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Treatment adherence and the contemporary approach to treating type 2 
diabetes mellitus

Bela Kolars1,2, Ivana Minakovic1,2, Beata Grabovac3, Dejan Zivanovic4,5, Vesna Mijatovic Jovin6

The rising burden of type 2 diabetes mellitus (T2D) poses a significant healthcare challenge on a global scale. The eco-
nomic impact is also substantial and continually increasing. In Serbia, even though the prevalence is officially around 
12 percent, nearly 40 percent of the adult population is estimated to be living with undiagnosed diabetes and more 
than half the population is obese or overweight. 
This review comprehensively addresses the present approach to treating T2D, emphasizing the critical role of treatment 
adherence. We review the various components of T2D treatment, underlining the significance of lifestyle modifications. 
The pros and cons of medications used in treatment are discussed and factors influencing adherence are analysed. 
A healthy lifestyle remains the foundation of the treatment, and if not sufficient, early pharmacotherapy is initiated. 
Medications have been developed to lower blood sugar levels with cardiorenal protection, however, due to their still 
high cost, metformin remains the drug of first choice for most patients. Adherence to the treatment regimen is often 
poor. Factors associated with this are diverse and often multiple in a particular patient. Poor adherence is associated 
with poor glycaemic control, increased risk of disease complications, higher cardiovascular risk, increased mortality, 
hospitalizations, and healthcare costs. In addition to reducing the complexity of drug therapy and better informing the 
patient, improved education and motivation could lead to greater adherence. Enhanced communication between the 
patient and the physician and reduced treatment costs could also have a positive impact. The review concludes that 
addressing factors affecting adherence can significantly improve T2D outcomes and reduce costs. Further research is 
needed to identify region-specific risk factors for poor adherence.
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INTRODUCTION

Modern approach to the treatment of type 2 diabetes 
mellitus 

Type 2 diabetes mellitus (T2D) is a complex chronic 
disease which requires multifactorial behavioural, and 
pharmacological treatments for the prevention or delay 
of complications and the maintenance of quality of life, 
which include controlling blood glucose levels, manag-
ing body weight, controlling risk factors for cardiovascu-
lar diseases, comorbidities, and disease complications1. 
It requires an individualized, person-centred approach 
to enhance patient’s engagement in self-care activities2. 
Individual treatment goals and strategies are established 
by considering the social determinants of health and the 
preferences of people living with diabetes3. Achieving 
target glycaemic levels leads to a significant and lasting 
reduction in the occurrence and progression of complica-
tions, and early intervention is crucial4. Despite the wide 

range of therapeutic options for T2D, less than 50% of 
patients achieve glycaemic levels recommended by the 
American Diabetes Association, and about two-thirds 
prematurely succumb to cardiovascular diseases5.

The modern approach to T2D management involves 
the active participation of patients in their treatment, i.e., 
self-care. Self-care means that the patient actively moni-
tors and responds to changing life and biological condi-
tions, adapting different aspects of diabetes treatment to 
maintain metabolic control and reduce the risk of compli-
cations1. Such behaviour includes regular blood glucose 
monitoring, adjusting dietary intake, taking medications 
regularly, engaging in regular physical activity, foot care, 
routine medical check-ups, dental check-ups, etc. (ref.3). 
Adherence to diabetes treatment implies the active, vol-
untary participation of the patient in the treatment of 
the disease by following the agreed treatment regimen 
and sharing responsibility for treatment with healthcare 
professionals6. 
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Adherence, compliance, and persistence
The World Health Organization (WHO, 2003) has 

defined adherence to long-term therapy as the extent to 
which a patient’s behaviour aligns with the agreed recom-
mendations of a healthcare professional, such as taking 
medication, following a diet, and/or executing lifestyle 
changes. According to the WHO, adherence to long-term 
therapy for chronic diseases is approximately 50% in de-
veloped countries, and even lower in developing coun-
tries. Methods for measuring adherence can be direct or 
indirect. Direct measurement methods are more sensitive 
but are often invasive or impractical (e.g., measuring drug 
levels or its metabolites in the blood, measuring biological 
markers, supervised medication intake) (ref.7). Indirect 
methods (patient self-reports, questionnaires, electron-
ic monitoring devices, pill counts) are commonly used 
but can be inaccurate since patients are often unreliable 
sources of information. Electronic medical records are 
increasingly used to assess adherence. It involves tracking 
the proportion of picked up and prescribed medications 
over a specific period or the proportion of days supplied 
with the medication during a defined timeframe6. These 
measures provide data on the acquisition of medications 
but not on actual consumption and timing. Adherence is 
considered good when a patient takes at least 80–90% of 
the prescribed medication8. Compliance differs from ad-
herence in that it does not consider the active involvement 
of the patient in the treatment or the patient’s consent 
to the healthcare professional’s recommendations. With 
compliance, the patient is in a passive position and is seen 
merely as an object6. Persistence refers to the duration of 
time during which a patient continues to take the therapy 
in proportion to the prescribed duration of treatment or 
the length of time from the start to discontinuation of 
treatment9.

MATERIALS AND METHODS

Our review covers the published literature on the 
contemporary approach to treating T2D, adherence to 
various therapies, the effects of suboptimal adherence, 
economic implications, and strategies for improving ad-
herence. Key articles were retrieved from the scientific 
database PubMed. The search strategy used key terms 
such as “type 2 diabetes mellitus”, “therapy”, “adherence”, 
“OAD”. Only articles written in English language were 
included, without date restrictions. After the exclusion 
of conference papers, short communications, abstracts, 
duplicates and irrelevant articles, we analyzed 61 publica-
tions. Our inclusion criteria for publications related to the 
modern pharmacological treatment of T2D covered the 
period from 2018 to 2023, while publications related to 
adherence had no date restrictions.

RESULTS

Modern treatment of type 2 diabetes and adherence
Previous research has shown that when studying ad-

herence to T2D treatment, it is important to consider 
each component of treatment (blood glucose self-moni-
toring, medication intake, following a diet, physical activ-
ity, foot care) independently because data suggests that 
the correlation between adherence to each component is 
low, indicating that adherence is not a one-dimensional 
concept10.

A healthy lifestyle in the treatment of type 2 diabetes and 
adherence

The foundation of diabetes treatment is the promotion 
of a healthy lifestyle through medical nutritional therapy, 
physical activity, psychological support, weight control, 
and, if necessary, counselling regarding tobacco use1. 
Medical nutritional therapy conducted by a dietitian-nu-
tritionist can significantly reduce blood glucose levels and 
prevent, delay, and treat diabetes-related comorbidities11.

Physical activity has a significant impact on cardio-
metabolic health in T2D (ref.12). Regular aerobic exercise 
improves glycaemic management in adults with T2D, re-
sulting in less daily time in hyperglycaemia and reductions 
of ∼0.6% in glycated haemoglobin (HbA1c) levels12. The 
mentioned effects on glycemia can be enhanced if physi-
cal activity is performed for 45 min or more during the 
postprandial period13. Resistance exercise also improves 
glycaemic control, flexibility, and balance, which is im-
portant due to the increased risk of impaired physical 
function at an earlier age in T2D (ref.12). A wide range of 
physical activities, including leisure time activities, can 
significantly reduce HbA1c (ref.14). Even small but regu-
lar changes in physical activity can make a difference to 
long-term health benefits; an increase of just 500 steps 
a day is associated with a 2–9% reduction in the risk of 
cardiovascular morbidity15.

Healthy sleep is considered an essential component 
of a healthy lifestyle in the treatment of T2D (ref.16). 
Disturbances in the quantity, quality, and timing of sleep 
are associated with an increased risk of obesity and glu-
cose metabolism disorders17.

Recently, it has been suggested that a weight loss of 
approximately 5–15% should be the primary goal in the 
treatment of many individuals with T2D (ref.18). Greater 
weight loss is associated with greater benefits; a 5–10% 
weight loss contributes to metabolic improvement, and a 
10–15% weight loss can lead to disease-modifying effect 
and remission of diabetes18.

Despite evidence of the benefits of physical activity 
and exercise, adherence to long-term exercise programs 
varies between 10–80% (ref.19). There is evidence that 
patients go through numerous cycles of weight loss and 
relapse before they can maintain the achieved weight loss, 
suggesting that healthcare professionals should consis-
tently encourage patients to adopt a healthy lifestyle20. 
Factors affecting adherence to regular physical activity 
and exercise include injuries due to excessive use, lack 
of motivation, and whether the activity is supervised21. 
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In one study on attitudes toward adherence to diet and 
exercise, patients with T2D and their educators had differ-
ent views on the barriers affecting adherence22. Regarding 
exercise, educators believed that lack of motivation and 
physical limitations were the main barriers to adherence, 
while patients cited circumstances, including factors such 
as weather conditions. As for diet, patients were bothered 
by the type of food included in the weight loss program, 
while educators considered social factors (education, in-
come, family and friend support) to be the most impor-
tant22.

Medications for lowering glucose
Sodium-glucose cotransporter 2 inhibitors

Sodium-glucose cotransporter 2 inhibitors (SGLT2i) 
are oral medications that lower plasma glucose by increas-
ing urinary excretion of glucose. They have moderate to 
high glycaemic efficacy, with lower efficacy at lower es-
timated glomerular filtration rate (eGFR) values. Their 
use has significantly increased due to studies showing 
their positive impact on the cardiovascular system and 
kidneys23. Studies have demonstrated that these medica-
tions are effective in reducing the risk of cardiovascular 
death, myocardial infarction, hospitalization due to heart 
failure, all-cause mortality, and improving renal outcomes 
in patients with T2D and established cardiovascular dis-
ease or a high risk of cardiovascular disease24. Their use 
is associated with an increased risk of genital mycotic 
infections, which are typically mild and treatable. The use 
of SGLT2i can increase the risk of diabetic ketoacidosis 
(DKA). However, its incidence is low and can be reduced 
through education about the signs and symptoms of DKA, 
and the temporary discontinuation of the medication in 
situations that predispose to this condition (acute illness, 
fasting, perioperatively) (ref.24). Although early research 
suggested several safety areas of interest (acute kidney 
injury, dehydration, orthostatic hypotension, amputa-
tion, and fractures), longer-term prospective studies have 
not confirmed an increased risk of these conditions25,26. 
Patients with T2D and peripheral arterial disease benefit 
more from SGLT2i therapy than those without periph-
eral arterial disease, without an increased risk of severe 
limb ischemia27. In patients with T2D and chronic kidney 
disease, the use of SGLT2i is associated with a reduced 
incidence of kidney-related adverse events28.

Glucagon-like peptide-1 receptor agonists
Glucagon-like peptide-1 receptor agonists (GLP-1 RA) 

augment glucose-dependent insulin secretion and gluca-
gon suppression, decelerate gastric emptying, reduce post-
meal glycaemic increments, reduce appetite, energy intake 
and body weight29,30. In addition to improving HbA1c in 
adults with T2D, some GLP-1 RAs are approved for re-
ducing the risk of major adverse cardiovascular events in 
adults with T2D and established cardiovascular disease 
(dulaglutide, liraglutide, and subcutaneous semaglutide) 
or for individuals with multiple risk factors for cardio-
vascular disease (dulaglutide). They are also used for 
long-term weight management (subcutaneous liraglutide 

titrated to 3.0 mg once daily; subcutaneous semaglutide 
titrated to 2.4 mg once weekly). GLP-1 RA are primarily 
administered subcutaneously, but there is now an oral 
preparation available (oral semaglutide) (ref.31). Recent 
studies have shown greater benefits for blood glucose lev-
els and body weight with higher doses of GLP-1 RA, with 
a higher proportion of patients achieving target glycae-
mic levels32. The most common adverse effects of GLP-1 
RA are gastrointestinal in nature (nausea, vomiting, and 
diarrhoea), typically occurring during the initiation and 
dose escalation but diminishing over time. Gradual dose 
escalation is recommended to alleviate gastrointestinal 
effects30. Education is necessary when introducing GLP-1 
RA that induce a sense of satiety, which helps reduce food 
intake. It is important to assist patients in distinguishing 
between the negative sensation of nausea and the posi-
tive sensation of satiety that aids in weight reduction33. 
GLP-1 RA are contraindicated in patients at increased 
risk of rare medullary thyroid carcinoma, as preclinical 
studies have shown C-cell tumors in rodents treated with 
GLP-1 RA. More frequent retinopathic complications can 
be explained by the rapid decrease in HbA1c levels in 
patients with pre-existing diabetic retinopathy and high 
glycaemic levels, as has already been seen in studies with 
insulin34. GLP-1 RA are associated with a higher risk of 
biliary tract diseases35.

Dipeptidyl peptidase-4 inhibitors
Dipeptidyl peptidase-4 inhibitors (DPP4i) are oral 

medications that inhibit the enzymatic inactivation of 
endogenous incretin hormones, leading to the release of 
glucose-dependent insulin and a reduction in glucagon 
secretion23. They have a modest effect in lowering glyce-
mia and a neutral effect on body weight. They are well-
tolerated, with minimal risk of hypoglycaemia. They do 
not reduce cardiovascular risk, although a reduction in 
the risk of albuminuria progression has been observed 
with linagliptin36. While generally well tolerated, the use 
of saxagliptin has been associated with an increased risk 
of chronic heart failure and there have been rare reports 
of arthralgia and hypersensitivity reactions with the DPP-
4i class23. Due to their high tolerability and modest ef-
ficacy, DPP4i may be suitable for specific populations. 
For instance, inpatient treatment of hyperglycaemia with 
basal insulin plus DPP4i has proven to be effective and 
safe in older adult patients with T2D, yielding similar 
glycaemic levels but with less glycaemic variability and 
fewer hypoglycaemic episodes compared with basal-bolus 
insulin regimens37.

Glucose-dependent insulinotropic polypeptide (GIP) and 
glucagon-like peptide-1 receptor agonist 

In May 2022, the U.S. Food and Drug Administration 
approved tirzepatide, a GIP and GLP-1 RA for glycae-
mic control in adults with T2D. Additional metabolic 
benefits include a favourable effect on liver fat content 
and reductions in visceral and subcutaneous abdominal 
adipose tissue volumen38. The most common side effects 
are gastrointestinal, especially nausea39.
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Metformin
Because of its high efficacy in lowering HbA1c, mini-

mal risk of hypoglycaemia when used as monotherapy, 
weight neutrality with the potential for modest weight 
loss, a good safety profile, and low cost, metformin is tra-
ditionally recommended as the first-line therapy to lower 
glucose in T2D. However, there is an alternative approach 
that could be acceptable. The benefits of GLP-1 RA and 
SGLT2i for cardiovascular and renal outcomes have been 
shown to be independent of metformin use. Therefore, in 
patients with established or high risk of cardiovascular 
disease, heart failure, or chronic kidney disease, these 
agents should be considered independent of metformin 
use40. Early combination therapy may be considered at 
initiation when there is a need for additional glycaemic 
effect or cardiorenal protection41. The most common side 
effects of metformin include diarrhea, stomach ache, loss 
of appetite and nausea42. Vitamin B12 deficiency is also a 
common side effect of taking the drug in higher doses or 
for long periods of time20. Metformin should not be used 
in patients with eGFR < 30 mL/min per 1.73 m2, and dose 
adjustment should be considered at eGFR < 45 mL/min 
per 1.73 m2 (ref.42).

Sulfonylureas
Sulfonylureas (SU) are highly effective in lowering 

glycemia, but with a lack of durable effect. Their advan-
tages include low cost and availability29. However, due to 
glucose-independent stimulation of insulin secretion, they 
are associated with an increased risk of hypoglycaemia 
and lead to modest weight gain43. In a prospective study, 
the use of sulfonylureas or insulin for early intensive blood 
glucose control significantly reduced the risk of microvas-
cular complications, emphasizing the importance of early 
and continuous glycaemic management44.

Thiazolidinediones
Thiazolidinediones are oral medications that increase 

insulin sensitivity and have a high glucose-lowering ef-
fect29. The glucose-lowering effect is long-lasting, most 
likely due to a potent impact on preserving beta-cell func-
tion45. Pioglitazone has positive effects on non-alcoholic 
fatty liver disease and non-alcoholic steatohepatitis46. 
Possible side effects include fluid retention and heart 
failure, weight gain and bone fractures45,47,48.

Insulin
The primary advantage of insulin therapy is that it low-

ers glucose in a dose-dependent manner and can therefore 
lower almost any glucose level. However, its effectiveness 
and safety are largely dependent on patient education 
and support provided to facilitate self-management29. The 
pharmacokinetic and pharmacodynamic profile of avail-
able insulins should be carefully considered, and the one 
that best suits the physiological needs of the individual 
patient should be selected3. Numerous insulin formula-
tions are available, with advances in therapy geared to-
ward better mimicking physiological insulin secretion49. 
The challenges of insulin therapy include weight gain, the 

need for education and titration for optimal effectiveness, 
the risk of hypoglycaemia, the need for regular blood glu-
cose monitoring, and cost. 

Fixed combinations of basal insulin analogues with 
GLP-1 RA are more effective in lowering blood glucose 
levels than individual components. They lead to less 
weight gain and fewer hypoglycaemic episodes compared 
to intensified insulin regimens49. They have better gastro-
intestinal tolerability than with GLP-1 RA alone49.
 
Combination therapy

Traditional recommendations have focused on the 
stepwise addition of therapy, allowing for a clear distinc-
tion between the positive and negative effects of new 
drugs. There is evidence indicating the advantages of 
combination approaches in treating T2D. Combination 
therapy has several potential benefits, including prolonged 
duration of glycemic effect, simultaneous targeting of mul-
tiple pathophysiological processes of T2D, impact on ad-
herence and persistence, complementary clinical benefits 
(e.g., glycemic control, body weight, and cardiovascular 
risk) (ref.50-52).

Adherence to oral antidiabetic medications
Numerous studies indicate the lack of adherence to 

treatment with oral antidiabetic medications (OAD). It 
has been shown that there is an inverse relationship be-
tween taking a prescribed OAD and the level of HbA1c, 
with each 10% increase in OAD adherence associated 
with a decrease of 0.1% in HbA1c (ref.53). In an analy-
sis of 11 retrospective studies conducted between 1966 
and 2003, adherence to OAD therapy varied widely from 
36% to 93% in patients who took the therapy for 6–24 
months54. Prospective analyses of adherence using elec-
tronic monitors have shown that patients took 61–85% 
of OAD doses as prescribed55. In a comprehensive study 
of electronic medical records from 8,191 patients with 
diabetes prescribed OAD, only 39.6% of them remained 
persistent with the therapy after 24 months, and 4% never 
picked up the prescribed medication, even though 53% of 
them had HbA1c >7% (ref.56). Using self-reported compli-
ance, a prospective assessment of 11,896 patients treated 
with one or two OHAs found that only 46% of cases dem-
onstrated optimal compliance57. An analysis of medical 
records from 2,741 patients with T2D recently prescribed 
OADs showed that overall adherence was 81% (ref.58). 
A recent meta-analysis showed that treatment adherence 
differs between patients depending on the specific OADs 
they are using59. α-Glucosidase inhibitors – less commonly 
used glucose-lowering medications wich improve glycemic 
control by reducing postprandial glycemic excursions and 
glycemic variability had the lowest adherence rate (53%), 
followed by metformin (55%), insulin secretagogues (i.e., 
SU and meglitinides) and SGLT2i (both 61%), DPP4i 
(66%), and thiazolidinediones (68%) (ref.59). These dif-
ferences in adherence may be attributed to the lower 
risk of side effects associated with SGLT2i, DPP4i and 
thiazolidinediones wich are generally well tolerated23,25,45. 
Also, it is worth noting that SGLT2i, DPP4i and thiazoli-
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dinediones are usually prescribed in the advanced stages 
of T2D, when patients seem to have higher adherence to 
OADs (ref.59).

Adherence to insulin therapy
As diabetes progresses, insulin may be introduced as 

monotherapy or as additional therapy to OAD. Adherence 
to insulin therapy in T2D is poor. In retrospective insu-
lin studies, adherence was 62% and 64% for long-term 
and new-start insulin users, respectively54. Of the latter, 
4.5% did not start the therapy, and an additional 25.5% 
of patients soon abandoned it56. According to a study of 
1,099 patients with T2D treated with insulin, the average 
adherence to insulin was 71% (measured as the percent-
age of the number of days per annum of insulin coverage) 
(ref.60). The level of adherence was a significant predictor 
of HbA1c, indicating that improved adherence resulted in 
better glycaemic control. A Spanish study of patients with 
T2D showed higher compliance among patients taking 
insulin alone (67%) than among those taking both, insulin 
and OAD (39%) (ref.61).

Factors influencing adherence to type 2 diabetes mellitus 
treatment

There are many potential factors that influence adher-
ence, and often more than one is present in any given pa-
tient. Factors include duration of disease, the complexity 
of the dosing regimen, polypharmacy, patient perception 
of drug effectiveness, safety and tolerability of the drug, 
age, self-confidence, self-efficacy, stress, depression, al-
cohol abuse, the patient-healthcare provider relationship, 
social support, economic, geographic, cultural factors, etc. 
The duration of the disease is inversely related to adher-
ence. The longer the disease duration, the lower the adher-
ence to treatment, whether to pharmacotherapy, physical 
activity, or nutrition therapy62. Over the last two decades, 
the complexity of the pharmacotherapy for T2D has in-
creased, and according to studies, the more medications 
a patient is prescribed, the lower their adherence to OAD 
tends to be63. The tolerability and safety profile of OAD 
can also impact adherence. Side effects of OAD, such 
as hypoglycaemia, weight gain, or gastrointestinal prob-
lems are associated with reduced adherence to therapy64. 
Younger patients and those recently diagnosed with dia-
betes have lower adherence to OAD medications65. Self-
confidence and self-efficacy are associated with higher 
adherence to T2D therapy, suggesting that behavioural 
and cognitive interventions might improve adherence in 
certain patients66. Psychosocial stress is linked to poor 
adherence to T2D treatment regimens and poor metabolic 
control67. The incidence of depression is twice as high 
among patients with T2D as in the general population. 
Patients with depression are at greater risk of developing 
complications of T2D, have poorer glycaemic control, 
and are less adherent to self-care activities68. Alcohol 
consumption is related to poor adherence to diet, regular 
glucose monitoring, medication adherence and follow-up 
appointments69. The interaction between T2D patients 
and healthcare providers is also linked to adherence. A 
good patient-doctor relationship is associated with good 

adherence, while patients with poor adherence more of-
ten reported a bad relationship with their doctor. These 
patients also had higher HbA1c levels70. The same French 
study showed that poor adherence is associated with fi-
nancial difficulties and a lack of family and social support.

Consequences of poor adherence
The main consequence of poor adherence to T2D 

treatment is decreased glycaemic control, leading to the 
known complications of diabetes, including microvas-
cular and macrovascular diseases, an increased risk of 
morbidity, and mortality5. The economic impact of T2D 
is substantial and continually increasing. In 2007, it was 
estimated that the direct and indirect costs of diabetes in 
the United States were $218 billion annually71. An analy-
sis of seven studies showed a reverse correlation between 
hospitalization costs and adherence and concluded that 
increased adherence leads to reduced costs of T2D treat-
ment72.

DISCUSSION

The aim of this paper was to present the contemporary 
approach to the treatment of T2D and emphasize the 
importance of adherence in it. Lifestyle changes remain 
crucial for the effective treatment of T2D. Healthy eating, 
increased physical activity, and weight reduction are the 
foundation of success1. Diabetes is a very heterogeneous 
disease with variable age at onset, related degree of obe-
sity, insulin resistance and tendency to develop complica-
tions. As such, it requires personalized treatment tailored 
to individual needs, taking into account clinical charac-
teristics, comorbidities, patient preferences, and barriers 
such as financial, cultural and geographic barriers, poorly 
organized healthcare systems, and transportation-related 
barriers73. The treatment of diabetes is a dynamic process, 
and the treatment plan can change over time depending 
on the patient’s individual therapeutic response and dis-
ease progression. Therefore, constant communication 
and collaboration with healthcare providers are neces-
sary from the beginning of treatment2. Pharmacological 
treatment of T2D is in constant development, significant 
progress has been made, and new drugs have been de-
veloped. Despite compelling indications for SGLT2i and 
GLP-1 RA for high-risk patients with cardiovascular dis-
eases, heart failure, or chronic kidney disease, metformin 
remains the first-line therapy for most T2D patients due 
to its effectiveness in lowering blood glucose, minimal 
risk of hypoglycaemia, weight neutrality and cost-effec-
tiveness25. In patients with non-alcoholic fatty liver disease 
and non-alcoholic steatohepatitis pioglitazone should be 
considered46. Shared decision making is essential, and an 
individualized approach is crucial to maximize the ben-
efits of modern drugs73. Suboptimal medication-taking 
behaviour and low rates of continued medication use af-
fects almost half of people with type 2 diabetes, leading to 
suboptimal glycaemic and CVD risk factor control as well 
as increased risks of diabetes complications, mortality and 
hospital admissions and increased healthcare costs43,74,75. 
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There are many reasons for poor adherence, including age, 
social and psychological factors, poor education, a lack 
of understanding of the long-term benefits of treatment, 
treatment regimen complexity, high treatment costs, and 
negative opinions about therapy. Poor communication be-
tween healthcare providers and patients, side effects such 
as weight gain and hypoglycaemia can also have effects 
on poor adherence. The WHO has emphasized that in-
creasing the effectiveness of adherence interventions may 
have a far greater impact on the health of the population 
than any improvement in specific medical treatments76. 
So far, interventions aimed at improving adherence have 
only been partially successful, and a potential explanation 
for this can be found in the multifactorial nature of adher-
ence. In addition to reducing the complexity of pharma-
cotherapy by fixed combinations, factors such as better 
patient information, improved education, and motivation 
are associated with better adherence77. Improving com-
munication between patients and healthcare providers 
and reducing treatment costs could also have a favourable 
impact on adherence.

CONCLUSION

Type 2 diabetes mellitus is a progressive disease, and 
its treatment involves lifestyle changes and pharmaco-
logical therapy, which are equally important in glycae-
mic control and reducing cardiovascular consequences. 
When healthy eating and physical activity are not suf-
ficient, early initiation of pharmacotherapy is a critical 
aspect and should be tailored to each patient individually. 
Although there is convincing evidence supporting the use 
of SGLT2i and the GLP-1 RA class in the treatment of 
many people with T2D due to their organ-protecting ef-
fects, regrettably these agents are currently expensive. In 
the setting of limited resources, priority should be given 
to the most vulnerable patient groups with cardiorenal 
disease. Even though adherence to treatment leads to a 
better disease outcome, it is often poor. By addressing 
the known factors associated with poor adherence, there 
would be a significant improvement in T2D outcomes 
and cost reduction. Further research is needed to explore 
the risk factors specific to our region that are associated 
with poor adherence so that we can act more effectively 
on them.

Search strategy and selection criteria
Our research approach focused on incorporating stud-

ies discussing the modern approach to treating type 2 
diabetes, as well as those addressing adherence in general 
and specifically in the treatment of type 2 diabetes. We 
conducted a search of existing literature using the scien-
tific database PubMed, utilizing key terms such as “type 
2 diabetes mellitus” and “therapy” or “adherence”. The 
four terms were combined using the Boolean operator 
“AND”. The search encompassed publications in English 
language, without any restrictions on the publication date. 
Through this search, we identified 469 scientific publica-
tions spanning the period from 1989 to 2023. Conference 

papers, short communications, and abstracts were exclud-
ed. Our inclusion criteria for publications related to the 
modern pharmacological treatment of T2D covered the 
period from 2018 to 2023. Publications related to adher-
ence had no restrictions on the publication date. After 
eliminating duplicates and irrelevant articles, we analysed 
55 publications, and an additional 6 were discovered and 
analysed through citations.
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OAD, oral antidiabetic medications.
 
Acknowledgement: Ministry of Education, Science and 
Technological Development of the Republic of Serbia (No 
451-03-47/2023-01/200114) supported this research work.
Author contributions: All authors have equal contributions 
to this paper. 
Conflict of interest statement: None declared.

REFERENCES

	 1.	 Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur 
NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P. 
Management of hyperglycaemia in type 2 diabetes, 2022. A con-
sensus report by the American Diabetes Association (ADA) and the 
European Association for the Study of Diabetes (EASD). Diabetologia 
2022;65(12):1925-66.

	 2.	 Rodriguez-Gutierrez R, Gionfriddo MR, Ospina NS, Maraka S, 
Tamhane S, Montori VM, Brito JP. Shared decision making in endo-
crinology: present and future directions. Lancet Diabetes Endocrinol 
2016;4(8):706-16.

	 3.	 American Diabetes Association Professional Practice Committee. 
6. Glycemic Targets: Standards of Medical Care in Diabetes-2022. 
Diabetes Care 2022;45(Supplement_1):S83–S96.

	 4.	 Sun S, Hisland L, Grenet G, Gueyffier F, Cornu C, Jaafari N, Boussageon 
R. Reappraisal of the efficacy of intensive glycaemic control on mi-
crovascular complications in patients with type 2 diabetes: a meta-
analysis of randomised control-trials. Therapie 2022;77(4):413-23.

	 5.	 Bailey CJ, Kodack M. Patient adherence to medication requirements 
for therapy of type 2 diabetes. Int J Clin Pract 2011;65(3):314-22.

	 6.	 Ho PM, Bryson CL, Rumsfeld JS. Medication adherence: its impor-
tance in cardiovascular outcomes. Circulation 2009;119(23):3028-35.

	 7.	 Guillausseau PJ. Impact of compliance with oral antihyperglycemic 
agents on health outcomes in type 2 diabetes mellitus: a focus on 
frequency of administration. Treat Endocrinol 2005;4(3):167-75.

	 8.	 Caro JJ, Ishak KJ, Huybrechts KF, Raggio G, Naujoks C. The impact 
of compliance with osteoporosis therapy on fracture rates in actual 
practice. Osteoporos Int 2004;15:1003-8.

	9. Cramer JA, Roy A, Burrell A, Fairchild CJ, Fuldeore MJ, Ollendorf DA, 
Wong PK. Medication compliance and persistence: terminology and 
definitions. Value Health 2008;11(1):44-7.

10.	 Glasgow RE, Toobert DJ, Riddle M, Donnelly J, Mitchell DL, Calder D. 
Diabetes-specific social learning variables and self-care behaviors 
among persons with type II diabetes. Health Psychol 1989;8(3):285-
303.

11.	 Powers MA, Bardsley JK, Cypress M, Funnell MM, Harms D, Hess-Fischl 
A, Hooks B, Isaacs D, Mandel ED, Maryniuk MD, Norton A. Diabetes 



Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub. 2024 Jun; 168(2):97-104.

103

self-management education and support in adults with type 2 dia-
betes: a consensus report of the American Diabetes Association, the 
Association of Diabetes Care & Education Specialists, the Academy of 
Nutrition and Dietetics, the American Academy of Family Physicians, 
the American Academy of PAs, the American Association of Nurse 
Practitioners, and the American Pharmacists Association. Diabetes 
Care 2020;60(6):e1-8.

12.	 Kanaley JA, Colberg SR, Corcoran MH, Malin SK, Rodriguez NR, 
Crespo CJ, Kirwan JP, Zierath JR. Exercise/physical activity in individ-
uals with type 2 diabetes: a consensus statement from the American 
College of Sports Medicine. Med Sci Sports Exerc 2022;54(2):353-68.

13.	 Borror A, Zieff G, Battaglini C, Stoner L. The effects of postprandial 
exercise on glucose control in individuals with type 2 diabetes: a 
systematic review. Sports Med 2018;48:1479-91.

14.	 Shuai GU, Ying XU, Jiawei QI, Yannan CH, Yue YO, Jing TA, Zhizhen LI, 
Huang J. Effect of tai chi on glycaemic control, lipid metabolism and 
body composition in adults with type 2 diabetes: a meta-analysis 
and systematic review. J Rehabil Med 2021;53(3): jrm00165. doi: 
10.2340/16501977-2799

15.	 Saint-Maurice PF, Troiano RP, Bassett DR, Graubard BI, Carlson 
SA, Shiroma EJ, Fulton JE, Matthews CE. Association of daily step 
count and step intensity with mortality among US adults. JAMA 
2020;323(12):1151-60.

16.	 Smyth A, Jenkins M, Dunham M, Kutzer Y, Taheri S, Whitehead L. 
Systematic review of clinical practice guidelines to identify recom-
mendations for sleep in type 2 diabetes mellitus management. 
Diabetes Res Clin Pract 2020;170:108532.

17.	 Zuraikat FM, Makarem N, Redline S, Aggarwal B, Jelic S, St-Onge MP. 
Sleep regularity and cardiometabolic health: is variability in sleep 
patterns a risk factor for excess adiposity and glycemic dysregula-
tion? Curr Diab Rep 2020;20:1-9.

18. Lingvay I, Sumithran P, Cohen RV, le Roux CW. Obesity management 
as a primary treatment goal for type 2 diabetes: time to reframe the 
conversation. Lancet 2022;399(10322):358.

19.	 Praet SF, van Loon LJ. Exercise therapy in type 2 diabetes. Acta dia-
betol 2009;46:263-78.

20.	 Inzucchi SE, Bergenstal RM, Buse JB, Diamant M, Ferrannini E, Nauck 
M, Peters AL, Tsapas A, Wender R, Matthews DR. Management of 
hyperglycaemia in type 2 diabetes: a patient-centered approach. 
Position statement of the American Diabetes Association (ADA) and 
the European Association for the Study of Diabetes (EASD). Diabetes 
Care 2012;55:1577-96.

21.	 Dunstan DW, Vulikh E, Owen N, Jolley D, Shaw J, Zimmet P. 
Community center–based resistance training for the maintenance 
of glycemic control in adults with type 2 diabetes. Diabetes Care 
2006;29(12):2586-91.

22.	 Shultz JA, Sprague MA, Branen LJ, Lambeth S. A comparison of views 
of individuals with type 2 diabetes mellitus and diabetes educators 
about barriers to diet and exercise. J Health Commun 2001;6(2):99-
115.

23.	 American Diabetes Association Professional Practice Committee. 10. 
Cardiovascular disease and risk management: standards of medical 
care in diabetes-2022. Diabetes Care 2022;45(Suppl 1):S144-74.

24.	 McGuire DK, Shih WJ, Cosentino F, Charbonnel B, Cherney DZ, 
Dagogo-Jack S, Pratley R, Greenberg M, Wang S, Huyck S, Gantz 
I. Association of SGLT2 inhibitors with cardiovascular and kidney 
outcomes in patients with type 2 diabetes: a meta-analysis. JAMA 
Cardiol 2021;6(2):148-58.

25.	 Buse JB. A consensus report by the American Diabetes Association 
(ADA) and the European Association for the Study of Diabetes 
(EASD). Diabetes Care 2018;2020(43):487.

26.	 Dorsey-Treviño EG, González-González JG, Alvarez-Villalobos N, 
González-Nava V, Contreras-Garza BM, Díaz González-Colmenero 
A, Rodríguez-Tamez G, Barrera-Flores FJ, Farrell AM, Montori VM, 
Rodriguez-Gutierrez R. Sodium-glucose cotransporter 2 (SGLT-2) 
inhibitors and microvascular outcomes in patients with type 2 
diabetes: systematic review and meta-analysis. J Endocrinol Invest 
2020;43:289-304.

27.	 Barraclough JY, Yu J, Figtree GA, Perkovic V, Heerspink HJ, Neuen 
BL, Cannon CP, Mahaffey KW, Schutte AE, Neal B, Arnott C. 
Cardiovascular and renal outcomes with canagliflozin in patients 
with peripheral arterial disease: Data from the CANVAS Program 
and CREDENCE trial. Diabetes Obes Metab 2022;24(6):1072-83.

28.	 Heerspink HJ, Oshima M, Zhang H, Li J, Agarwal R, Capuano 
G, Charytan DM, Craig J, de Zeeuw D, Di Tanna GL, Levin A. 
Canagliflozin and kidney-related adverse events in type 2 diabetes 
and CKD: findings from the randomized CREDENCE trial. Am J Kidney 
Dis 2021;79(2):244-56.

29.	 Davies MJ, D’Alessio DA, Fradkin J, Kernan WN, Mathieu C, Mingrone 
G, Rossing P, Tsapas A, Wexler DJ, Buse JB. Management of hypergly-
caemia in type 2 diabetes, 2018. A consensus report by the American 
Diabetes Association (ADA) and the European Association for the 
Study of Diabetes (EASD). Diabetes Care 2018;61:2461-98.

30.	 Nauck MA, Quast DR, Wefers J, Meier JJ. GLP-1 receptor agonists 
in the treatment of type 2 diabetes–state-of-the-art. Mol Metab 
2021;46:101102.

31.	 Nordisk N. Prescribing information for RYBELSUS. Plainsboro, NJ, 
Novo Nordisk 2019 Available online: www. accessdata. fda. gov/
drugsatfda_docs/label/2019/213051s000lbl. pdf (accessed on 20 
June 2022).

32.	 Frias JP, Bonora E, Nevarez Ruiz L, Li YG, Yu Z, Milicevic Z, Malik R, 
Bethel MA, Cox DA. Efficacy and safety of dulaglutide 3.0 mg and 
4.5 mg versus dulaglutide 1.5 mg in metformin-treated patients 
with type 2 diabetes in a randomized controlled trial (AWARD-11). 
Diabetes Care 2021;44(3):765-73.

33.	 Wharton S, Davies M, Dicker D, Lingvay I, Mosenzon O, Rubino DM, 
Pedersen SD. Managing the gastrointestinal side effects of GLP-1 
receptor agonists in obesity: recommendations for clinical practice. 
Postgrad Med 2022;134(1):14-9.

34.	 Vilsbøll T, Bain SC, Leiter LA, Lingvay I, Matthews D, Simó R, Helmark 
IC, Wijayasinghe N, Larsen M. Semaglutide, reduction in glycated 
haemoglobin and the risk of diabetic retinopathy. Diabetes Obes 
Metab 2018;20(4):889-97.

35.	 He L, Wang J, Ping F, Yang N, Huang J, Li Y, Xu L, Li W, Zhang H. 
Association of glucagon-like peptide-1 receptor agonist use 
with risk of gallbladder and biliary diseases: a systematic review 
and meta-analysis of randomized clinical trials. JAMA Intern Med 
2022;182(5):513-9.

36.	 Perkovic V, Toto R, Cooper ME, Mann JF, Rosenstock J, McGuire 
DK, Kahn SE, Marx N, Alexander JH, Zinman B, Pfarr E. Effects of 
linagliptin on cardiovascular and kidney outcomes in people with 
normal and reduced kidney function: secondary analysis of the 
CARMELINA randomized trial. Diabetes Care 2020;43(8):1803-12.

37.	 Batule S, Ramos A, Pérez-Montes de Oca A, Fuentes N, Martínez S, 
Raga J, Pena X, Tural C, Muñoz P, Soldevila B, Alonso N. Comparison 
of Glycemic Variability and Hypoglycemic Events in Hospitalized 
Older Adults Treated with Basal Insulin plus Vildagliptin and Basal–
Bolus Insulin Regimen: A Prospective Randomized Study. J Clin Med 
2022;11(10):2813.

38.	 Rosenstock J, Wysham C, Frías JP, Kaneko S, Lee CJ, Landó LF, Mao 
H, Cui X, Karanikas CA, Thieu VT. Efficacy and safety of a novel dual 
GIP and GLP-1 receptor agonist tirzepatide in patients with type 2 
diabetes (SURPASS-1): a double-blind, randomised, phase 3 trial. 
Lancet 2021;398(10295):143-55.

39.	 Karagiannis T, Avgerinos I, Liakos A, Del Prato S, Matthews DR, Tsapas 
A, Bekiari E. Management of type 2 diabetes with the dual GIP/GLP-1 
receptor agonist tirzepatide: a systematic review and meta-analysis. 
Diabetologia 2022;65(8):1251-61.

40.	 Masson W, Lavalle-Cobo A, Lobo M, Masson G, Molinero G. Novel 
antidiabetic drugs and risk of cardiovascular events in patients 
without baseline metformin use: a meta-analysis. Eur J Prev Cardiol 
2021;28(1):69-75.

41.	 Matthews D, Del Prato S, Mohan V, Mathieu C, Vencio S, Chan JC, 
Stumvoll M, Paldánius PM. Insights from VERIFY: early combina-
tion therapy provides better glycaemic durability than a step-
wise approach in newly diagnosed type 2 diabetes. Diabetes Ther 
2020;11:2465-76.

42.	 Lalau JD, Kajbaf F, Bennis Y, Hurtel-Lemaire AS, Belpaire F, De Broe ME. 
Metformin treatment in patients with type 2 diabetes and chronic 
kidney disease stages 3A, 3B, or 4. Diabetes Care 2018;41(3):547-53.

43.	 Khunti K, Chatterjee S, Gerstein HC, Zoungas S, Davies MJ. Do sul-
phonylureas still have a place in clinical practice?. Lancet Diabetes 
Endocrinol 2018;6(10):821-32.

44.	 UK Prospective Diabetes Study (UKPDS) Group. Intensive blood-
glucose control with sulphonylureas or insulin compared with con-
ventional treatment and risk of complications in patients with type 
2 diabetes (UKPDS 33). Lancet 1998;352(9131):837-53.



Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub. 2024 Jun; 168(2):97-104.

104

45.	 Kahn SE, Haffner SM, Heise MA, Herman WH, Holman RR, Jones NP, 
Kravitz BG, Lachin JM, O’Neill MC, Zinman B, Viberti G. Glycemic du-
rability of rosiglitazone, metformin, or glyburide monotherapy. N 
Engl J Med 2006;355(23):2427-43.

46.	 Cusi K, Orsak B, Bril F, Lomonaco R, Hecht J, Ortiz-Lopez C, Tio F, 
Hardies J, Darland C, Musi N, Webb A. Long-term pioglitazone treat-
ment for patients with nonalcoholic steatohepatitis and prediabe-
tes or type 2 diabetes mellitus: a randomized trial. Ann Intern Med 
2016;165(5):305-15.

47.	 Home PD, Pocock SJ, Beck-Nielsen H, Curtis PS, Gomis R, Hanefeld 
M, Jones NP, Komajda M, McMurray JJ. Rosiglitazone evaluated for 
cardiovascular outcomes in oral agent combination therapy for type 
2 diabetes (RECORD): a multicentre, randomised, open-label trial. 
Lancet 2009;373(9681):2125-35.

48.	 Viscoli CM, Inzucchi SE, Young LH, Insogna KL, Conwit R, Furie KL, 
Gorman M, Kelly MA, Lovejoy AM, Kernan WN, IRIS Trial Investigators. 
Pioglitazone and risk for bone fracture: safety data from a random-
ized clinical trial. Journal Clin Endocrinol Metab 2017;102(3):914-22.

49.	 Maiorino MI, Chiodini P, Bellastella G, Scappaticcio L, Longo M, 
Esposito K, Giugliano D. Free and fixed‐ratio combinations of basal 
insulin and GLP‐1 receptor agonists versus basal insulin intensifica-
tion in type 2 diabetes: a systematic review and meta‐analysis of 
randomized controlled trials. Diabetes Obes Metab 2018;20(9):2309-
13.

50.	 Abdul-Ghani M, Puckett C, Adams J, Khattab A, Baskoy G, Cersosimo 
E, Triplitt C, DeFronzo RA. Durability of triple combination therapy 
versus stepwise addition therapy in patients with new-onset T2DM: 
3-year follow-up of EDICT. Diabetes Care 2021;44(2):433-9.

51.	 Mantsiou C, Karagiannis T, Kakotrichi P, Malandris K, Avgerinos I, 
Liakos A, Tsapas A, Bekiari E. Glucagon‐like peptide‐1 receptor 
agonists and sodium‐glucose co‐transporter‐2 inhibitors as com-
bination therapy for type 2 diabetes: a systematic review and meta‐
analysis. Diabetes Obes Metab 2020;22(10):1857-68.

52.	 Cai X, Gao X, Yang W, Han X, Ji L. Efficacy and safety of initial combi-
nation therapy in treatment-naïve type 2 diabetes patients: a sys-
tematic review and meta-analysis. Diabetes Ther 2018;9:1995-2014.

53.	 Rozenfeld Y, Hunt JS, Plauschinat C, Wong KS. Oral antidiabetic 
medication adherence and glycemic control in managed care. Am 
J Manag Care 2008;14(2):71-5.

54.	 Cramer JA. A systematic review of adherence with medications for 
diabetes. Diabetes care 2004;27(5):1218-24.

55.	 Mateo JF, Gil-Guillen VF, Mateo E, Orozco D, Carbayo JA, Merino J. 
Multifactorial approach and adherence to prescribed oral medica-
tions in patients with type 2 diabetes. Int J Clin Pract 2006;60(4):422-
8. doi: 10.1111/j.1368-5031.2006.00799.x

56.	 Karter AJ, Parker MM, Moffet HH, Ahmed AT, Schmittdiel JA, Selby 
JV. New prescription medication gaps: a comprehensive measure of 
adherence to new prescriptions. Health Serv Res 2009;44(5p1):1640-
61.

57.	 Guillausseau PJ. Influence of oral antidiabetic drugs compliance on 
metabolic control in type 2 diabetes. A survey in general practice. 
Diabetes Metab 2003;29(1):79-81.

58.	 Rozenfeld Y, Hunt JS, Plauschinat C, Wong KS. Oral antidiabetic 
medication adherence and glycemic control in managed care. Am 
J Manag Care 2008;14(2):71-5.

59.	 Piragine E, Petri D, Martelli A, Calderone V, Lucenteforte E. Adherence 
to Oral Antidiabetic Drugs in Patients with Type 2 Diabetes: 
Systematic Review and Meta-Analysis. J Clin Med 2023;12(5):1981.

60.	 Donnelly LA, Morris AD, Evans JM, DARTS/MEMO collaboration. 
Adherence to insulin and its association with glycaemic control in 
patients with type 2 diabetes. QJM 2007;100(6):345-50.

61.	 Yurgin NR, Boye KS, Dilla T, Suriñach NL, Llach XB. Physician and pa-
tient management of type 2 diabetes and factors related to glycemic 
control in Spain. Patient prefer Adherence 2008;2:87-95.

62.	 Khattab M, Khader YS, Al-Khawaldeh A, Ajlouni K. Factors associated 
with poor glycemic control among patients with type 2 diabetes. J 
Diabetes Complications 2010;24(2):84-9.

63.	 Thayer S, Arondekar B, Harley C, Darkow TE. Adherence to a fixed-
dose combination of rosiglitazone/glimepiride in subjects switching 
from monotherapy or dual therapy with a thiazolidinedione and/or 
a sulfonylurea. Ann Pharmacother 2010;44(5):791-9.

64.	 Hauber AB, Mohamed AF, Johnson FR, Falvey H. Treatment prefer-
ences and medication adherence of people with Type 2 diabetes 
using oral glucose‐lowering agents. Diabet Med 2009;26(4):416-24.

65.	 Kirkman MS, Rowan-Martin MT, Levin R, Fonseca VA, Schmittdiel 
JA, Herman WH, Aubert RE. Determinants of adherence to diabe-
tes medications: findings from a large pharmacy claims database. 
Diabetes Care 2015;38(4):604-9.

66.	 Karimy M, Koohestani HR, Araban M. The association between at-
titude, self-efficacy, and social support and adherence to diabetes 
self-care behavior. Diabet Metab Synd 2018;10:1-6.

67.	 Peyrot M, McMurry Jr JF, Kruger DF. A biopsychosocial model of gly-
cemic control in diabetes: stress, coping and regimen adherence. J 
Health Soc Behav 1999;1:141-58.

68.	 Anderson RJ, Freedland KE, Clouse RE, Lustman PJ. The prevalence 
of comorbid depression in adults with diabetes: a meta-analysis. 
Diabetes Care 2001;24(6):1069-78.

69.	 Johnson KH, Bazargan M, Bing EG. Alcohol consumption and com-
pliance among inner-city minority patients with type 2 diabetes 
mellitus. Arch Fam Med 2000;9(10):964.

70.	 Tiv M, Viel JF, Mauny F, Eschwege E, Weill A, Fournier C, Fagot-
Campagna A, Penfornis A. Medication adherence in type 2 diabetes: 
the ENTRED study 2007, a French population-based study. PloS One 
2012;7(3):e32412.

71.	 Dall TM, Zhang Y, Chen YJ, Quick WW, Yang WG, Fogli J. The economic 
burden of diabetes. Health Aff 2010;29(2):297-303.

72.	 Breitscheidel L, Stamenitis S, Dippel FW, Schöffski O. Economic im-
pact of compliance to treatment with antidiabetes medication in 
type 2 diabetes mellitus: a review paper. J Med Econ 2010;13(1):8-15.

73.	 American Diabetes Association Professional Practice Committee. 
1. Improving care and promoting health in populations: stan-
dards of medical care in diabetes-2022. Diabetes Care 2022;45 
(Supplement_1):S8-16.

74.	 Egede LE, Gebregziabher M, Echols C, Lynch CP. Longitudinal ef-
fects of medication nonadherence on glycemic control. Ann 
Pharmacother 2014;48(5):562-70.

75.	 Iglay K, Cartier SE, Rosen VM, Zarotsky V, Rajpathak SN, Radican L, 
Tunceli K. Meta-analysis of studies examining medication adher-
ence, persistence, and discontinuation of oral antihyperglycemic 
agents in type 2 diabetes. Curr Med Res Opin 2015;31(7):1283-96.

76.	 World Health Organization. Adherence to long-term therapies: evi-
dence for action. World Health Organization; 2003. Available from: 
https://www.paho.org/en/documents/who-adherence-long-term-
therapies-evidence-action-2003

77.	 Carratalá‐Munuera MC, Gil‐Guillen VF, Orozco‐Beltran D, Navarro‐
Pérez J, Caballero‐Martínez F, Álvarez‐Guisasola F, García‐Soidán 
J, Fluixá‐Carrascosa C, Franch‐Nadal J, Martín‐Rioboó E, Carrillo‐
Fernández L. Barriers associated with poor control in Spanish dia-
betic patients. A consensus study. Int J Clin Pract 2013;67(9):888-94.


