyle interventions [4, 21] or
nonsurgical energy restriction in people with
T2D and a BMI C 25 kg/m2 [21]. Furthermore,
the guidelines recommended newer therapies
such as sodium-glucose co-transporter 2 inhibi-
tors (SGLT2i), glucose-dependent insulinotropic
polypeptide (GIP)/glucagon-like peptide 1 (GLP-
1) receptor agonist (RA), and GLP-1 RAs for
weight-centric management of T2D. In addition
to their ability to improve glycemic control,
these therapies have also been shown to pro-
mote weight loss [2], leading to a paradigm shift
towards better management of T2D.

However, there is limited real-world evi-
dence on weight loss in people with T2D and its
impact on long-term glycemic control and
metabolic parameters. The current study asses-
sed both the short-term and long-term impact
of weight loss in people with T2D using US
claims data linked with electronic medical
records (EMR). Changes in glycemic and meta-
bolic parameters were assessed in both 1-year
and 5-year follow-up cohorts across weight-
change categories. In addition, the study also
assessed the factors influencing weight loss and
the impact of index BMI on the participants’
weight-loss trajectory.

METHODS

Study Design and Data Source

This retrospective, longitudinal cohort study
was conducted using data from the IQVIA
Ambulatory EMR-US database and the
PharMetrics� Plus commercial claims database.
The IQVIA Ambulatory EMR database is a large
real-world EMR database in the USA, containing
data for more than 76 million people from over
100,000 physicians in over 800 practices. A
subset of people in the EMR database also have
health insurance claims information available
in the PharMetrics Plus database, which con-
tains information for more than 150 million
individuals across the USA. The linked IQVIA
Ambulatory EMR and PharMetrics Plus data-
bases encompass de-identified data for over
12 million people. This study was conducted
from January 1, 2010 through December 31,
2019, and the study selection period was from
January 1, 2010 through December 31, 2018.

Selection Criteria

This study included all people in the EMR
database who had at least one diagnosis of T2D
during the study selection period and at least
two recorded weight values. The index date was
defined as the date of the first observed T2D
diagnosis. Participants were aged C 18 years on
the index date and had at least one weight value
recorded in the database on or after this date.
This weight value was designated as the index
weight, and the corresponding date was the
index weight date. In addition to the index
weight, participants were also required to have
another weight value recorded in the
database C 90 days after the index weight date.
Lastly, eligible participants had C 12 months of
continuous health plan enrollment data post
index weight date and were followed from
index weight date until either disenrollment
from the health plan or the last available
physician follow-up visit (whichever came ear-
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lier). Participants were excluded if they had a
diagnosis of any of the conditions listed in
Supplementary Table S1.

Study Population

The study population was categorized into two
non-mutually exclusive cohorts based on
observed weight change over time: (1) partici-
pants with weight values observed at 1-year
(± 90 days) follow-up from the index weight
date, and (2) participants with weight values
observed at 5-year (± 90 days) follow-up from
the index weight date. Both cohorts were fur-
ther stratified by weight changes, and the fol-
lowing categories were identified: weight
increase of[3%; no weight change (i.e., weight
within ± 3% of index weight value); weight
decrease of [ 3% to \5%; weight decrease of
C 5% to \10%; weight decrease of C 10% to
\15%; and weight decrease of C 15%.

Study Variables

Demographic data were collected relative to the
index weight date. This included variables such
as age, sex, race, and geographic location (US
census region). Longitudinal values for vital
signs and laboratory parameters, including BMI,
weight, HbA1c, proportion of participants
achieving HbA1c\7%, and metabolic parame-
ters, were reported for each 6-month period
following the index weight date. Baseline or
index BMI was reported based on the following
categories: normal weight (18.5 to\25 kg/m2),
overweight (25 to \ 30 kg/m2), class 1 obesity
(30 to \35 kg/m2), class 2 obesity (35 to
\40 kg/m2), and class 3 obesity (C 40 kg/m2).
The metabolic parameters evaluated in this
study were LDL cholesterol, HDL cholesterol,
triglycerides, total cholesterol, fasting blood
glucose (FBG), ALT, and AST. All the data were
obtained from the EMR database. Overall,
comorbidity burden was summarized using the
Charlson Comorbidity Index (CCI) score [22],
and diabetes severity was assessed using the
Diabetes Complications Severity Index (DCSI)
score [23]. Both scores were calculated and
reported for each participant during the first

year of follow-up. Additionally, the percentages
of participants with nonalcoholic steatohepati-
tis, sleep apnea, polycystic ovary syndrome, and
obesity were reported. The number and per-
centages of participants who underwent bar-
iatric surgery and who received antidepressants,
oral corticosteroids, and/or weight loss medi-
cations for each year of follow-up were also
reported.

Statistical Analysis

The data were analyzed using descriptive
statistics and reported separately for each
cohort. Continuous variables were summarized
using means (standard deviation), and categor-
ical variables were summarized using numbers
and percentages. A multivariable logistic
regression analysis was performed to evaluate
the factors associated with weight loss as a
function of a set of covariates (demographics,
clinical characteristics, and baseline BMI) to
control for potential confounding factors. In
this analysis, the likelihood of a participant
achieving a specified weight loss threshold (i.e.,
C 10% and C 15% weight loss at 1-year or
5-year follow-up) was estimated, and the asso-
ciated odds ratios (OR) and 95% confidence
intervals (CI) were calculated. Statistical signif-
icance was defined as a p value of \ 0.05.
Imputations were not applied for missing data,
either for participants or variables. Only
observed data were reported at each timepoint.
All data were analyzed using SAS Studio.

Compliance with Ethics Guidelines

This study was conducted in accordance with
the ethical principles that have their origin in
the Declaration of Helsinki and that are con-
sistent with Good Pharmacoepidemiology
Practices and applicable laws and regulations of
the country or countries where the study was
conducted, as appropriate. Participants’ data
were deidentified to protect privacy. A formal
Consent to Release Information form was not
required since this was an observational study
that used previously collected data and did not
impose any form of intervention.
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RESULTS

Demographics and Clinical Characteristics

A total of 1,493,964 people with T2D met the
study selection criteria, of which 1,061,354
(71%) were in the 1-year follow-up cohort and
308,320 (20.6%) in the 5-year follow-up cohort
(Fig. S1). Table 1 presents a summary of demo-
graphic and baseline characteristics for both
cohorts. The mean age was similar across all
weight-change categories in each of the cohorts.
The lowest mean age (58.7 years) was observed
among participants with C 15% weight loss in
the 1-year follow-up period. Conversely, in the
5-year follow-up period, the lowest mean age
(59.2 years) was observed among participants
with weight increase[3%. For the cohorts,
large decreases in body weight (i.e., 10% or
higher) occurred in\5% of participants during
1-year follow-up and \ 15% of participants
during 5-year follow-up. There were no sub-
stantial differences among the weight-change
categories in both follow-up periods for the
following variables: race, geographic region,
weight loss medications, CCI, or DCSI scores.

Obesity and sleep apnea were the most
commonly diagnosed comorbidities of interest
across all weight-change categories. Moreover,
these comorbidities were most prevalent among
those who experienced greater weight loss per-
centages. Furthermore, a numerically higher
prevalence of bariatric surgery was also observed
among people who had a weight loss of C 15%
(1-year follow-up cohort: 6.8% vs. 0.2–1.0% for
the remaining weight-change categories; 5-year
follow-up cohort: 4.0% vs. 0.3–0.7% for the
remaining weight-change categories). Overall,
the percentage of participants who underwent
bariatric surgery tended to increase among
patients with greater weight loss in both follow-
up cohorts.

Changes in Longitudinal Weight

In the 1-year follow-up cohort, participants
with the greatest weight loss, i.e., C 15%, had a

23% (25.9 kg) reduction in weight from the
index weight date (Fig. 1a). A similar pattern
was observed in the 5-year follow-up cohort,
that is, participants with C 15% weight loss had
a 22% (22.9 kg) reduction in weight from the
index weight date (Fig. 1b). Overall, participants
with numerically greater weight loss in follow-
up tended to have a higher index weight in
both follow-up cohorts.

Association Between Weight Loss
and Glycemic Parameters

During both 1-year and 5-year follow-up peri-
ods, the largest decrease in HbA1c was observed
among participants who lost C 15% of their
index weight: 1.2% and 0.5%, respectively
(Fig. 2a, b). The percentage of participants with
HbA1c\ 7% at weight index date was relatively
similar across weight-change categories (Fig. 3).
The percentage of participants who attained
HbA1c\ 7% in the 1-year follow-up cohort was
numerically highest among participants with
C 10% to \15% and C 15% weight loss (74%
and 77%, respectively, vs. 48–65% for the
remaining weight-change categories). A similar
pattern was observed for the 5-year follow-up
cohort, that is, 56% and 64%, respectively, vs.
40–50% for the remaining weight-change cate-
gories. Overall, increasing weight loss percent-
ages were associated with numerically greater
reductions in HbA1c levels and a higher pro-
portion of participants achieving HbA1c targets.

In the 1-year follow-up cohort, those who
lost C 15% of their index weight had the largest
mean reduction in FBG levels (26.3 mg/dL;
Fig. 4a). However, in the 5-year follow-up
cohort, a mean increase of 3.6 mg/dL was
observed within this category (Fig. 4b).

Association Between Weight Change
and Metabolic Parameters

In the 1-year follow-up cohort, reductions in
LDL (5.4–9.6 mg/dL) and total cholesterol
(6.4–13.8 mg/dL) plateaued beyond C 10%
weight loss from the index weight date (Fig. 5a,
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b). In addition, the weight-change categories in
the 5-year follow-up cohort (Fig. 6a, b) revealed
a similar plateauing effect beyond C 10%
weight loss for LDL (9.9–11.9 mg/dL) and total
cholesterol (11.6–15.0 mg/dL). Numerically
greater improvements in HDL, triglycerides,
ALT, and AST levels were associated with
increasing weight loss percentages, among both
1-year and 5-year follow-up cohorts.

The increase from the index date in HDL
ranged from 0.4 to 5.0 mg/dL in the 1-year
cohort and 0.6–4.5 mg/dL in the 5-year follow-
up cohort (Figs. 5c, 6c). The reduction from the
index date in triglycerides ranged from 5.3 to
53.0 mg/dL in the 1-year cohort and
0.3–40.4 mg/dL in the 5-year follow-up cohorts
(Figs. 5d, 6d). The level of HDL cholesterol was
lower than baseline (an undesirable change)
among participants who had a weight increase
of [3% at both 1-year and 5-year follow-up.
Total reduction in liver enzymes from index
date to follow-up ranged from 0.4 to 9.7 IU/L in
both follow-up cohorts (Figs. 5e, f, 6e, f).

Predictors of Weight Loss

A total of 1,049,618 and 307,455 people were
categorized into the five index BMI categories
for the 1-year and 5-year follow-up cohorts,
respectively (Fig. 7a, b). Index BMI data for the
remaining participants were unknown
or\18.5 kg/m2 and are not included in this
analysis. The percentage of participants who
experienced C 15% weight loss in the 1-year
follow-up cohort increased from 0.6% to 4.2%
as the index BMI increased. Similarly, this per-
centage increased from 2.3% to 11.0% in the
5-year follow-up cohort.

The multivariable logistic regression analysis
indicated that among all BMI categories,
BMI C 35 kg/m2 was the strongest predictor of
C 15% weight loss in the 1-year and 5-year fol-
low-up cohorts (1-year follow-up cohort:
OR 4.8, 95% CI 4.4–5.3; 5-year follow-up
cohort: OR 5.3, 95% CI 4.9–5.8; p\0.001 for
both; Table 2). All other covariates held con-
stant, the strongest predictor of C 15% and
C 10% weight loss in both follow-up cohorts

Fig. 1 a, b Changes in longitudinal weight in 1-year and 5-year follow-up cohorts
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was the presence of bariatric surgery (1-year
follow-up cohort: OR 17.0, 95% CI 15.8–18.3
and OR 9.6, 95% CI 8.9–10.2, respectively;
5-year follow-up cohort: OR 8.5, 95% CI 7.7–9.4
and OR 4.9, 95% CI 4.5–5.4, respectively;
p\0.001 for all).

Additionally, female sex and the use of
antidepressants were factors that were positively
associated with weight loss in both follow-up
cohorts. In the 1-year follow-up cohort, the use
of weight loss medications, sulfonylureas, and
dipeptidyl peptidase 4 (DPP4) inhibitors were
significantly associated with C 10% and C 15%
weight loss. However, this association was not
significant in the 5-year follow-up cohort,
except for DPP4 inhibitors in the C 15% weight
loss category (Table 2). The use of GLP-1 RA was
not associated with either C 10% or C 15%
weight loss. The combined effect of sex, BMI,
and age (as interactive predictors) on weight
loss was also evaluated, and it was observed that
women aged\ 65 years with BMI C 35 kg/m2

were significantly more likely to achieve C 10%
and C 15% weight loss in the 1-year follow-up
cohort. In the 5-year follow-up cohort, women
aged[75 years with BMI C 35 kg/m2 had the
highest likelihood of weight loss among all
evaluated interactive predictors. Data for all
interactive predictors of C 10% and C 15%
weight loss are provided in Supplementary
Table S2.

DISCUSSION

To date, most studies have reported only the
short-term effects of weight loss in people with
T2D and overweight or obesity, most of them in
relation to specific antihyperglycemic treat-
ment classes [2, 24–26]. Studies examining the
long-term effect of weight loss in this popula-
tion are limited. The current study aimed to
assess the long-term effects of weight loss
among people with T2D in the USA using real-

Fig. 2 a, b Changes in longitudinal HbA1c values by weight-change categories in 1-year and 5-year follow-up cohorts.
HbA1c glycated hemoglobin
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world data derived from an EMR database and
linked health care claims data. It is noteworthy
that the improvements in glycemic and meta-
bolic parameters observed in the study popula-
tion are independent of antihyperglycemic
medications used.

Association Between Weight Loss
and Glycemic Parameters

HbA1c remained consistent across the weight-
change categories at the index date and subse-
quently decreased along the categories with
increasing weight loss in both 1-year and 5-year
follow-up cohorts. The higher the weight loss,
the greater the improvement in HbA1c. There
was an incremental increase in the percentage
of participants with HbA1c\ 7.0% in the
highest weight loss category in the 1-year fol-
low-up cohort. In line with our findings,
Gummesson et al. [7] reported a direct associa-
tion between weight loss and HbA1c reduction
with a 0.1% reduction in mean HbA1c with

every 1 kg of weight lost. In addition, the study
reported that similar degrees of weight loss
resulted in greater HbA1c reduction in individ-
uals with poor glycemic control than their
counterparts with better glycemic control at
baseline. Further, in a retrospective cohort
study, Shantha et al. [27] reported an inten-
tional weight loss of 4.5%, 8.7%, and 10.3%
resulting in a corresponding reduction in
HbA1c levels by 0.5%, 1.0%, and 1.5% at 5.6,
8.7, and 10.1 months, respectively. In contrast,
it was observed in our study that the improve-
ment in glycemic control resulting from weight
loss in the 5-year follow-up cohort was less than
that in the 1-year follow-up cohort across the
weight-change categories. Also, a modest
weight loss of 5–10% in the 5-year follow-up
cohort did not translate into a clinically mean-
ingful reduction in HbA1c. This underscores the
fact that weight loss alone, despite being a
critical component, does not bring about gly-
cemic control, as diabetes involves a complex
interplay of various physiological, therapeutic,

Fig. 3 a, b Percentage of participants with HbA1c\ 7.0% by weight-change categories in 1-year and 5-year follow-up
cohorts. HbA1c glycated hemoglobin
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and lifestyle factors [28] that might have varied
over the course of the study period.

Association Between Weight Loss
and Metabolic Parameters

A weight loss of C 10% resulted in greater
improvements in LDL and total cholesterol
from the index date to the 1-year follow-up.
This finding is consistent with that of Wing
et al. [6], which showed greater odds of clini-
cally significant improvements in lipid profiles
in individuals with a weight loss of 10–15% of
body weight. There was an improvement in LDL
levels in the 1-year follow-up cohort that per-
sisted across the weight-change categories in
the 5-year follow-up cohort. The trend observed
in LDL level agrees with the Action for Health in
Diabetes (Look AHEAD) study that reported a
positive association between the magnitude of
weight loss and improvement in lipids, except

for LDL [10]. Furthermore, HDL and triglyceride
levels also improved with increasing categorical
weight loss in the 1-year and 5-year follow-up
cohorts. Blonde et al. [29] reported highest
improvement in liver enzymes with greater
reductions in body weight with exenatide once
weekly therapy. In the current study, regardless
of antihyperglycemic medications, a similar
trend was observed in AST and ALT levels across
the weight-change categories in both 1-year and
5-year cohorts.

Predictors of Weight Loss

In the current study, the highest weight loss was
noted in participants in the higher index BMI
categories. These findings corroborate those of
Raynor et al. [30] who assessed the effect of
intensive lifestyle interventions on intentional
weight loss in relation to baseline BMI in people
with T2D and overweight and suggested that a

Fig. 4 a, b Changes in longitudinal fasting blood glucose by weight-change categories in 1-year and 5-year follow-up cohorts
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greater amount of weight loss was associ-
ated with a higher baseline BMI. However, Deng
et al. [24] reported that baseline BMI had no
effect on weight loss in people on exenatide
monotherapy. Further, in a study conducted by
Bonora et al. [31] to evaluate the impact of
dulaglutide on weight loss in people with T2D,
it was reported that those with higher baseline

BMI experienced numerically greater absolute
weight loss. However, the mean percentage
weight loss between the BMI subgroups was
similar, indicating that weight loss is indepen-
dent of baseline BMI.

A greater percentage of participants experi-
encing a weight loss of C 15% of index weight
in the 1-year and 5-year follow-up cohorts were

Fig. 5 a–f Changes in metabolic parameters by weight-
change categories in 1-year follow-up cohort. LDL low-
density lipoprotein cholesterol, HDL high-density

lipoprotein cholesterol, ALT alanine aminotransferase,
AST aspartate aminotransferase
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reported to have undergone bariatric surgery,
which is commonly recommended for the
effective remission and prevention of T2D in
adults with a higher BMI showing no sustained
weight loss and improvement in comorbidities
with nonsurgical methods [8, 32, 33].

An increased likelihood of achieving a
weight loss of C 10% and C 15% was observed

among those receiving antidepressants, DPP4
inhibitors, and sulfonylureas at the 1-year fol-
low-up and those receiving insulin at the 5-year
follow-up, in contrast to the usual weight loss or
weight gain effects of these drugs [34, 35],
warranting further investigation. GLP-1 RA use
was noted in 5–7% of the participants; however,
it was not associated with weight loss in both

Fig. 6 a–f Changes in metabolic parameters by weight-
change categories in 5-year follow-up cohort. LDL low-
density lipoprotein cholesterol, HDL high-density

lipoprotein cholesterol, ALT alanine aminotransferase,
AST aspartate aminotransferase
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cohorts. This may be linked to the approved
doses of GLP-1RAs at the time of this study,
which might have been insufficient to facilitate
substantial degrees of weight loss. Anti-obesity
medications were found to be significant pre-
dictors of weight loss in the 1-year follow-up
cohort but not in the 5-year follow-up cohort.
This could be attributed to the fact that to
achieve and sustain weight loss and manage
obesity in the long run, it should be treated as a
chronic condition, warranting continued treat-
ment. Often these medications should be given
in combination with adjuvant lifestyle or
behavioral-based interventions [36], which
emphasizes the need for a shift in the treatment
paradigm of chronic management of obesity

and thus novel anti-obesity medications that
can produce sustained weight loss in the long
run. Another reason for the lack of significant
predictors of weight loss in the 5-year follow-up
cohort could be the limited number of claims
on the long-term use of anti-obesity medica-
tions in our study cohorts.

This study highlights some clinically mean-
ingful implications of weight loss on long-term
outcomes in people with T2D and overweight
or obesity through analysis of real-world data in
the USA. These findings reinforce the impor-
tance of weight management in people with
T2D and provide additional information to
support clinical decision-making. Furthermore,
assessing predictors that influence weight loss
can help mitigate disease burden.

Limitations

Retrospective database studies are subject to
several limitations, and the findings of this
study should be viewed in the context of such
limitations. There is a possibility of missing
diagnosis data as a result of either physician
choice or lack of reporting by the patient. Also,
the information in the EMR database on the
date of onset of T2D and medication adherence
is limited. The patient records came from a well-
insured population; therefore, the reported
results may not be generalizable to the entire US
population with T2D. In addition, other
demographics variables that potentially affect
glycemic control, such as race/ethnicity, region,
socioeconomic status, or duration of diabetes,
were not available for this analysis. Finally, the
findings of this study indicate associations but
not causation.

CONCLUSION

The key findings of this study showed that
participants with a higher index BMI (C 30 kg/
m2) had greater weight loss percentages and the
subsequent largest reduction in HbA1c. Modest
and sustained weight loss resulted in improved
metabolic parameters, which in turn could
translate into better cardiometabolic outcomes.
In light of the results highlighting the positive

Fig. 7 a, b BMI at index date among weight-change
categories in 1-year and 5-year follow-up cohorts. BMI
body mass index, n total number of patients in each
weight-change category

422 Diabetes Ther (2024) 15:409–426



T
ab
le
2

Pr
ed
ic
to
rs
of

C
15
%

an
d
C

10
%

w
ei
gh
t
lo
ss
at

1-
ye
ar

an
d
5-
ye
ar

fo
llo
w
-u
p

V
ar
ia
bl
e

1-
ye
ar

fo
llo

w
-u
p

5-
ye
ar

fo
llo

w
-u
p

‡
15
%

w
ei
gh
t
lo
ss

‡
10
%

w
ei
gh
t
lo
ss

‡
15
%

w
ei
gh
t
lo
ss

‡
10
%

w
ei
gh
t
lo
ss

O
R
(9
5%

C
I)

p
va
lu
e

O
R
(9
5%

C
I)

p
va
lu
e

O
R
(9
5%

C
I)

p
va
lu
e

O
R
(9
5%

C
I)

p
va
lu
e

In
de
x
B
M
I
(k
g/
m

2 )
a

25
to
\

30
1.
43

(1
.3
1–

1.
57
)

\
0.
00
1

1.
33

(1
.2
7–

1.
39
)

\
0.
00
1

1.
52

(1
.3
8–

1.
66
)

\
0.
00
1

1.
44

(1
.3
7–

1.
52
)

\
0.
00
1

30
to
\

35
2.
18

(2
.0
0–

2.
38
)

\
0.
00
1

1.
76

(1
.6
8–

1.
84
)

\
0.
00
1

2.
56

(2
.3
3–

2.
80
)

\
0.
00
1

2.
23

(2
.1
2–

2.
35
)

\
0.
00
1

C
35

4.
82

(4
.4
3–

5.
25
)

\
0.
00
1

2.
86

(2
.7
4–

2.
99
)

\
0.
00
1

5.
34

(4
.8
8–

5.
84
)

\
0.
00
1

3.
91

(3
.7
0–

4.
12
)

\
0.
00
1

Fe
m
al
ea

1.
30

(1
.2
6–

1.
34
)

\
0.
00
1

1.
31

(1
.2
9–

1.
34
)

\
0.
00
1

1.
51

(1
.4
6–

1.
56
)

\
0.
00
1

1.
41

(1
.3
7–

1.
44
)

\
0.
00
1

O
be
si
ty

1.
05

(1
.0
1–

1.
09
)

0.
01
6

1.
04

(1
.0
1–

1.
06
)

0.
00
4

0.
71

(0
.6
8–

0.
73
)

\
0.
00
1

0.
73

(0
.7
1–

0.
74
)

\
0.
00
1

A
nt
id
ep
re
ss
an
ts
b

1.
30

(1
.2
5–

1.
36
)

\
0.
00
1

1.
27

(1
.2
4–

1.
30
)

\
0.
00
1

1.
40

(1
.3
5–

1.
46
)

\
0.
00
1

1.
25

(1
.2
2–

1.
29
)

\
0.
00
1

C
or
ti
co
st
er
oi
ds

b
1.
08

(1
.0
4–

1.
12
)

\
0.
00
1

1.
12

(1
.0
9–

1.
14
)

\
0.
00
1

1.
03

(1
.0
0–

1.
07
)

0.
05
2

1.
03

(1
.0
1–

1.
05
)

0.
00
9

W
ei
gh
t
lo
ss
m
ed
ic
at
io
ns

b
1.
13

(1
.0
4–

1.
23
)

0.
00
4

1.
22

(1
.1
6–

1.
29
)

\
0.
00
1

1.
06

(0
.9
9–

1.
14
)

0.
12
1

0.
99

(0
.9
5–

1.
04
)

0.
70
4

B
ar
ia
tr
ic
su
rg
er
yb

16
.9
6
(1
5.
76
–1

8.
25
)

\
0.
00
1

9.
56

(8
.9
4–

10
.2
3)

\
0.
00
1

8.
49

(7
.6
8–

9.
40
)

\
0.
00
1

4.
91

(4
.4
7–

5.
40
)

\
0.
00
1

D
PP

4
in
hi
bi
to
rs
b

1.
11

(1
.0
6–

1.
16
)

\
0.
00
1

1.
06

(1
.0
3–

1.
09
)

\
0.
00
1

1.
08

(1
.0
4–

1.
12
)

\
0.
00
1

1.
00

(0
.9
8–

1.
02
)

0.
99
1

In
su
lin

b
0.
92

(0
.8
9–

0.
95
)

\
0.
00
1

0.
97

(0
.9
5-

0.
99
)

0.
01
4

0.
90

(0
.8
7–

0.
93
)

\
0.
00
1

1.
04

(1
.0
2–

1.
07
)

\
0.
00
1

SG
L
T
2
in
hi
bi
to
rs
b

1.
16

(1
.0
8–

1.
24
)

\
0.
00
1

0.
94

(0
.9
1–

0.
98
)

0.
00
3

0.
98

(0
.9
3–

1.
03
)

0.
31
6

0.
82

(0
.7
9–

0.
84
)

\
0.
00
1

Su
lfo

ny
lu
re
as
b

1.
17

(1
.1
2–

1.
21
)

\
0.
00
1

1.
19

(1
.1
6–

1.
22
)

\
0.
00
1

0.
99

(0
.9
5–

1.
02
)

0.
45
1

0.
98

(0
.9
6–

1.
00
)

0.
08
2

G
L
P-
1
R
A
b

1.
08

(1
.0
0–

1.
16
)

0.
05

1.
03

(0
.9
8–

1.
08
)

0.
27

1.
08

(1
.0
1–

1.
15
)

0.
02
4

0.
98

(0
.9
4–

1.
03
)

0.
46
8

B
M
I
bo
dy

m
as
s
in
de
x,
C
I
co
nfi

de
nc
e
in
te
rv
al
,
D
PP

4
di
pe
pt
id
yl

pe
pt
id
as
e
4,

O
R
od
ds

ra
ti
o,

SG
L
T
2
so
di
um

-g
lu
co
se

co
-t
ra
ns
po
rt
er

2,
G
L
P-
1
R
A

gl
uc
ag
on
-li
ke

pe
pt
id
e
1
re
ce
pt
or

ag
on
is
t

a R
ef
er
en
ce

fo
r
B
M
I
an
d
se
x
w
as

B
25

kg
/m

2
an
d
m
al
e,
re
sp
ec
ti
ve
ly

b O
bs
er
ve
d
in

1-
ye
ar

an
d
5-
ye
ar

fo
llo
w
-u
p
co
ho
rt
s,
re
sp
ec
ti
ve
ly

Diabetes Ther (2024) 15:409–426 423



effects of weight loss in people with T2D, health
care providers may consider personalizing
weight-centric approaches for better manage-
ment of T2D for their patients.
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