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The recent decades have seen dramatic 
changes in the nutritional and eating 
patterns worldwide. Combined with 
increasing sedentary behavior, a 

worldwide epidemic of ‘diabesity’ has arisen, where 
obesity and type 2 diabetes mellitus (T2DM) 
occur in the same individual.1 In Oman, where this 
paper originates, there are about 98 000 T2DM 
cases, rising by about 7000 a year.2 Adults with 
T2DM are required to adhere to a self-care regimen 
comprising dietary restrictions, physical exercises, 
medications, and self-monitoring of glucose levels. 
Patient Adherence to diabetes dietary guidelines is 
vital for sustained glycemic control and long-term  
health outcomes.3,4

However, shifting to a healthy diet often means 
dropping decades of acquired eating habits and the 
many related small behaviors in the course of each 
day. By contrast, medication adherence requires very 
few well-defined and brief actions daily, while the 

physiological, emotional, and sociological challenges 
associated with diet adherence may exert their 
amorphous and complex influences throughout  
the day.5,6 

A T2DM patient’s diet adherence may face three 
additional challenges. First, the diabetic diet must be 
custom designed to suit the client’s weight, glucose 
level, and the type and stage of the disease. Secondly, 
different medical and dietary authorities offer 
varying T2DM diet plans. Thirdly, as nutritional 
sciences evolve, the concept of a diabetic-friendly 
diet also evolve. This can confuse diabetic patients 
and shake their resolve to follow their recommended 
diet. Thus, only about 25% T2DM patients adhere 
to their healthy diet plans.7,8

Despite the importance of diet adherence, 
there is a scarcity of literature devoted to it unlike 
the clinical aspects of diabetes management. This 
literature review takes a preliminary step to provide 
an operational definition of adherence for healthcare 
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A B S T R AC T
Objectives: To analyze the concept of diet adherence and its components in the 
management of type 2 diabetes mellitus (T2DM).  Methods: The Walker and Avant 
(2011) method of concept analysis was used. Scientific databases were queried for 
research articles in the English language published during 2010–2020 using the search 
terms: compliance, adherence, treatment adherence, diet adherence, T2DM, and concept 
analysis. The tools that measure diet adherence and its attributes were identified and 
evaluated.  Results: The concept of diet adherence implies the process of following a diet 
plan by means of self-monitoring, maintaining, and preventing relapses. Diet adherence 
is facilitated by antecedents which comprise motivation, understanding the dietary 
recommendations, developing appropriate health beliefs, self-efficacy, setting achievable 
goals, and receiving social support. Successful diet adherence brings consequences in 
health as reflected in improved T2DM-specific clinical parameters and enhanced health-
related quality of life.  Conclusions: Patients with T2DM often have poor diet adherence 
due to failure to understand, implement, and maintain the required antecedents, such as 
motivation, understanding, health beliefs, self-efficacy, practical goals, and social support. 
Healthcare providers need to ensure that the patients understand the concept of diet 
adherence and implement it in their daily lives. Further research is needed into diet 
adherence and its components to evolve more effective measures to be communicated 
to T2DM patients.
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providers. Defining adherence and understanding 
its barriers may help evolve more effective strategies 
and tools that improve diet adherence in adults  
with T2DM.

In healthcare settings, the terms adherence, 
compliance, concordance, and sustenance are 
often used interchangeably.9 In the early 1970s, the 
scientific study on patient compliance resulted in 
an influential book by Sackett & Haynes, entitled 
Compliance with Therapeutic Regimens.10 In 1975, 
the term patient compliance was added as a new 
medical subject heading (MeSH) in the US National 
Library of Medicine.11

Till the mid-1990s, the terms compliance and 
concordance used to appear in the literature more 
often than adherence.9 After prolonged debates, the 
preference shifted to adherence as it was perceived as a 
nonjudgmental statement of facts rather than of blame 
of the provider, patient, or the treatment.9,12 Burke 
and Dunbar-Jacob saw adherence as emphasizing the 
mutual responsibility between the patient and the 
healthcare provider to help the patient implement 
and follow the treatment plan.13 In current medical 
terminology, adherence is used in combination with 
other terms like treatment adherence, medication 
adherence, exercise adherence, and diet adherence. 

Diet adherence is the keystone of T2DM 
management and the first-line therapy. Dietary 
recommendations are individualized and usually 
given within the context of medical advice. A 
healthy daily diet includes at least 400 g (3–5 
servings) of fruit and vegetables and significantly less 
free sugars (< 10% of total energy intake) and fats  
(< 30% of total energy intake). This is advocated for 
all adults, not only those with T2DM.14–16 Despite 
the proven benefits of a healthy diet, adherence in 
patients with T2DM remains low.17 The US-based 
National Health and Nutrition Examination Survey 
[NHANES] reported that 65% Americans with 
diabetes adhered to protein recommendations, 
28% adhered to saturated fat recommendations, 
and 18% took the recommended fiber intake.18 In 
New Zealand, only 22% T2DM patients reported 
complete adherence to dietary recommendations.19 
In Jordan, the adherence was even lower, at 18.6%.20 

Empirical and clinical results thus indicate the 
need to have a clear and universal definition of diet 
adherence, understand its attributes, systematically 
investigate the barriers that cause low adherence, 
and develop strategies and interventions to mitigate 

these. Therefore, the purpose of the current study 
was to use concept analysis to clarify the meaning 
of diet adherence, its attributes, antecedents, and 
consequences among adults with diabetes. 

M ET H O D S
We adopted the Walker and Avant method of 
concept analysis. It involved identifying the concept, 
determining the purposes of the analysis, defining 
the concept and its uses, determining its critical 
attributes, constructing the cases, identifying 
the antecedents and consequences, identifying 
illustrative cases—model, borderline, related, 
contrary, invented, and illegitimate—and defining 
the empirical referents.21 

The study began by searching for research 
publications in English language during 2010–
2020, whose abstracts contained the following 
terms: compliance, adherence, treatment adherence, 
diet adherence, T2DM, and concept analysis. The 
scientific databases queried were CINAHL, PubMed, 
PsycINFO, Health and Psychological Instruments, 
Psychology and Behavioral Sciences Collection, and 
SocINDEX. The identified articles were reviewed 
for inclusion. Their abstracts were evaluated for 
the following inclusion criteria: definition of 
diet adherence, defining attributes, antecedents, 
consequences, and measurement. Articles meeting 
any of these requirements were included in the study. 
As searches yielded insufficient numbers of good 
quality studies, we scoured the reference sections 
of the best papers, which yielded additional studies. 
We also referred to standard English language 
dictionaries for the currently accepted definitions of 
the key terms. 

R E SU LTS

Definition
The words ‘diet’ and ‘adherence’ are not found 
together but listed separately in prominent online 
dictionaries. The Cambridge English Dictionary 
defines adherence as “the fact of someone behaving 
exactly according to rules, beliefs, etc.”22 To adhere to 
something means “to continue to obey, believe in, or 
support something”.23 An adherent is “a person who 
strongly supports a particular person, principle, or 
set of ideas.”24  In literature, the term adherence is still 
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used interchangeably with terms such as compliance, 
concordance, and maintenance, while the opposite 
of adherence is described as noncompliance or 
nonadherence. In healthcare settings, adherence 
is seen as one’s ability to maintain the self-care 
behaviors associated with a plan of care, such as 
taking medications as prescribed, keeping medical 
appointments, and following the recommended 
health behaviors. 

For diet, the Cambridge English Dictionary offers 
multiple meanings. One definition relevant to this 
study is: “an eating plan in which someone eats less 
food, or only particular types of food, because they 
want to become thinner or for medical reasons”.25 

The World Health Organization (2003) 
has defined adherence as the extent to which a 
person’s behaviour such as taking medication, 
following a diet, and executing lifestyle changes 
corresponds with agreed recommendations from a 
healthcare provider.26 When the term diet is paired 
with adherence, it presents a picture of faithful 
commitment to healthy dietary recommendations 
that are mutually planned by the healthcare provider 
and the recipient to promote health and prevent 
disease-related complications.

In adults with T2DM, the dietary plan should 
be individualized according to the disease stage, 
biochemical parameters of the recipient, and food 
availability. According to the American Diabetes 
Association there is no one-size-fits-all eating pattern 
for individuals with diabetes.27 Instead, patient and 
providers mutually discuss and evolve individualized 
dietary plans that combine patient preferences with 
healthy dietary recommendations. 

 Self-efficacy and self-care in patients have been 
found predictive of successful diet adherence.3 
Social influences also play a critical role. Adherence 
to diet require family support with meal 
planning, diet recommendations, and sometimes 
financial support. These depend on the nature of 
interpersonal relationships and lifestyles within 
the family, as well as economic, sociocultural, and  
psychological factors.

Attributes of adherence
Following concept analysis method, the defining 
attributes of diet adherence were teased out, 
providing the researchers with broad insight into 
the concept and help differentiate it from similar 
and related phenomena.21 A review of numerous 

research studies revealed several common attributes 
associated with diet adherence, of which three most 
important attributes are discussed below.
1. Following the recommendations. This is the first 
attribute of diet adherence required for behavioral 
change. This implies that the recommendations 
have been understood clearly. The cognitive 
process involves changing the negative thoughts 
into a positive internal dialogue. The behavior 
change includes implementing new thoughts and 
learning new skills that help the client to practice 
new behavior. Currently, there are no specific 
dietary recommendations for patients with T2DM. 
However, decreased calorie intake, increased 
physical activity to promote weight reduction, 
and monitoring of carbohydrate intake are  
all recommended.28

2. Self-monitoring. Wilde and Garvin et al,29 defines 
it as the “awareness of symptoms or bodily sensations 
that are enhanced through periodic measurements, 
recordings and observations to provide information 
for improved self-management.” Self-monitoring of 
dietary intake in T2DM is an essential component 
of programs promoting dietary change by recording 
either the consumed units (calories, grams etc.) of 
macronutrients (carbohydrates, fats, proteins),  or 
the consumed number and sizes of servings of various 
food groups.30 The process of self-monitoring of diet 
has three components: awareness of the importance 
of monitoring , interpretation of the current 
situation, and response to the outcomes.31 These 
components are closely related, interdependent, 
and non-hierarchical. A significant association has 
been found between self-monitoring of diet and  
weight loss.32

3. Maintenance and relapse prevention. Maintenance 
is a critical stage in the diet adherence process, but 
research is not clear about how interventions can 
be made to sustain diet adherence over time until it 
becomes an integral part of a lifestyle.33 Successful 
weight loss maintenance criteria include eating a 
low-fat, low-calorie diet, frequent monitoring of 
weight of at least once a week, staying connected 
to the source of support, and an hour of moderate-
intensity physical activity per day.34 

After the successful implementation and 
maintenance of dietary recommendations, it 
is essential to monitor for relapse prevention. 
Individuals who have made dietary changes face 
many high-risk situations that can lead to lapses. 
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Psychosocial events such as stress, divorce, job 
change, or financial worries may drive people to go 
back to their old unhealthy diet. Relapse prevention 
training enables individuals to predict, strategize, 
and manage high-risk dietary situations.

Antecedents
Antecedents are described as factors that must precede 
the occurrence of interest towards a health plan.21 
The most important antecedents are motivation, 
understanding the dietary recommendations, self-
efficacy, goal setting, and social support. These 
play a significant role in determining the extent 
of dietary adherence and predicting the success of 
the behavior change. Lack of motivation and lack 
of understanding have been identified as the main 
obstacles to diet adherence.35 

The first antecedent identified in this concept 
analysis is motivation, which plays a crucial role in 
adherence.35 Motivation mobilizes personal abilities 
and improves commitment to the recommended 
diet. Motivation is vital during the initial phase 
of behavior change and essential throughout the 
treatment period. Numerous studies have found that 
motivational enhancement is significantly associated 
with reduction in glycated hemoglobin (HbA1c) in 
adults with T2DM.36,37

The second antecedent is understanding the 
dietary recommendations. Understanding implies 
the mental grasping and the capacity to apprehend 
general relations of the received information. 
In a study among 98 adults that investigated 
their understanding of the Dietary Guidelines 
for Americans, a minority of the participants 
misinterpreted the guidelines, suggesting a lack 
of understanding.38 In a randomized control 
trial conducted among 90 patients with T2D, 
those who had received group discussion-based 
education where information and understanding 
were emphasized showed better adherence to diet  
(t = 5.22, p < 0.001).39

Health beliefs and self-efficacy are other important 
antecedents of dietary adherence. Self-efficacy is 
individuals’ belief in their capacity to execute a 
specific behavior required to produce a particular 
outcome.40 Individuals who demonstrated high self-
efficacy for long-term maintenance were better in 
relapse prevention and problem-solving.41 A study 
conducted by Yun and Choi,42 (2016) found that 
a dietary program based on self-efficacy helped 

improve adherence to the diet. Another similar 
study found that improvement in self-efficacy over 
time was associated with better dietary adherence 
and significant weight loss.43 Similarly, health 
beliefs were found to improve adherence to dietary 
recommendations.44

Goal setting is the fifth identified factor that 
influences dietary adherence positively. Once the 
person gets motivated to start a dietary program, 
reasonable goals must be established. Setting 
SMART goals (Specific, Measurable, Attainable, 
Rewarding, and Timely) may help to achieve dietary 
changes that will improve long-term outcomes. 
Goals may be benchmarked on an established set of 
recommendations, such as the American Diabetes 
Association’s dietary guidelines, and then tweaked 
to suit individual circumstances.

Social support is crucial for successful dietary 
adherence. It involves active inclusion of the 
individual’s spouse or others in the household who 
are most responsible for cooking, shopping, and 
meal planning. Social support benefits patient 
health by moderating stress, changing affective states, 
increasing self-efficacy, and facilitating the extinction 
of negative health habits.45 Empirical studies have 
shown that social support significantly improves diet 
adherence of chronic patients.46 

Consequences
Adherence to healthy dietary recommendations has 
shown to cure diseases, slow disease progression, 
and markedly reduce the risk of chronic diseases to a 
similar extent as pharmacologic therapy.47 In adults 
with T2DM, it improves disease-specific parameters 
such as lower body mass index (BMI) and HbA1c, 
better levels of triglycerides and cholesterols, and 
lower diastolic blood pressure.48 Psychological 
benefits include improved self-esteem, self-
confidence, and overall health-related quality of life 
(HRQoL).49 A summary of the antecedents, defining 
attributes, and consequences of diet adherence are 
presented in Figure 1.

Examples of various levels of adherence

Model Case
Sam, aged 42 years, 280 lb, BMI 32, reports a  
sedentary lifestyle, and consumes over 5000 
calories daily. A banker, he lives with his wife 
and three children. Four months ago, he started 
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feeling tired and thirsty and developed polyuria. Sam’s 
family physician diagnoses him with T2DM and 
hyperlipidemia. The physician explains the prognosis 
of these conditions and encourages Sam to modify 
his diet and exercise and starts him on the first line 
pharmacotherapy. Sam understands the necessity of 
a healthy diet and believes he is capable of adhering 
to it. He and the doctor together set a goal of weight 
reduction by three pounds a month through diet 
and exercise. Sam is motivated to start his new diet 
plan. At home his wife encourages him and starts 
making food as per his diet plan. Sam consistently 
adheres to his new diet, exercises and weighs himself 
daily, and regularly records the nutritional values and 
calories of his food intake. Three months later, Sam’s 
physician is gratified to see him to have achieved 
the agreed nine pounds reduction. His BMI has 
dropped to 27. The other clinical parameters like 
HbA1c, low-density lipoprotein (LDL)-cholesterol, 
and triglycerides have also improved significantly. 
Encouraged by his physician, Sam plans to continue 
with his new lifestyle and avoid relapse.

Borderline Case
Sara is a 55-year-old woman who presents with 
polyuria, polydipsia, and ‘feeling dry’ during the 

past two months. She has a three-year history of 
poorly controlled T2DM. Her fasting blood glucose 
is 350 mg/dL, initial serum cholesterol is 300 mg/
dL, triglycerides at 940 mg/dL, and high-density 
lipoprotein (HDL) cholesterol at 32 mg/dL. Her 
endocrinologist explains the risks of uncontrolled 
hyperglycemia and hyperlipidemia and encourages 
her for a lifestyle change. The physician and Sara 
draw a plan for three months and set achievable 
goals. Sara feels motivated and starts a program of 
healthy diet and daily physical exercises. Sara initially 
adheres to diet and exercise plan despite barriers such 
economic difficulties, lack of family support, and 
stress, but finds her diet plan increasingly intolerable. 
After one month, she stops adhering to much of her 
diet plan. However, she does continue with daily 
physical exercises. Even though she has not followed 
through with tracking calories and modifying her 
nutrient intake, she has tried to reduce portion size 
and the frequency of meals. She hopes that exercise 
alone will help and is open to medication to improve 
her glycemic control.

Contrary Case
Jacob is a 52-year-old man with obesity and a seven-
year history of T2DM. He presents with fatigue, 
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HRQoL: health-related quality of life; BMI: body mass index; HbA₁: glycated hemoglobin; LDL: low-density lipoprotein; HDL: high-density lipoprotein. 

Figure 1: Attributes, antecedents, and consequences of diet adherence in adults with type 2 diabetes mellitus.
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difficulty losing weight, and lack of motivation. 
He is living alone, and most of his meals are from 
fast-food restaurants. His health care practitioners 
have repeatedly advised weight loss and exercise. He 
tries to follow dietary recommendations but fails 
and resumes to his former lifestyle. He reveals that 
the pain in his knees and ankles makes it difficult 
to exercise. His laboratory parameters are worsening 
with each visit to the obesity clinic. He believes that 
the disease is from God whose wisdom should not 
be questioned.

Empirical Referents
Walker and Avant (2011) viewed empirical referents 
as the means by which an individual can recognize or 
measure the defining characteristics or attributes.21 
The literature provides various self-report tools to 
measure the attributes of diet adherence. Perceived 
dietary adherence questionnaire (PDAQ) is 
a self-report screening tool used to monitor 
dietary adherence in patients with T2DM.50 The 
questionnaire consists of nine questions rated on a 
seven-point Likert scale structured to cover recent 
diabetes nutrition therapy guidelines. The correlation 
coefficients for PDAQ items range from 0.46 to 
0.11. The intra-class correlation is 0.78, indicating 
high reliability.50 When compared with the 24 hours 
recall method, PDAQ showed excellent convergent 
validity in terms of dietary recommendations 
specific to people with T2DM, and includes 
vegetables and fruits, foods with low glycemic 
index, sugars, and fats. These results suggested 
PDAQ to be a valid and reliable measure of diabetes  
dietary recommendations.

Patient diet adherence in diabetes (PDAD) scale 
is another standardized tool developed based on 
Polish Diabetes Association guidelines and consists 
of 20 behaviors demonstrating dietary options for 
adults with T2DM.51 Each behavior scores one point 
with a maximum possible score of 20. However, 
psychometric analysis of the instrument’s internal 
consistency yielded only 0.642, and the factorial 
analysis of the instrument suggested a significant 
degree of variation in the evaluated behaviors 
(from physical exercise through to alcohol drinking 
and eating behaviors).51 The main disadvantage of 
PDAD is that it does not focus on one construct, but 
on various unhealthy behaviors.

The compliance praxis survey-diet (COMPASS-
Diet) is another instrument used to measure 

adherence to dietary recommendations. The 
COMPASS-Diet survey measures four components 
of adherence: normative behavior, effective structural 
circumstances, social support, and wisdom/
knowledge.52 Each of these components contains 
three items answered on a 9-point Likert-type scale 
(from completely disagree to completely agree) with 
a score range of 12–108 points. COMPASS-Diet 
has been shown to have internal consistency and 
excellent internal reliability (Cronbach alpha at 
0.82).52 The instrument gives special importance to 
knowledge and social support. 

Other commonly used tools are food frequency 
questionnaires (FFQ), 24-hour recalls, and multi-day 
food diaries.53 The FFQ is used to measure long-term 
dietary habits. It presents a list of foods, accompanied 
by a close-ended question that asks about frequency 
of consumption for each item, usually over the 
preceding year. FFQ is inexpensive and relatively 
easy for participants to complete. On the downside, 
it offers a fixed food list, which must be tailored to 
the targeted population and market availability.54 
The 24-hour dietary recall is a structured interview 
aimed to gather detailed information about all 
foods, drinks, and dietary supplements consumed 
in the preceding 24 hours. The tool can either be 
administered by a trained interviewer or through 
automated self-administered tools. The 24-hour 
recall is very helpful in measuring actual dietary 
behaviors, examining relationships between diet 
and other factors, and evaluating the effectiveness of 
diet interventional studies.55 Multi-day food diaries 
is similar to 24-hour recalls, repeated over multiple 
days of food diary entries. Both these tools are easy 
to administer and inexpensive, but time-consuming 
to complete and analyze.

D I S C U S S I O N
The results of this concept analysis indicate that 
diet adherence is integral to T2DM management. 
It has also teased out the individual attributes of diet 
adherence: following diet recommendations, self-
monitoring, maintenance, and relapse prevention. 
Also identified are the antecedents for diet adherence: 
motivation, understanding of diet recommendations, 
health beliefs, self-efficacy, goal setting, and social 
support. The consequences of successful diet 
adherence were identified to include: overall health 
gain, enhanced HRQoL, and improved disease-
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specific clinical parameters such as lower BMI and 
HbA1c, a better level of triglycerides, LDL-cholesterol, 
non-HDL-cholesterol, and lower diastolic  
blood pressure.

The results of this concept analysis also suggest 
that diet adherence in T2DM may be understood 
through the lenses of the Information–Motivation–
Behavioral (IMB) skills model, some constructs of 
the Health Belief Model, and the Transtheoretical 
Model. The IMB model constructs have been applied 
to many promotive behaviors that include adherence 
to medications, diet, and exercise.56 The constructs of 
the model, including information, motivation, and 
behavioral skills, are congruent with the antecedents 
and attributes of diet adherence concept analysis. 
While understanding dietary information and 
motivation represents the first and second constructs 
of IMB, following diet recommendations, self-
monitoring, maintenance, and relapse prevention fit 
well with the third construct of IMB. The Health 
Belief Model is another model that can be used to 
explain diet adherence. The model theorizes that 
people’s beliefs about whether or not they are at risk 
for a disease or health problem, and their perceptions 
of the benefits of taking action to avoid it, influence 
their readiness to act.57 In the case of T2DM, persons’ 
beliefs about the benefits of diet adherence in 
preventing disease complications will influence their 
decision and action. The Transtheoretical Model and 
stages of change offers yet another explanation of 
the diet adherence concept. It proposes that long-
term changes in health behavior involve multiple 
actions and adaptations over time.58 The theory 
states five stages of change: pre-contemplation, 
contemplation, preparation, action, and 
maintenance. These stages of change are consistent 
with the antecedents and attributes identified for 
the concept of diet adherence, the need to initiate 
and then maintain diet changes over time, and to  
prevent relapse.

Diet adherence is affected by social pressure, 
cultural, psychological factors, and self-efficacy 
specific to diet. Antecedents can be distinguished in 
terms of social factors (e.g., watching others consume 
forbidden foods) and individual factors (e.g., 
adhering to diet recommendations, resisting the offer 
to eat unhealthy foods at social events). Fatalism 
or beliefs about the causes of diabetes outside the 
self are associated with low socioeconomic status 
and negatively associated with adherence.59 Diet 

adherence is a mediating factor for the effects of 
individual beliefs, attitudes, and self-efficacy on 
health outcomes among adults with T2DM.

Diet adherence has numerous implications for 
health research and clinical practice. In research, 
operationalizing the definition of diet adherence 
will help develop valid and reliable tools, effective 
interventions, and long-term strategies to improve 
diet adherence in adults with T2DM. In clinical 
practice, understanding the term ‘diet adherence’ can 
help nurses encourage patients to adhere to lifestyle 
modifications. It also may help healthcare providers 
and nurses to advocate for their patients to receive 
a comprehensive discharge plan that focuses on the 
importance of medications, diet, and exercise.

Our adoption of the Walker and Avant (2011) 
strategy for concept analysis caused the literature 
search to be restricted to the papers that met Walker 
and Avant’s (2011) guidelines. This can be seen as a 
limitation of this study, as the identification of the 
concept antecedents, attributes, and consequences 
are dependent on the literature reviewed and the 
researcher’s understanding of the literature.  

C O N C LU S I O N
The results of this concept analysis suggest that diet 
adherence in T2DM may be understood through 
the IMB skills model, some constructs of the Health 
Belief Model, and the Transtheoretical Model. 
The Walker and Avant’s concept analysis method 
provided a step-by-step guide to concept analysis. 
The current findings contribute to the body of 
knowledge that help educating nurses and adults 
with T2DM with the full spectrum of the meaning 
of diet adherence and its attributes so that both the 
nurse and the patient understand each other clearly. 
With improved understanding, they can together 
arrive on personalized nutritional choices for better 
outcome. Further research should aim to develop 
practical interventions that strengthen and sustain 
diet adherence in adults with T2DM. 
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