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Purpose: Type 2 diabetes (T2D) medication adherence is poor and is impacted by individual 
drug characteristics. Treatment-associated weight change can affect medication-taking beha-
vior. This review aimed to explore weight change on T2D therapy and consider its impact on 
adherence and discontinuation.
Methods: Searches were conducted in MEDLINE and EMBASE (2005 to September 2020), 
and among recent congress abstract books for studies providing data on medication adher-
ence or discontinuation and weight change in people with T2D (PwD).
Results: Nine studies meeting the inclusion criteria were identified from 9188 bibliographic 
records. All three studies exploring weight change and discontinuation reported weight loss to be 
associated with higher persistence. Seven studies of varying design explored weight change and 
adherence. Four reported absolute weight change (kg) and adherence: one pooled data from 
different diabetes medications and demonstrated that self-reported adherence was significantly 
associated with weight loss; however, three studies found that weight change in adherent PwD 
was in the direction of the known weight profile (loss/gain) of the evaluated drug. Categorical 
weight loss (≥3%) and adherence were reported in two studies: one reported that numerically 
more adherent versus non-adherent PwD lost ≥3% weight regardless of the drug’s weight profile, 
the other showed that early weight loss with a glucagon-like peptide-1 agonist was significantly 
associated with better adherence. One study reported adherence by categorical weight change; as 
weight loss increased, adherence scores improved, regardless of drug type.
Conclusion: Findings suggest that discontinuation rates may be lower in PwD who lose as 
compared to those who gain weight on T2D treatment. The evidence base on adherence and 
weight change is more challenging to interpret due to the range of study designs. Given the 
importance of weight control in T2D, further research exploring the individual’s treatment, 
weight journey, and behaviors over time should be undertaken.
Keywords: adherence, discontinuation, type 2 diabetes, weight

Introduction
A strong relationship exists between diabetes and overweight or obesity.1 Estimates 
suggest that ~90% of people with type 2 diabetes (T2D) have overweight or obesity.2,3 

People with T2D and high BMI have worse glycemic control.4–6 Furthermore, as BMI 
increases, achievement of target levels of glycated hemoglobin (HbA1c) declines.4–7 In 
addition, high BMI has been reported to be a major contributory factor in the devel-
opment of T2D-related complications including neuropathy, nephropathy, cardiovas-
cular disease, and peripheral vascular disease.8–10 Overweight and obesity among 
individuals with T2D are also strongly predictive of increasing health-care costs.9,11–13
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Given these observations, weight reduction is recog-
nized as a key component of T2D management as outlined 
in international clinical guidelines.14,15 However, weight 
management in people with T2D is complicated by the 
fact that many commonly used glucose-lowering agents 
(GLAs) are themselves associated with weight-altering 
properties including weight gain (eg, thiazolidinediones 
[TZD], sulfonylureas [SU], and insulin), or weight loss 
(eg, metformin, glucagon-like peptide-1 receptor agonists 
[GLP-1 RA], and sodium-glucose co-transporter-2 inhibi-
tors [SGLT-2i]).16,17 As such, guidelines recommend that 
if lifestyle changes need to be supplemented with a GLA 
in T2D, then a medication with proven weight-loss bene-
fits is preferred.14,15

Despite the range of treatments available for the man-
agement of hyperglycemia in T2D and their known benefits 
in reducing the risk of diabetes-related complications, 
adherence rates are often poor.18,19 A wealth of evidence 
suggests that medication non-adherence in T2D has 
a negative impact on several outcomes including morbidity, 
mortality, and health-care costs.20,21 This may be particu-
larly pertinent among people with T2D and obesity, since it 
has been demonstrated that such individuals are twice as 
likely to have low-to-moderate medication compliance 
compared with individuals without obesity.22 The character-
istics of T2D medications vary considerably with respect to 
route and frequency of administration, at what stage of 
diabetes they are initiated, their adverse event profile, and 
other clinical features such as their impact on weight. These 
individual treatment characteristics can impact medication- 
taking behaviors among people with diabetes (PwD).23

Medication taking can be viewed at the simplest level 
as three stages at which PwD exhibit different drug-taking 
behaviors.24 The process begins with initiation, when an 
individual and their health-care provider (HCP) must 
decide whether to start a new treatment. This is followed 
by implementation/on-treatment adherence, which 
describes how a PwD doses their medication from initia-
tion to the last dose: do they strictly adhere to their pre-
scribed regimen, or are they non-compliant with 
recommendations? Finally, there is discontinuation, 
which may occur in some cases when an individual or 
their HCP decides to stop treatment or switch to an 
alternative.24

One of the features of diabetes therapies that might 
influence how an individual takes their medication at each 
stage of the treatment journey is the impact of different 
drugs on weight. For example, weight gain is a commonly 

cited barrier to treatment initiation or intensification and is 
a particular problem with respect to insulin therapy.25–27 

Multiple quantitative28–34 and qualitative34–36 studies have 
evaluated the extent of the issue, which is widespread.

A comprehensive literature review on the association 
between weight and medication-taking behavior beyond 
treatment initiation has not previously been conducted. 
Therefore, the aim of this paper is to further explore 
weight gain or loss whilst on T2D therapy and to consider 
its association with adherence and persistence/discontinua-
tion with therapy. The content of the review is informed by 
data captured from a literature search. It aims to provide 
a useful resource for researchers by collating evidence 
from individual studies on weight change and adherence 
into a single paper.

Materials and Methods
A literature review identified studies providing objective data 
on weight change and adherence or discontinuation in adults 
with T2D treated with diabetes medications that was quanti-
fiable. The focus of this search was on studies where there 
was a formal assessment of the association between weight 
change and adherence or discontinuation/persistence. The 
search syntax for the literature review is provided in the 
online supplementary materials (Tables S1 and S2).

A protocol for the literature search was developed that 
detailed the proposed approach, objectives, search strat-
egy, study selection criteria, methods for data extraction 
and synthesis, and outcomes of interest that were specified 
a priori. Development of the protocol reduced the impact 
of reviewer bias, ensured transparency and accountability, 
and maximized the chances of accurate data extraction.

Data Sources and Study Eligibility
Searches were conducted in MEDLINE via Ovid and 
EMBASE via Ovid between January 2005 and 
September 3, 2020. In addition, searches of abstract 
books for the following congresses were also undertaken: 
European Association for the Study of Diabetes (EASD) 
2020, American Diabetes Association (ADA) 2020, 
International Society for Pharmacoeconomics and 
Outcomes Research (ISPOR; all meetings) 2020, 
European and International Congress on Obesity 
(ECOICO) 2020, and World Obesity Federation (WOF) 
2020. Study eligibility criteria are shown in Table 1. There 
was no geographic focus for the literature review.
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Search Strategy and Study Selection
The overall search strategy consisted of four broad con-
cepts: T2D AND weight change AND (non-specific adher-
ence OR specific named adherence measures). Please refer 
to the online supplementary materials (Tables S1 and S2) 
to review the actual search syntax that was used in the 
databases. The strategy excluded records indexed as news, 
editorial, case reports, letter or comment publication types, 
or that included the phrase “case report” in the title. The 
strategy was designed to retrieve records that explicitly 
referred to either non-specific adherence terms or the spe-
cific named adherence/discontinuation measures or ques-
tionnaires (eg, the eight-Item Morisky Medication 
Adherence Scale [MMAS-8]), a full list of which is pro-
vided in the supplementary materials (Table S3). 
Furthermore, the strategy was developed to identify 
records in which weight change was objectively reported.

Search results were assessed by two reviewers inde-
pendently. A broad review of the title/abstract of search 
results was conducted initially followed by full-text review 
of records identified as potentially eligible. Studies failing 
to meet study criteria after full-text review were excluded 
and the reason for exclusion recorded. Disagreements 
between reviewers regarding study inclusion were 
resolved by discussion until consensus was met.

Results
Figure 1 provides an overview of the search results. After 
de-duplication, the literature search yielded 9188 records. 
Review of the title/abstracts resulted in the identification 
of 34 potentially eligible records. There were 9154 articles 
that were excluded at abstract review stage as they did not 
meet the inclusion criteria for the review. Following full- 
text review, 25 records were excluded and nine included in 

Table 1 Study Eligibility Criteria

Study 
Characteristic

Eligible Ineligible

Patient 

population

- Adults (≥18 years) with T2D - Pediatric (<18 years) people with T2D 

- People without T2D (eg, T1D, gestational diabetes) 

- Pregnant women

Intervention - Pharmacologic treatment for T2D - Non-pharmacologic treatment for T2D 

- Treatments for the management of conditions other than T2D

Outcomes - Adherence 
- Compliance 

- Persistence 

- Discontinuation

- Other outcomes 
- Adherence/discontinuation measures that were not quantified

Measures of 

weight change

- Weight 

- BMI

- Other measures (such as hip-to-waist ratio) 

- Subjective/perceived weight change 
- Weight change clearly associated or caused by something other than treatment for 

T2D (eg, cancer, after weight-loss surgery, post-partum)

Study type - Real-world cross-sectional study 

- Real-world case control study 

- Real-world cohort study 
- Administrative or claims database 

study 

- Real-world EHR 
- Registry study representing real- 

world clinical practice 

- Questionnaires and surveys relating 
to real-world clinical practice 

- Clinical trial (Phase III or IV) 

- Pragmatic trial

- Case studies 

- Utility studies 

- Preference or satisfaction studies based on hypothetical profiles 
- Reviews 

- Editorials/comments 

- Economic evaluations 
- Literature reviews 

- Clinical trials earlier than Phase III

Language - English - Non-English

Abbreviations: BMI, body mass index; EHR, electronic health records; T1D, type 1 diabetes; T2D, type 2 diabetes.
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the final review. No congress abstracts of relevance were 
identified. Of the nine included studies, six reported on the 
association between weight change and adherence,37–42 

two on the relationship between weight change and 
discontinuation,43,44 and one on weight and both adher-
ence and discontinuation.45 Presentation of results is 
reported separately for studies on adherence and for 
those on discontinuation.

Studies Associated with Adherence
Overview of Adherence Studies
An overview of study objectives, methods, populations, and 
measures in the seven adherence studies is provided in 
Table 2. Six studies were conducted in the USA and one in 
the UK. Most were retrospective cohort studies (n = 5) using 
electronic medical record (EMR) and administrative claims 

data.37,38,40,41,45 Two studies were prospective and included 
a 5-year, survey-based study, SHIELD, conducted in 
a representative US population39 and a pragmatic, rando-
mized, open-label, parallel group trial (SIMPLE).42

Methods for the measurement of adherence were 
highly variable across studies, with five different 
approaches used (Table 2). Three studies employed objec-
tive and widely used claims-based approaches (eg, propor-
tion of days covered [PDC] or medication possession ratio 
[MPR]).37,38,45 Another three studies used subjective mea-
sures that rely on patient self-report of adherence (eg, 
MMAS and the 5-item Medication Adherence Report 
Scale [MARS-5]).39–41 In the SIMPLE study, adherence 
was directly assessed at each clinic encounter by dividing 
the amount of each drug used by the expected use over the 
interval between visits.42

Figure 1 Literature review: study selection.
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Several T2D medications were evaluated across studies 
(Table 2). In one study, weight data were aggregated for PwD 
initiating any one of six different treatments (metformin, GLP- 
1 RA, SU, TZD, dipeptidyl peptidase 4 inhibitor [DPP-4i], or 
insulin).41 A second study aggregated data according to 
whether PwD initiated a drug associated with weight loss 
(eg, GLP-1 RA and metformin) or weight gain (eg, TZD, 
insulin, and SU).39 A third reported adherence across cohorts 
of PwD receiving oral antidiabetes drug (OAD) mono-, dual, 
or triple therapy.38 Four studies reported weight and adherence 
data for individual drugs including metformin, GLP-1 RA, SU, 
TZD, DPP-4i, or insulin.37,40,42,45

Study populations varied widely across the studies with 
respect to both numbers (N = 120 to N = 33,849) and char-
acteristics. Briefly, ~50% of study participants were male, with 
most being around 50–60 years of age. Mean HbA1c was 
generally in the range of 7.8–9.1%. Where mean BMI was 
reported, it was high (>32 kg/m2). One study, in particular, 
appeared to include a less representative study population (ie, 
included a higher proportion of individuals from ethnic mino-
rities, fewer male subjects, younger PwD, and PwD with 
a higher mean HbA1c reflective of the study inclusion criterion 
requiring individuals to have very uncontrolled T2D).42 An 
overview of baseline demographics in the included studies is 
provided in Supplementary Table S4.

Adherence Study Results
Seven studies were identified that reported data on 
weight change and adherence. Across the included 
adherence studies, six reported weight change according 
to medication adherence (Table 3). Of these, four 
reported absolute weight change (in kg) in adherent 
versus non-adherent PwD,37,38,41,42 one reported the pro-
portion of adherent versus non-adherent PwD achieving 
≥3% body weight reduction from baseline,40 and one 
reported the odds of adherence in individuals with 
early (at 3–6 months) body weight loss compared with 
those with no early response45 (definition of medication 
adherence varied depending on the measure used). One 
study reported adherence according to categorical weight 
change; mean MMAS scores were determined for PwD 
achieving a ≥1%, ≥3%, or ≥5% weight loss from base-
line, or a >1% weight gain from baseline (Figure 2).39

Absolute Weight Change According to Level of 
Medication Adherence
In all four studies that reported absolute weight change 
(kg) according to level of adherence, the trend for weight 

loss or gain from baseline was associated with better 
medication adherence (Table 3).37,38,41,42 Of these four 
studies, three demonstrated that the direction of weight 
change in more adherent PwD appeared to follow the 
known weight profile of the drug under evaluation such 
that PwD who were more adherent put on weight if 
taking a drug associated with weight gain or lost weight 
if taking a drug associated with weight loss (Table 3). 
For example, Carls et al (2017)37 reported that study 
participants who were more adherent with GLP-1 RAs, 
which are known to be associated with weight loss, 
experienced a statistically significantly greater weight 
reduction compared with individuals who were less 
adherent (p < 0.01). Conversely, individuals who were 
more adherent with SU, known to be associated with 
weight gain, experienced statistically significantly 
greater weight increases compared with those who were 
less adherent (p < 0.01). No significant difference in 
weight change was noted between people adherent or 
non-adherent with DPP-4i, which have a weight-neutral 
profile.

In a study that reported weight change among people 
with T2D initiating basal-bolus insulin or liraglutide plus 
basal insulin, the authors suggested that PwD with ≥80% 
adherence experienced numerically greater weight changes 
compared with those with lower adherence.42 Specifically, 
weight loss from baseline to 6 months was observed in 
individuals who were adherent with liraglutide plus basal 
insulin, while those who were non-adherent experienced 
little weight change (Table 3); PwD who were adherent to 
basal-bolus insulin gained numerically more weight com-
pared with PwD non-adherent with this regimen.42 

A retrospective cohort study that included people with 
T2D initiating different OAD regimens found that absolute 
weight loss at 1 year was greater among individuals who 
were adherent to OAD monotherapy versus those who 
were non-adherent, with the difference reaching statistical 
significance (−1.01 kg; p < 0.001) (Table 3).38 In people 
receiving OAD dual- or triple-therapy regimens, however, 
weight tended to increase, and to a greater extent in 
adherent versus non-adherent PwD, although the trend 
toward greater weight gain in non-adherent individuals 
was not statistically significant. These findings appear to 
be driven by the specific OADs included in the regimens, 
with monotherapy largely consisting of treatment with 
metformin, known to be associated with weight loss, and 
results in the dual- and triple-therapy cohorts influenced by 
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Table 2 Overview of Studies Identified in the Literature Review Evaluating the Association Between Weight and Medication 
Adherence or Discontinuation

Author/ 
Year 
(Country)

Objective (as it Relates to 
this Review)

Study Type and Data 
Source

PwD 
Population

Study 
Duration

Drugs 
Evaluated

Adherence/ 
Discontinuation 
Measure

Adherence

Carls et al, 
2017 
(USA)37

To examine real-world weight 
change and the role of 
medication adherence among 
PwD initiating 1 of 3 drug 
classes

Retrospective cohort 
study using Optum/ 
Humedica SmartFile 
database (administrative 
claims and EMR)

Adults with 
T2D (N=5818)

12 months 
(+ 12 
weeks 
baseline)

GLP-1 RA; SU 
DPP-4i 
(disaggregated)

PDC: very adherent, 
≥90%; adherent, ≥80%; 
poorly adherent, <80%; 
very poorly adherent, 
<50%

Gordon 
et al, 2018 
(UK)38

To examine relationships 
between medication 
adherence and clinical 
outcomes

Retrospective cohort 
study using UK CPRD

Adults with 
T2D 
(N=33,849)

12 months OADs 
(grouped by 
mono, dual, 
and triple 
therapy)

MPR: adherence, ≥80% 
(data excluded from 
PwD with MPR >120%)

Grandy 
et al, 2013 
(USA)39

To investigate whether 
individuals who lost weight had 
better medication adherence 
than those who gained weight

Prospective survey-based 
study (SHIELD); weight 
change evaluated between 
2007 and 2008; adherence 
captured in 2008

Adults with 
T2D enrolled 
in the SHIELD 
study 
(N=2209)

12 months SU; GLP-1 RA; 
insulin; TZD 
(grouped by 
weight change 
profile)a

MMAS

McAdam- 
Marx et al, 
2014 
(USA)40

To examine the association 
between weight loss and 
adherence with glycemic goal 
attainment in PwD with 
inadequately controlled T2D

Retrospective cohort 
study using EMR data from 
GHS and PCP and self- 
reported adherence 
surveys

Adults with 
T2D initiated 
on drug class 
not previously 
received 
(N=477)

6 months Metformin; 
GLP-1 RA; SU; 
TZP; DPP-4i; 
insulin 
(disaggregated)

MARS-5

McAdam- 
Marx et al, 
2014 
(USA)41

To describe the relationships 
between medication 
adherence, weight change, and 
glycemic control in people 
with T2D

Retrospective cohort 
study using EMR data from 
GHS and PCP and self- 
reported adherence 
surveys

Adults with 
T2D initiated 
on drug class 
not previously 
received 
(N=166)

6 months Metformin; 
GLP-1 RA; SU; 
TZP; DPP-4i; 
insulin 
(pooled)

MARS-5 (9–15 months 
after index date); MPR

Patel et al, 
2019 
(USA)42

To evaluate adherence with 
GLP-1 RA + BI vs BBI and 
effects of adherence on clinical 
and PRO, and baseline 
predictors of adherence

Prospective randomized 
pragmatic trial (SIMPLE)

Adults with 
T2D (N=120)

6 months GLP-1 RA; 
insulin

Adherence defined as 
amount of product (for 
the treatment arms) 
used vs that expected 
at each study visit

Adherence and discontinuation

Durden 
et al, 2018 
(USA)45

To analyze how outcomes 
affect adherence and 
persistence

Retrospective cohort 
study using EMRs from the 
IBM Watson Health 
Explorys Universe Dataset

Adults with 
T2D initiating 
GLP-1 RA 
(N=8329)

18 months 
(within 3–6 
months = 
early 
responders)

GLP-1 RA Adherence: PDC >0.80 
Persistence: index line 
of therapy sustained 
over 18 months

Discontinuation

Bell et al, 
2014 
(USA)43

To assess the impact of weight 
change on treatment 
discontinuation among 
metformin-treated people with 
T2D

Retrospective cohort 
study using administrative 
data in EMRs and progress 
notes from the Health 
Alliance Plan

Adults with 
T2D treated 
with 
metformin 
(N=2110)

18 months 
+ 6 months 
pre-index

NIAD (90.6% 
metformin 
monotherapy)

>30 days elapsed 
without drugs belonging 
to index class

(Continued)
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trends for weight gain among people on SU- and TZD- 
based regimens.38

One of the four studies reporting absolute weight 
change by adherence failed to demonstrate that the direc-
tion of change followed that of the known weight effects 
of the drugs under investigation.41 Rather, this analysis 
pooled data from study participants taking six different 
T2D medications with varying known weight effects and 
still demonstrated that PwD who were adherent with their 
medication (according to two different methods, MARS-5 
self-report and MPR) experienced significant weight loss 
from baseline (p < 0.001), but that non-adherent PwD did 
not. While weight loss was numerically greater in adherent 
PwD, there was no significant difference in changes from 
baseline between adherent and non-adherent PwD. Using 
a structural equation model (SEM), it was reported that 
PwD who were adherent according to MARS-5 self-report 
(score=25) were 70% more likely to experience a ≥3% 
body weight loss compared with non-adherent PwD (OR 
1.70, 95% CI 1.11, 2.61; p = 0.016) (Table 3). However, 
no significant association was found with adherence 
assessed by MPR (OR 1.59, 95% CI 0.66, 3.83; p = 
0.305).41

Categorical Weight Loss According to Level of 
Medication Adherence
Two studies reported on the relationship between adher-
ence and categorical weight loss, specifically ≥3% body 
weight loss from baseline (Table 3).40,45 The first of these 
demonstrated that significantly more people with T2D who 
were considered adherent (PDC ≥0.80) with GLP-1 RAs 

over 18 months achieved an early weight-loss response, 
losing >3% body weight within 3–6 months of treatment 
initiation (p < 0.001), compared to those without early 
weight loss.45 Using multivariable logistic regression, it 
was also reported that early weight-loss responders were 
nearly 20% more likely to be adherent with GLP-1 RAs 
over 18 months compared with individuals with no early 
weight-loss response (OR 1.18, 95% CI 1.02, 1.36).45 

The second study included cohorts of people with T2D 
treated with six different medications (Table 3).40 

Regardless of treatment, a higher proportion of adherent 
PwD (MARS-5=25) achieved ≥3% body weight loss from 
baseline to 6 months versus PwD considered non-adherent 
to treatment. Assessment of the association between index 
date adherence and weight change by SEM (adjusted for 
drug and baseline characteristics) demonstrated a trend for 
adherent subjects to be more likely to lose weight com-
pared with non-adherent subjects (OR 1.56, 95% CI 0.97, 
2.49), but this trend did not reach statistical significance 
(p = 0.06).40

Medication Adherence According to Categorical 
Weight Change
Figure 2 shows the main findings from the prospective 
survey-based study by Grandy et al (2013),39 in which 
adherence was reported according to categorical weight 
change associated with T2D medications grouped by 
known weight effect (gain or loss). MMAS scores were 
lower (better adherence) in study participants receiving 
TZDs, insulin, or SU and who experienced >1%, ≥3%, 
or ≥5% body weight loss from baseline to 12 months 

Table 2 (Continued). 

Author/ 
Year 
(Country)

Objective (as it Relates to 
this Review)

Study Type and Data 
Source

PwD 
Population

Study 
Duration

Drugs 
Evaluated

Adherence/ 
Discontinuation 
Measure

Melzer- 
Cohen 
et al, 2019 
(Israel)44

To compare outcomes in 
people with T2D who 
continued liraglutide for 12 
months vs discontinuers

Retrospective cohort 
study using EMR data from 
Maccabi Healthcare 
Services

Adults with 
T2D initiating 
liraglutide 
(N=3580)

24 months Liraglutide Gap of ≥120 days 
between dispenses 
(after refill date)

Notes: aTwo drug groups were defined based on the weight association for each antidiabetic drug class: (1) drugs associated with weight loss, including GLP-1 RA and 
metformin; and (2) drugs associated with weight gain, including TZDs, insulin, and SUs. Respondents who received a diabetes treatment regimen with 41 antidiabetic drugs 
that included any weight-gain drug (TZDs, insulin, SUs) were grouped into the weight-gain drug group regardless of other antidiabetes drugs (GLP-1 RAs, metformin, DPP-4i) 
in that treatment regimen. Respondents who received DPP-4 inhibitors and no other antidiabetes drug (monotherapy) were not included in the analysis of adherence by 
drug group because DPP-4 inhibitors are weight neutral. 
Abbreviations: BBI, basal-bolus insulin; BI, basal insulin; CPRD, Clinical Practice Research Datalink; DPP-4i, dipeptidyl peptidase 4 inhibitor; EMR, electronic medical record; 
GHS, Geisinger Health System (an integrated health system in central Pennsylvania); GLP-1 RA, glucagon-like peptide-1 receptor agonist; MARS-5, 5-item Medication 
Adherence Report Scale; MMAS, Morisky Medication Adherence Survey; MPR, medication possession ratio; NIAD, non-insulin antidiabetes drug; OAD, oral antidiabetes 
drug; PCP, primary care physician; PDC, proportion of days covered; PRO, patient-reported outcomes; PwD, person/people with diabetes; SHIELD, Study to Help Improve 
Early evaluation and management of risk factors Leading to Diabetes; SIMPLE, Simple basal Insulin titration, Metformin Plus Liraglutide for type 2 diabetes with very Elevated 
HbA1c; SU, sulfonylurea; T2D, type 2 diabetes; TZD, thiazolidinedione.
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Table 3 Overview of Main Study Findings with Respect to Weight and Adherence

Author/ 
Year

Study 
Drug(s)

Weight 
Measure

Adherence Absolute Weight Change/ Proportion of PwD 
with Weight Change from Baseline (95% CI 

where Reported)

Weight 
Loss 

Associated 
with Better 
Adherence

Weight 
Gain 

Associated 
with Better 
AdherenceAdherent Non-adherent

Studies reporting absolute weight loss (kg) and adherence

Patel 
et al, 
201942

Liraglutide 
plus BI

Baseline 
to 6 
months

Amount of medication used/ 
amount expected to be used 
over days between clinic visits 
(adherent: measure assessed 
at 2/3 clinic visits and time- 
adjusted adherence rate for 
study duration ≥80%)

–1.3 kg (–0.32, 0.7) +0.3 kg (–2.2, 2.9) ✔

BBI +4.6 kg (2.2, 7.0) +2.1 kg (0.1, 4.0) ✔

Study author observation: “Those with ≥80% adherence, compared with those who had lower adherence, had numerically greater effects on … weight”

Carls 
et al, 
201737

GLP-1 RA Baseline 
to 1 year

PDC (adherent: ≥0.80) –3.77 kg –2.04 kg ✔  
(p<0.01)a

DPP-4i –1.18 kg –1.29 kg No effect

SU +0.85 kg –0.26 kg ✔  
(p<0.01)a

Study author observations: “Adherence to GLP-1 RA appears to enhance its weight-loss effect and adherence to SU appears to amplify weight gain. In 
contrast, patients treated with DPP4 experience small weight changes and adherence to DPP4 treatment had no effect on weight”

Gordon 
et al, 
201838

OAD 
monotherapy

Baseline 
to 1 year

MPR (adherent: ≥0.80) –2.65 kg (–2.80, –2.50) –1.64 kg (–1.94, –1.34) ✔  
(p<0.001)a

OAD dual 
therapy

+0.67 kg (0.46, 0.88) +0.31 kg (–0.22, 0.83) ✔

OAD triple 
therapy

+0.50 kg (0.03, 0.97) +0.26 (–0.65, 1.17) ✔

Study author observations: “Within each OAD cohort, adherent patients tended to lose more weight (OAD monotherapy) or gain more weight (OAD dual 
and triple therapy) compared with non-adherent patients”

McAdam- 
Marx 
et al, 
201441

Pooled 
metformin, 
GLP-1 RA, 
SU, TZD, 
DPP-4i, and 
insulin

Baseline 
to 6 
months

MPR (adherent: ≥0.80) –1.6 kg –1.3 kg ✔

MARS-5 (adherent: 25) –1.7 kg –1.1 kg ✔  
(p=0.016)b

Study author observations: “Adherent patients had significant changes in body weight from baseline, but non-adherent patients did not” 
“Self-reported adherence to diabetes medication was associated with weight loss ≥3%”

Studies reporting categorical weight loss and adherence

Durden 
et al, 
201945

GLP-1 RA >3% 
body 
weight 
loss at 3– 
6 months

PDC (adherent: ≥0.80) Early weight-loss 
responders: 43.3% 

No early weight-loss 
effect: 38.0% (p<0.001)

✔ 
(OR [95% 
CI], 1.18 

[1.02, 1.36])c

Study author observations: “Early response was associated with a higher likelihood of medication adherence … over a period of up to 18 months compared 
with those patients who did not achieve changes of … >3% reduction in body weight within 3–6 months”

(Continued)
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compared with those receiving these medications and who 
experienced a >1% weight gain. Differences in MMAS 
scores were statistically significant (p < 0.05) in all three 
weight-loss categories compared with the weight-gain 
category for the whole study population and for those 
receiving drugs with known weight-gain properties. 
Similarly, study participants who lost weight and received 
a GLP-1 RA or metformin had lower MMAS scores com-
pared with individuals who gained weight while receiving 
these medications, but the difference failed to reach statis-
tical significance.39

Studies Associated with Discontinuation
Overview of Discontinuation Studies
The three studies reporting on discontinuation and weight 
were conducted in the USA (n = 2) and Israel (n = 1), 
and all were retrospective cohort studies using EMR 
data.43–45 Discontinuation was measured by a prolonged 
gap in therapy, the duration of which varied by study 
(Table 2). One study included PwD mostly treated with 
metformin monotherapy43 and two included individuals 
receiving GLP-1 RAs.44,45 Baseline demographics from 
discontinuation studies are outlined in Supplementary 
Table S4.

Discontinuation Study Results
Absolute weight and BMI change were reported according 
to discontinuation in one study44 and discontinuation rates 
were reported according to categorical weight change in 
two studies43,45 (Table 4).

Absolute Weight Change According to 
Discontinuation
In a retrospective cohort study conducted in Israel, people with 
T2D initiating liraglutide were categorized into two propensity 
score-matched cohorts depending on whether they completed 
≥12 months of therapy (continuers) or stopped therapy within 
12 months (discontinuers; 50.8% stopped after ≤3 months and 
11.2% completed 9–12 months).44 A significantly greater 
reduction in both weight and BMI was observed from baseline 
to 24 months in the matched cohort of continuers compared 
with discontinuers (p < 0.001) (Table 4).

Discontinuation Rates According to Categorical 
Weight Change
Bell et al (2014)43 categorized participants into three groups 
based on change in body weight from baseline to 6 months: 
weight loss (>3% loss); weight gain (>3% gain); and weight 
neutral (≤3% loss or gain). Most PwD (90.6%) were receiving 
metformin monotherapy for the duration of the study. After 
controlling for baseline characteristics, PwD in the weight-loss 

Table 3 (Continued). 

Author/ 
Year

Study 
Drug(s)

Weight 
Measure

Adherence Absolute Weight Change/ Proportion of PwD 
with Weight Change from Baseline (95% CI 

where Reported)

Weight 
Loss 

Associated 
with Better 
Adherence

Weight 
Gain 

Associated 
with Better 
AdherenceAdherent Non-adherent

McAdam- 
Marx 
et al, 
201440

All ≥3% 
body 
weight 
loss at 6 
months

MARS-5 (adherent: 25) 29.9% 24.2% ✔

Metformin 47.1% 42.1% ✔

GLP-1 RA 50.0% 40.0% ✔

SU 16.5% 11.5% ✔

TZD 23.8% 16.7% ✔

DPP-4i 20.8% 16.7% ✔

Insulin 27.5% 12.9% ✔

Other 25.0% 0% ✔

Study author observations: “This study showed that medication adherence is associated with … weight loss”

Notes: ✔: Numerical (not statistically significant) difference or difference based on author conclusions; ✔ (p-value)a: statistically significant difference between adherent and 
non-adherent PwD reported; ✔ (p-value)b: from SEM, adherent PwD were more likely to experience weight loss compared with non-adherent PwD when assessed by 
MARS-5 (OR 1.70, 95% CI 1.11, 2.61); however, no significant association found with adherence assessed by MPR (OR 1.59, 95% CI 0.66, 3.83; p = 0.305); ✔c: odds of early 
weight-loss responders being adherent versus those with no early weight-loss response. 
Abbreviations: BBI, basal-bolus insulin; BI, basal insulin; CI, confidence interval; DPP-4[i], dipeptidyl peptidase 4 [inhibitor]; GLP-1 RA, glucagon-like peptide-1 receptor 
agonist; MARS-5, 5-item Medication Adherence Report Scale; MPR, medication possession ratio; NS, not statistically significant; OAD, oral antidiabetes drug; PDC, 
proportion of days covered; PwD, people/person with diabetes; SU, sulfonylurea; TZD, thiazolidinedione.
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cohort had lower rates of discontinuation over 18 months 
compared with the weight-neutral cohort (Table 4). Time-to- 
event analysis demonstrated that individuals who lost >3% 
weight in the first 6 months of therapy were 21% less likely 
to discontinue treatment compared with those in the weight- 
neutral cohort (hazard ratio [HR] 0.785; 95% CI 0.688, 0.896; 
p < 0.001), while PwD who experienced weight gain were 
equally likely to discontinue therapy compared with the 
weight-neutral cohort (HR 1.061; 95% CI 0.845, 1.334; p = 
0.609).43 A second study that evaluated PwD initiating a GLP- 
1 RA reported that significantly lower proportions of indivi-
duals with early weight-loss (>3% loss from baseline to 3–6 
months) discontinued therapy over 18 months compared with 
those who did not have an early weight loss (p < 0.001) 
(Table 4).45 In addition, logistic regression demonstrated that 
the likelihood of discontinuation over 18 months was signifi-
cantly lower among early weight responders versus those with 
no early response (OR 0.81; 95% CI 0.70, 0.94).45

Discussion
The highly complex relationship between weight change 
and medication-taking behaviors embraces many different 

elements, including attributes of the medication itself; 
PwD demographics and disease characteristics; and the 
attitudes, concerns, and experiences of PwD.46 Overall, 
the evidence base suggests that weight concerns or actual 
weight change associated with T2D medication can impact 
medication-taking behavior at different stages of treat-
ment: initiation, implementation/on-treatment, and discon-
tinuation. Evidence from the broader literature regarding 
PwD attitudes and concerns at initiation of therapy and 
from the quantitative studies identified by the current 
literature review on discontinuation appear to present 
a clear story with respect to the impact of weight change.

Timely initiation and intensification of T2D treatment 
is crucial to maintain glycemic control,14,15 yet therapeutic 
inertia is a common phenomenon and its negative impact 
on outcomes is well established.25,47 Concerns around 
weight change appear to be a commonly cited barrier to 
the initiation of treatment, particularly insulin.26,27 For 
example, a multinational study found that 53% of people 
with T2D considering insulin initiation had concerns about 
weight gain in diabetes in general, and with OADs and 
insulin specifically.36 Furthermore, in this study weight 

Figure 2 Adherence with T2D medications according to categorical weight change from baseline to 12 months. Data from Grandy et al.39 

Notes: aThe MMAS is a 4-item questionnaire with yes/no responses (no = 0; yes = 1). Scores range from 0 to 4, with higher scores indicating poorer adherence. *p ≤ 0.05; 
†p = 0.026; ‡p = 0.014 vs >1% weight gain. Drugs associated with weight gain include thiazolidinediones, insulin, and sulfonylureas; drugs associated with weight loss include 
glucagon-like peptide-1 receptor agonists and metformin. 
Abbreviations: MMAS, Morisky Medication Adherence Scale; T2D, type 2 diabetes.

https://doi.org/10.2147/PPA.S328583                                                                                                                                                                                                                                  

DovePress                                                                                                                                               

Patient Preference and Adherence 2022:16 32

Boye et al                                                                                                                                                             Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


change was rated as 6.1 on a scale of the most important 
factors influencing the decision to start insulin (1 = not at 
all important; 10 = extremely important).36 Similarly, 
a more recent US survey reported that in 52.6% of indivi-
duals initiating basal insulin, potential weight gain was 
a major worry prior to commencement of therapy.32 Such 
data suggest that medications with a no weight gain or 
potential weight loss profile could be preferred by people 
with T2D.

Weight and Discontinuation
The current review identified only three studies that quanti-
fied the relationship between weight change and 
discontinuation,43–45 but all demonstrated that people with 
T2D who lose weight while on therapies including metfor-
min and GLP-1 RAs are less likely to discontinue treatment. 
These findings appear to suggest that successful weight 
control or weight loss could be a motivating factor for the 
continuation of therapy. Durden et al (2019)45 demonstrated 

Table 4 Overview of Main Study Findings with Respect to Weight and Discontinuation

Author/ 
Year

Study 
Drug(s)

Weight 
Measure

Discontinuation Absolute Weight Change Weight Loss 
Associated with 

Lower 
Discontinuation

Weight 
Neutrality or 

Gain 
Associated with 

Lower 
Discontinuation

Continuers Discontinuers

Studies reporting absolute weight change and discontinuation

Melzer- 

Cohen 
et al, 

201944

Liraglutide Baseline to 24 

months

Gap of ≥120 days 

between 
dispensing before 

12 months

Weight, 

−3.57 kg† 

BMI, 

−1.29 kg/m2†

Weight, 

−1.25 kg 
BMI, 

−0.45 kg/m2

✔

Study author observations: “Patients with type 2 diabetes who persist with liraglutide treatment are characterized by … greater 

reductions in body weight … compared with patients who discontinue liraglutide therapy”

Author/ 
Year

Study 
Drug(s)

Weight 
Measure

Discontinuation Discontinuation rates, % Weight Loss 
Associated with 

Lower 
Discontinuation

Weight 
Neutrality or 

Gain 
Associated with 

Lower 
Discontinuation

Weight 
Loss

Weight 
Neutrality or 

Gain

Studies reporting discontinuation by categorical weight change

Bell et al, 

201443

NIAD (90.6% 

metformin 

monotherapy)

>3% body weight 

loss, >3% gain, 

or ≤3% loss of 
gain (neutral) at 

6 months

>30-day lapse 

without index 

drug or switch

43%*, a 50% (neutral)a 

53% (gain)a
✔

Study author observations: “Overall, the results suggest that modest weight loss is associated with … lower rates of treatment 

discontinuation compared with no weight change”

Durden 

et al, 

201945

GLP-1 RA >3% body weight 

loss at 3–6 

months (early 
response)

Index therapy 

lasting <18 

months

61.9%** 67.5% ✔

Study author observations: “Early response was associated with a … lower likelihood of discontinuation over a period of up to 18 
months compared with those patients who did not achieve changes of … >3% reduction in body weight within 3–6 months”

Notes: *p < 0.001 vs weight neutral; **p < 0.001 early weight-loss response (3–6 months) vs no early response; †p < 0.001 vs discontinuers. aPercentages from Figure 4 in 
Bell et al (2014).43 

Abbreviations: BMI, body mass index; GLP-1 RA, glucagon-like peptide-1 receptor agonist; NIAD, non-insulin antidiabetes drug.
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that people with T2D who experienced weight reduction 
soon after initiation of GLP-1 RAs were more likely to be 
persistent with medication compared with those who did not 
achieve an early weight-loss. It is likely that PwD are dis-
couraged if they do not rapidly achieve the anticipated 
results, and so will seek alternatives. Indeed, the findings 
from another literature review based on meta-ethnography of 
qualitative studies found that the key motivations for PwD in 
accepting their medication are instant success and benefits of 
both weight loss and glycemic control.48 The quantitative 
findings from the discontinuation studies reported herein are 
also consistent with the qualitative evidence from various 
surveys where weight gain was reported to be a common 
reason for treatment discontinuation among people with 
T2D.49–51 For example, in a multinational online survey 
evaluating persistence with basal insulin, it was reported 
that weight gain was one of the most common reasons for 
interruption or discontinuation of therapy in 44.2% and 
37.6% of survey respondents, respectively.50 Another survey 
in an online patient community found that 18% of respon-
dents in the USA and UK who had discontinued at least one 
medication in the previous 6 months (including OADs, 
insulin, and GLP-1 RAs) did so because of weight gain.49 

Furthermore, in a European cross-sectional survey, 25% of 
individuals who had discontinued GLP-1 RAs in the pre-
vious 6 months indicated that they did so because treatment 
“did not help me lose weight”.51 It should be noted, however, 
that there is also evidence for treatment discontinuation due 
to weight loss.52 In a US retrospective cohort study, weight 
loss as reported in EMR was the reason for HCP- 
countenanced discontinuation of insulin in 18.5% of study 
participants with T2D, implying that better disease manage-
ment results in insulin no longer being required.52

Weight and On-treatment Adherence
The current review also identified several studies that 
attempted to quantify the link between weight change and 
medication adherence following initiation of various therapies. 
Findings from these investigations indicate that the relation-
ship between weight and adherence might not be as straightfor-
ward during this part of the treatment journey as at initiation or 
discontinuation. The direction of the adherence–weight rela-
tionship was generally demonstrated to depend on the known 
weight-loss or weight-gain properties of the drug under study. 
For example, greater adherence with GLP-1 RAs and metfor-
min was associated with more weight loss in some 
analyses,37,38,40,42,45 while greater adherence with insulin, 
SU, and TZD was associated with more weight gain.37,38,42

Assuming that weight loss is a desirable outcome, as it may 
be for many PwD, it is perhaps intuitive that individuals who 
experience a greater on-therapy weight reduction would be 
more likely to comply with treatment and continue to take 
medication as recommended. Indeed, there is plenty of evi-
dence to suggest that weight loss or the avoidance of weight 
gain is valued by PwD. Discrete choice experiments have 
revealed that avoiding weight gain is an important medication 
attribute,53–55 with PwD in one study indicating that avoiding 
weight gain was even more important to them than achieving 
moderate blood glucose control.54 Using a standard-gamble 
approach, it has been previously demonstrated that weight 
reduction of 3% or 5% was associated with increased health 
state utilities while utilities decreased with equivalent weight 
gains in people with T2D.56 In this study, weight change 
appeared to have a stronger effect on utility among individuals 
with obesity. Weight gain was also cited as one of the main 
reasons for insulin omission/non-adherence in a multinational 
telephone survey among individuals with T1D or T2D.57 What 
is perhaps more counterintuitive is that a PwD would remain 
adherent with a medication that increases weight when weight 
loss is considered a key goal of overall diabetes 
management.14,15 The included studies do not provide any 
insight regarding this observation, but it could be hypothesized 
that some PwD are not bothered by weight gain, do not 
perceive it as important, or are even totally unaware that it is 
occurring, so adherence is not impacted. Alternatively, a PwD 
could be concerned about weight gain but willing to accept it 
either as an anticipated side effect, because they value the drug 
benefits on glycemic control and other outcomes as more 
important, or because they are unaware of any therapeutic 
alternatives.58–60 Assuming that PwD know the particular 
weight properties of a medication, it could even be that there 
is unmeasured selection bias in these studies toward indivi-
duals who are inherently less concerned about weight gain, or 
they would not have agreed to initiate the treatment in the first 
place.

It is noteworthy that in some of the adherence studies 
reviewed, when weight or adherence data were pooled across 
several different drug classes with mixed weight effects, the 
results also indicated that more adherent PwD experienced 
greater weight loss.39–41 Possibly, in these studies, it could be 
that the weight-loss effects of drugs known to be associated 
with weight reduction were simply greater than the weight- 
gain effect of those drugs known to increase weight (certainly, 
in studies where data were disaggregated, the extent of weight 
loss appeared to be greater than weight gain). It was, however, 
also reported by Grandy et al (2013)39 and McAdam-Marx 
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et al (2014)40 that greater medication adherence with indivi-
dual drugs with a known weight-gain profile such as SU, TZD, 
and insulin was still associated with weight loss. Furthermore, 
results from Grandy et al (2013)39 appear to indicate that 
adherence is generally better with drugs that have a known 
weight-gain profile. The reasons for all these observations are 
unclear and are not discussed or interpreted by study authors. 
However, it could be that PwD who exhibit good medication 
adherence are intrinsically more inclined to adopt other posi-
tive behaviors with respect to diabetes management, including 
making dietary and lifestyle changes to avoid medication- 
related weight gain and promote weight loss. Although beyond 
the scope of the current literature review, there is qualitative 
evidence from the broader literature that when PwD begin to 
perceive the seriousness of their diabetes, such as when they 
initiate a new therapy, particularly insulin, this may motivate 
them to place greater importance on lifestyle measures that 
could ultimately result in weight loss regardless of medication 
type.48,60–63 Patient motivation might also have an important 
role in the adherence–weight relationship: knowing that a drug 
has the potential to cause weight gain could encourage PwD to 
make efforts to counteract the anticipated effect. Finally, it is 
also possible that individuals initiating a T2D medication with 
known weight-gain potential receive additional help with 
weight management from their clinical team.

Limitations Within the Evidence Base
This review raises almost as many questions as it answers 
regarding the relationship between adherence and weight. 
Unfortunately, the designs of the included studies do not 
allow us to unpick the data or untangle the relationship. 
Interpretation of the data is challenging on account of 
several issues including unmeasured confounding, differ-
ences in the measurement of adherence and duration of 
assessment, and amount of weight change.

Unmeasured confounders could include the influence 
of other lifestyle interventions that are not captured in the 
studies; it is also unknown whether participants were 
receiving additional support and counseling for weight 
management. In addition, individual patient characteristics 
(eg, baseline weight or BMI), expectations, and previous 
experience could impact the results. For example, there is 
evidence that women may value weight loss more highly 
than men and that previous treatment experience can influ-
ence subsequent behaviors, with PwD who experienced 
weight gain when starting their current medication indicat-
ing that they would be more likely to be non-adherent with 
an alternative.53,64 Obesity research also indicates that pre- 

treatment weight-loss expectations can have an impact on 
treatment outcomes,65,66 and this might also apply in peo-
ple with T2D and overweight and obesity. Furthermore, 
adherence itself is impacted by multiple other factors, 
including hypoglycemia, patient–provider relationships, 
ability to pay, and regimen complexity.37,40,45,46

Methods for the measurement of adherence were also 
highly variable across the included studies, which further 
complicates interpretation and comparison of the various find-
ings. For example, some studies used self-reported adherence 
measures (MMAS or MARS-5) that could be subject to recall 
bias and the consequent over- or under-estimation of adherence 
behaviors.39–41 Indeed, in one of these analyses, weight loss 
was reported to be associated with adherence using the MARS- 
5 self-report but not when a claims-based method (modified 
MPR) was used.41 Most of the included studies had a relatively 
short follow-up period after drug initiation and did not measure 
adherence at different time points. The relationship between 
adherence and weight change is inevitably dynamic and 
changes over time; yet, the data do not allow evaluation of 
how adherence impacts weight, or vice versa, over the longer 
term or at different stages of treatment. For example, in one 
study, PwD were not followed up from drug initiation; instead, 
weight change was reported from year to year in an ongoing 
survey, rendering it even more challenging to understand the 
relationship.39

Among the studies, the most common threshold for 
weight loss or gain was 3%.40,41,43,45 However, it is gen-
erally accepted that weight loss of ≥5% is considered 
clinically meaningful (although this is subject to 
debate).67 It may be that a 3% loss or gain is simply not 
a large enough change to robustly impact adherence, or 
that an individual is unaware of small changes. Indeed, 
Grandy et al (2013)39 demonstrated a “dose response” 
with respect to adherence and weight loss, with individuals 
with >1%, ≥3%, and ≥5% weight loss having MMAS 
scores that were 17.8%, 22.8%, and 29.4% better, respec-
tively, compared with the weight-gain group.

It should be noted that the majority of the studies 
(seven out of nine) identified in this review were under-
taken in the USA and this may limit the generalizability of 
the findings to other countries.

Another major challenge associated with the evidence base 
is that it is impossible to demonstrate the directionality of the 
weight–adherence relationship: does better adherence drive 
weight loss, or does weight loss promote better adherence? 
Key to better understanding the impact of weight change on 
drug-taking behaviors is the development of studies to explore 

Patient Preference and Adherence 2022:16                                                                                       https://doi.org/10.2147/PPA.S328583                                                                                                                                                                                                                       

DovePress                                                                                                                          
35

Dovepress                                                                                                                                                             Boye et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


the hypothesis that PwD are less adherent to medications that 
mediate weight gain and more adherent to those that promote 
weight loss. Demonstration of causality would require that 
PwD reduce the dose of their treatment (assuming adherence 
is related to the amount of drug taken) after experiencing 
weight gain, but that there was no change in dosing following 
weight loss. Study participants would need to accurately record 
their reasons for changing drug-taking behaviors as they relate 
to changes in their weight at all stages of the treatment journey. 
These various stages of decision-making and behavior are not 
captured within any of the studies identified by the current 
search.

Limitations of the Literature Search
The current literature search is subject to some limitations. 
While the search was conducted using a robust and reproduci-
ble protocol, the approach was largely pragmatic, and so other 
relevant studies might have been published. In addition, a two- 
stage approach was adopted for the review of search results, 
with the decision to include or exclude a publication made 
based on review of the title/abstract and not on 
a comprehensive review of the full text of the article. It cannot, 
therefore, be ruled out that potentially relevant studies were 
excluded at this stage due to lack of detail in the title or abstract. 
Certain restrictions were applied to the search syntax to focus 
the search, but some publications relevant to the research 
questions could have been overlooked. For example, the syn-
tax was designed to retrieve records that explicitly referred to 
either weight or BMI but did not include additional terms that 
might indicate a weight-change context (eg, obesity, obese, or 
overweight). With respect to adherence concepts, the syntax 
was designed to retrieve records that explicitly referred to 
adherence, compliance, persistence, or discontinuation. 
Variant descriptions for discontinuation (eg, “stopped taking” 
or “did not continue taking”) or adherence were not captured. 
Since the review explicitly searched for studies evaluating the 
link between adherence and weight change, it is possible that 
studies with a broader focus than just adherence or weight were 
missed.

Conclusions
This review identified studies that quantified the relationship 
between weight change and adherence during drug use and at 
discontinuation. Although only a limited number of studies on 
discontinuation were identified, it appeared that weight loss 
was associated with lower discontinuation. The relationship 
between on-treatment adherence and weight change was more 
complex. For the most part, the direction of the relationship 

depended on the known weight properties of the medication 
under evaluation, with greater adherence generally reported to 
enhance the weight-loss or weight-gain effects of T2D thera-
pies compared with non-adherence. There were, however, 
studies that found better adherence was associated with weight 
loss regardless of the medication under study.

The findings from this review add to the broader literature 
that includes qualitative studies and surveys showing that 
weight change associated with different medications is an 
important concern for people with T2D at all stages of their 
treatment journey – from drug initiation, during drug use, and 
at discontinuation. Taken together, the evidence base indi-
cates that if adherence either enhances or undermines the 
weight-loss efforts of PwD depending on medication class, 
then they would benefit most from therapies that have intrin-
sic weight-loss properties in addition to ongoing education 
and support to minimize or avoid weight gain.

Robustly designed studies that can objectively track an 
individual’s weight and medication-taking behavior at key 
points in the treatment journey, and document the reasons 
for any changes in use, are needed to provide valuable new 
insights regarding the complicated relationship between 
adherence and weight in T2D.
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