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ABSTRACT 

	[bookmark: _GoBack]Background: Type 2 diabetes is one of the most important chronic non-communicable diseases that seriously threatens well-being, as it has become a significant health burden due to its high incidence, mortality, and secondary disability. Recent studies suggest that adherence to a treatment regimen associated with metabolic control of diabetes can reduce disease-related morbidity and mortality, while also increasing patients' quality of life, which is impaired by the chronic nature of the disease and multi-organ involvement.
Objective: To analyze the effect of therapeutic adherence on quality of life in patients with T2D attending the outpatient clinic of the Guanajuato General Hospital, Mexico.
Study design: Observational, cross-sectional, quantitative, analytical, and prolific study. Study site and date: The study was conducted in the outpatient clinic of Hospital General Guanajuato, Mexico, in patients with Type 2 Diabetes, from January to April 2025. Methodology: Patients attending the outpatient clinic of Guanajuato General Hospital, Mexico, from January to April 2025, were invited to participate. Data such as weight, height, and blood pressure were collected; in addition, two questionnaires were administered: one to measure therapeutic adherence and another to assess health-related quality of life. Medical records were also reviewed to determine glycated hemoglobin levels, and participants who did not have a report within the last 1 month were asked to retest.
Results: The sample consisted of 100 patients diagnosed with type 2 diabetes, of both sexes and aged 30 to 87 years. No statistically significant relationship was found between therapeutic adherence and health-related quality of life (X2 = 0.83; p = 0.36). Furthermore, the data indicated that variables such as age (OR = 1.61; p = 0.03), marital status (OR 1.34; p = 0.06), education (OR = 1.98; p = 0.045), and the presence of microvascular complications (OR 1.24; p = 0.0005) improved the multivariable.
Conclusion: In accordance with the study's objective, this investigation's findings indicate that there is no statistically significant relationship between therapeutic adherence and quality of life in patients with T2D. Future research should consider confounding variables to improve the association model.
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1. INTRODUCTION 

Globally, Type 2 Diabetes (T2D) is one of the most important chronic non-communicable diseases that seriously threatens the well-being of the population. It has become a major health burden due to factors such as its high incidence, associated morbidity and mortality, and secondary disability [1]. Furthermore, because it is associated with debilitating and life-threatening diseases, it leads to a greater need for medical care, a decrease in quality of life, and premature death [2,3].

Mexico is among the countries with the highest prevalence of this disease in Latin America and the Caribbean, with a prevalence in adults of 11.0% (9.8% in men and 12.1% in women) according to the 2023 National Continuous Health and Nutrition Survey [3-6]. For the state of Guanajuato, an increase in prevalence is reported. In 2018, 9.9% of the population was reported to suffer from this condition, a figure that contrasts with the 12.5% reported for 2023. Both reports highlight the existence of a directly proportional relationship between prevalence and increasing age [6,7].

Due to its chronic and complex nature, T2D requires ongoing medical care and multifactorial therapeutic strategies focused on risk reduction [8-10], the main objectives of which will be the prevention of complications and optimization of quality of life [9-11].
The design of the therapeutic program should consider aspects such as life expectancy, the existence of complications specific to diabetes, the presence of neuropsychiatric disorders, comorbidities, individual preferences, evaluations, and goals of each patient, as well as the patient's cooperation and ability to understand the therapeutic plan [8-12].
Namely, lack of adherence is postulated as a major barrier to achieving good metabolic control to the detriment of preventing and/or delaying the onset of complications related to the disease [11,12]. Adherence is a multifaceted phenomenon that depends on the interaction of various factors related to the patient, the health care system, the disease, the treatment, and the socioeconomic context [13].
Furthermore, the chronicity, invasive nature of the symptoms, complications, and metabolic deterioration require a significant amount of energy, planning, and daily thought from the patient, resulting in a significant change in their well-being. This has a physical and emotional impact, leading to a reduction in autonomy and confidence. It also alters self-perception as they are unable to meet their goals, ultimately affecting their quality of life [12,13].
A circular relationship has been observed between therapeutic adherence and quality of life, with adherence considered an intermediate variable and quality of life the outcome. An increase in the former will have a positive effect on overall quality of life and diabetes-related quality of life [12, 14,15].
The objective of the study focused on determining the effect of therapeutic adherence on the quality of life of patients with T2D attending the outpatient clinic at the HGG in Mexico.

2. mETHODOLOGY

2.1 Approval by the Research Ethics Committee.
The protocol was approved by the Research Ethics Committee of the Hospital General de Salamanca, under registration number CONBIOETICA-11-CEI-002-20210302.
2.2 Design and Participants
The design was quantitative, observational, cross-sectional, analytical, and prolific. The sample consisted of 160 patients with T2D who attend the outpatient clinic monthly at the HGG, Mexico City. The research was conducted from January to April 2025. Simple random sampling was used to select 100 patients from the outpatient clinic.
2.3 Selection Criteria.
The inclusion criteria were: patients with T2D attending the HGG outpatient clinic, of both sexes, aged 18 years or older, who agreed to participate by signing an informed consent form.
Exclusion criteria included T2D diagnosed less than 12 months before diagnosis, pregnant women, and hospitalized patients.
Participants who did not attend the laboratory or did not complete the surveys were eliminated from the analysis.
2.4 Variables.
Regarding sociodemographic variables, the following were included: sex, age, occupation, marital status, and education. Anthropometric data such as weight, height, body mass index, and systemic blood pressure were also collected.
The following were considered independent variables:
• Therapeutic adherence: This is a dichotomous categorical variable. It corresponds to adherence to the therapeutic regimen. It was assessed using the Type 2 Diabetes Mellitus Treatment Adherence Scale (EATDM-III). It was measured as deficient with a score ranging from 0 to 66 and adequate with a score ranging from 67 to 100; it is presented with frequencies and percentages.
• Time of progression: This is a discrete quantitative variable. It is the time from the diagnosis of T2D to the time of inclusion in the project. It is measured in years. It is presented with mean and standard deviation.
• Complications: This is a nominal categorical variable. It is defined as the presence of macrovascular and microvascular complications. It is measured as the presence or absence of microvascular complications (nephropathy, retinopathy, neuropathy) and macrovascular complications (coronary artery disease, cerebrovascular event, peripheral arterial disease). It is presented with frequencies and percentages.
• Metabolic control: This is a dichotomous categorical variable. It is defined as the patient reaching metabolic balance according to HbA1c; it is measured as adequate <7% and inadequate ≥7%; it is presented with frequencies and percentages.
The dependent variable is:
• Health-related quality of life: This is a dichotomous categorical variable. It is the value assigned to life span, modified by social opportunity, perception, functional status, and impairment caused by illness, accident, treatment, or policy. It is measured using the instrument Diabetes 39. It was measured as unacceptable with ≥ 29 points and acceptable with < 29 points; it is presented as frequencies and percentages.
2.5 Procedures
Once approved by the Research Ethics Committee, the HGG outpatient clinic was visited, and patients with T2D were identified. Candidates were invited to participate. The research objectives were explained in detail, the information sheet was provided, and any questions were answered. Informed consent forms were subsequently read and signed by those who agreed to participate.
To collect anthropometric measurements, participants were weighed and measured using a mechanical scale with a Detecto Model 2491 stadiometer, following the manufacturer's specifications. Blood pressure was measured using a Welch Allyn® 767 Tycos® square pedestal android sphygmomanometer with a Velcro cuff for adults, according to the manufacturer's suggestions.
HbA1c levels were collected from the clinical records, and if no results were available within 1 month, a new sample was requested. This sample was processed in the HGG laboratory using the Bio-Rad D-10™ Hemoglobin Testing System and subsequently disposed of according to the provisions of NOM-087-SEMARNAT-SSA1-2002 [16].
Two additional questionnaires were administered. The "Type II Diabetes Mellitus Treatment Adherence Scale, version III (EATDM-III), designed to study treatment adherence in people diagnosed with T2D. The second, called "Diabetes 39," consists of 39 items that assess health-related quality of life.
2.6 Instruments.
Adherence will be assessed using the "Type II Diabetes Mellitus Treatment Adherence Scale, version III (EATDM - III)."
This is a 55-item Likert-type scale comprised of 7 behavioral factors: 1) family support; 2) community organization and support; 3) physical exercise; 4) medical monitoring; 5) hygiene and self-care; 6) diet; and 7) assessment of physical fitness.[20] Response options are: 0: "I never do it"; 1: "I rarely do it" (between 1% and 33% of cases); 2: "I do it regularly" (between 34% and 66% of cases); 3: "I almost always do it" (between 67% and 99% of cases); 4: "I always do it" (100% of cases) [17].
The scale is self-administered and may take approximately 20–30 minutes to complete. The items for each factor are indexed, and the total points for each scale are added, divided by the maximum Likert option for the variable, and multiplied by 100. Scores close to 100 indicate self-reported adherence closer to expected adherence guidelines for healthy living in people with T2D [17,18].
The scale has been applied in different contexts in Latin America and Mexico, with a total Cronbach's alpha of 0.88 for the instrument as a whole [17–20].
Villalobos-Pérez et al. report that the scale has adequate internal consistency and factorial structure [17].
Health-related quality of life was assessed using the "Diabetes 39" instrument. The Diabetes 39 questionnaire was designed to measure the quality of life in patients with type 1 and type 2 diabetes [21]. It is a multidimensional instrument, composed of 39 items that evaluate the Quality of Life Related to Health in relation to five domains: 1) Energy - Mobility (15 items), 2) Diabetes control (12 items), 3) Anxiety - worry (4 items), 4) Social burden (5 items), 5) Sexual functioning (3 items). Patients respond to how much their quality of life is affected during the last month by the action or activity that each item expresses [22].
Response options range from 1 (not at all affected) to 7 (extremely affected). The five domains are then supplemented with two final items that assess the patient's overall perception of their quality of life, with scores ranging from 1 to 7, and diabetes severity, ranging from 1 (no severity) to 7 (extremely severe). The sum of the scores obtained in each section, the total score, and the self-perceived quality of life and diabetes severity scores were transformed into a 0-to-100 scale using linear transformation formulas (e.g., Energy and Mobility: [(raw score – 15) / (105-15)] x 100]) [21].
It was adapted and validated in the Mexican population by López-Carmona et al. The internal consistency of the Spanish version of Diabetes 39 was high, with Cronbach's alpha values >0.8 for the sections and the total score [22]. It was subsequently culturally adapted by Yam Sosa et al., who reported a total Cronbach's alpha value of 0.94 [21].
2.7 Sample Size Calculation
Assuming that 80% of patients with therapeutic adherence will have good quality of life [23] and that 20% without therapeutic adherence will have good quality of life [15], the minimum sample size is 13 with adherence and 13 without adherence, aiming to increase this to 40 in each group, with 95% accuracy and 80% power. (Epi Info 7.2.6.0, 2023, CDC Atlanta, GA, USA).
2.8 Statistical Analysis
Descriptive statistics were used for sociodemographic variables. Categorical variables are represented as percentages and frequencies. To assess the association between adherence and quality of life, the chi-square test and P-value were calculated.
A multivariate analysis was performed using logistic regression, including sociodemographic variables such as age, gender, marital status, education, occupation, duration of treatment, comorbidities, and microvascular and macrovascular complications to determine whether the association model between adherence group and quality of life improved.
To demonstrate statistical significance of the results, in all cases, the P-value was fixed in .05 
Statistical analysis was performed using STATA 13.0 software (STATA Corp., College Station, TX, USA). 
 
3. results and discussion

One hundred participants (86.95%) completed the study, of whom 76 (76%) were women. The sample was characterized as follows: of the total interviewees, 53 (53%) were unemployed, up to 53 (53%) were married, and the most frequently reported level of education was primary education (31%). Regarding the therapeutic measures employed, the use of oral hypoglycemic agents was notable in up to 86% of respondents, followed by diet and exercise at 52% and 50%, respectively; and only 45% of respondents used insulin (Table 1).
Regarding complications secondary to T2D, microvascular complications were reported in up to 36 (36%) of the interviewees. Of these, 26 (26%) had retinopathy, 6% had nephropathy, and 14% had peripheral neuropathy. Regarding macrovascular complications, they were found in 9 (9%) participants, of these, 5 (5%) presented coronary artery disease, 0 (0%) cerebrovascular disease, and 4 (4%) peripheral arterial disease. Of the total participants, 4 (4%) manifested diabetic foot and 1 (1%) Charcot foot. Regarding comorbidities, 51% had at least 1 and 28% had none. Arterial hypertension was the most frequently associated comorbidity, being present in up to 67% of participants. Only 39% of participants met acceptable HbA1c levels. (Table 1) 

	
Table 1. Sociodemographic and health characteristics of the participants (n=100)

	Sociodemographic variables
	n                                      %

	Sex
	
	

	  Male
	24
	24

	  Female
	76
	76

	Occupation
	
	

	  Unemployed
	53
	53

	  Homemaker
	28
	28

	  Employed
	6
	6

	  Retired
	5
	5

	  Other
	8
	8

	Marital status
	
	

	  Single
	18
	18

	  Married
	53
	53

	  Divorced
	7
	7

	  Common-law
	4
	4

	  Widowed
	18
	18

	Education 
	
	

	  None
	24
	24

	  Elementary
	31
	31

	  Secondary School
	23
	23

	  High School
	11
	11

	  Technical Degree
	2
	2

	   Bachelor´s Degree
	9
	9

	Therapeutic measures used 

	Diet
	
	

	  Takes
	52
	52

	  Does not take 
	48
	48

	Exercise
	
	

	  Takes
	50
	50

	  Does not take
	50
	50

	Oral hypoglycemic agent
	

	  Takes
	86
	86

	  Does not take 
	14
	14

	Insulin
	
	

	  Takes
	45
	45

	  Does not take 
	55
	55

	Complications related to T2D

	Microvascular complications

	  Present
	36
	36

	  Absent
	64
	64

	Nephropathy
	
	

	  Present
	6
	6

	  Absent
	94
	94

	Retinopathy
	
	

	  Present
	26
	26

	  Absent
	74
	74

	Neuropathy
	
	

	  Present
	14
	14

	  Absent
	86
	86

	Macrovascular complications 

	  Present
	9
	9

	  Absent
	91
	91

	Coronary artery disease
	

	  Present
	5
	5

	  Absent
	95
	95

	Cerebrovascular disease

	  Present
	0
	0

	  Absent
	0
	0

	Peripheral arterial disease

	  Present
	4
	4

	  Absent
	96
	96

	Diabetic foot
	

	  Present
	4
	4

	  Absent
	96
	96

	Charcot foot
	

	  Present
	1
	1

	  Absent 
	99
	99

	Comorbidities 

	High blood pressure 
	

	  Present
	67
	67

	  Absent
	33
	33

	Number of comorbidities

	  3 or more
	6
	6

	  2 comorbidities
	15
	15

	  1 comorbidity
	51
	51

	  None
	28
	28

	Metabolic control (HbA1c)

	  Compliant
	39
	39

	  Not compliant  
	61
	61

	T2D Type 2 Diabetes
HbA1c: glycated hemoglobin 
Source: Own design




The mean age of the sample was 61.31  10.16 years, with a range of 30 to 87 years. The time of evolution of T2D ranged from 1 to 45 years, with a mean and standard deviation of 14.35  10.38 years, respectively. The mean and standard deviation for systolic blood pressure (SBP) were 124.05  15.96, for diastolic blood pressure (DBP) 72.78  9.58, Body Mass Index (BMI) 31.03   5.69 and glycated hemoglobin (HbA1c) was 8.05   2.07 (Table 2).
	Table 2. Distribution of quantitative variables (n=100)

	Quantitative variable                                 Range                              Mean ± S

	Age (years)
	30-87
	61.31 ± 10.16

	Time since onset (years)
	1 a 45
	14.35 ± 10.38

	Weight  (Kg)
	48-109.9
	74.12 ± 14.29

	Height  (m)
	1.37-1.8
	1.55 ± 0.09

	BMI (kg/m2)
	19.05-48.85
	31.03 ± 5.69

	SBP (mmHg)
	98-190
	124.05 ± 15.96

	DBP (mmHg)
	50-100
	72.78 ± 9.58

	HbA1c (%)
	5-14.5
	8.05 ± 2.07

	BMI: Body Mass Index, SBP: Systolic Blood Pressure, DBP: Diastolic Blood Pressure, HbA1c: Glycated Hemoglobin 
Source: Own design

	




Table 3 shows the relationship between the therapeutic adherence categories and quality of life, with a σ^20.83, 1 df, and a p-value of 0.36. Regarding therapeutic adherence, 83% (n=83) showed poor therapeutic adherence, while only 17% (n=17) participants reported adequate adherence. Regarding quality of life, 33% (n=33) reported an unacceptable quality of life and 67% (n=67) reported an acceptable quality of life.
	Table 3. Association between therapeutic adherence categories and quality of life

	
	Quality of life

	 
	Not acceptable
	Acceptable
	2
	df
	P -value

	Therapeutic adherence
	n
	%
	n
	%
	0.83
	1
	0.36

	   Poor
	29
	87.88
	54
	80.6
	
	
	

	   Adequate
	4
	12.12
	13
	19.4
	
	
	

	df degree of freedom
Source: Own elaboration




Table 4 shows the association between the dimensions of therapeutic adherence (family support, community organization and support, physical exercise, medical monitoring, hygiene and self-care, diet, and physical condition assessment) measured with the "Type II Diabetes Mellitus Treatment Adherence Scale version III (EATDM - III)" instrument and the quality of life categories (unacceptable and acceptable) measured with the "Diabetes 39" instrument. The dimensions most affected or with low scores on the scale were found to be: family support 62% (n=62) and medical monitoring 55% (n=55). In contrast, the dimensions with the highest scores were: community organization 59% (n=59) and diet 74% (n=74). However, none of the dimensions showed a statistically significant association. Similarly, 
	Table 4. Association between therapeutic adherence dimensions and quality of life categories (n=100)

	
	Quality of life
	
	
	

	Therapeutic adherence dimensions
	No acceptable
	Acceptable
	
	
	

	
	n
	%
	n
	%
	2
	df
	P-value

	Family Support
	
	
	
	
	3.02
	2
	0.22

	   Low
	20
	60.61
	42
	22.39
	
	
	

	   Medium
	9
	27.27
	10
	14.93
	
	
	

	   High
	4
	12.12
	15
	62.69
	
	
	

	Community Organization and Support 
	
	
	
	
	0.22
	2
	0.9

	   Low
	6
	18.18
	11
	16.42
	
	
	

	   Medium
	7
	21.21
	17
	25.37
	
	
	

	   High
	20
	60.61
	39
	58.21
	
	
	

	Physical Exercise
	
	
	
	
	1.17
	2
	0.6

	   Low
	3
	9.09
	10
	14.93
	
	
	

	   Medium
	15
	45.45
	24
	35.82
	
	
	

	   High
	15
	45.45
	33
	49.25
	
	
	

	Medical Monitoring
	
	
	
	
	2.71
	2
	0.1

	   Inadequate
	22
	66.67
	33
	49.25
	
	
	

	   Adequate
	11
	33.33
	34
	50.75
	
	
	

	Hygiene and Self-Care
	
	
	
	
	0.25
	1
	0.6

	   Inadequate
	12
	36.36
	21
	31.34
	
	
	

	   Adequate
	21
	63.64
	46
	68.66
	
	
	

	Diet
	
	
	
	
	2.02
	2
	0.37

	   Low
	1
	3.03
	3
	4.48
	
	
	

	   Medium
	10
	30.3
	12
	17.91
	
	
	

	   High
	22
	66.67
	52
	77.61
	
	
	

	Physical Condition Assessment
	
	
	
	
	1.36
	2
	0.51

	   Low
	8
	24.24
	24
	35.82
	
	
	

	   Medium
	21
	63.64
	36
	53.73
	
	
	

	   High
	4
	12.12
	7
	10.48
	
	
	

	df degree of freedom
Source: Own elaboration



Table 5 shows the association between quality of life dimensions (Energy and Mobility, Diabetes Control, Anxiety/Worry, Social Burden, and Sexual Functioning) and therapeutic adherence categories. In this regard, most dimensions are classified as acceptable, as more than 50% of participants fall into this category.
	Table 5. Association between scores on quality of life dimensions and therapeutic adherence categories (n=100)

	Quality of life dimensions
	Therapeutic adherence
Poor                          Adequate
	 
	 
	 

	 
	n
	%
	n
	%
	2
	gl
	P -value

	Energy and mobility
	 
	 
	 
	0.12
	1
	0.73

	   Not acceptable
	38
	84.44
	7
	15.56
	
	
	

	   Acceptable
	45
	81.22
	10
	18.18
	
	
	

	Diabetes control
	 
	 
	 
	0.42
	1
	0.5

	   Not acceptable
	32
	80
	8
	20
	
	
	

	   Acceptable
	51
	85
	9
	25
	
	
	

	Anxiety/Worry
	 
	 
	 
	0.18
	1
	0.28

	   Not acceptable
	31
	88.57
	4
	11.43
	
	
	

	   Acceptable
	52
	80
	13
	20
	
	
	

	Social burden
	 
	 
	 
	 
	0.23
	1
	0.63

	   Not acceptable
	19
	86.36
	3
	13.64
	
	
	

	   Acceptable
	64
	82.05
	14
	17.95
	
	
	

	Sexual functioning
	 
	 
	 
	0.54
	1
	0.46

	   Not acceptable
	22
	78.57
	6
	21.43
	
	
	

	   Acceptable
	61
	84.72
	11
	15.28
	 
	 
	 

	df degree of freedom
Source: Own elaboration



Additionally, the multivariate logistic regression model, using quality of life as the dependent variable and therapeutic adherence as the independent variable for age and education, yielded an OR of 1.75 (95% CI: 0.52 to 5.84), with a p-value of 0.35. These data can be seen in Table 6. Statistical analysis also showed that variables such as age, marital status, and education acted as confounding factors in the relationship between therapeutic adherence and quality of life, changing the OR to 1.61, 1.34, and 1.98, respectively, with p-values of 0.03 for age, 0.06 for marital status, and 0.045 for education.
The remaining sociodemographic variables, such as sex, occupation, and duration of treatment, did not show a statistically significant association (Table 6). Regarding the other variables, only the presence of microvascular comorbidities improved the model, increasing the OR to 1.42 and the p-value to 0.0005. Once all the confounding variables were grouped, the values obtained were an OR of 1.22 and a p-value of 0.0004 (Table 6).

	Table 6. Logistic regression multivariable models

	
	QoL / TA
	QoL/TA/ Sex
	QoL/AT/Age
	QoL/AT/ OC
	QoL/AT/MS
	QoL/ AT/ ED
	QoL/ AT/   TO
	QoL/ AT/ MiC
	QoL/ AT/ MaC
	QoL/ AT/ NoCM
	QoL/ AT/ MC
	QoL/ AT/ Age/ MS/ ED/MiC

	OR
	1.75
	1.6
	1.61
	1.79
	1.34
	1.98
	1.75
	1.42
	1.75
	1.78
	1.56
	1.22

	CI 95%
	0.52 -5.84
	0.47 -  5.45
	0.47 - 5.55
	0.52 - 6.18
	0.38 - 4.71
	0.58 - 6.85
	0.52 - 5.85
	0.39-5.11
	0.52-5.85
	0.52-6.07
	0.43-5.6
	0.32-4.66

	LR T
	0.87
	1.97
	4.62
	0.03
	3.65
	4.02
	0.02
	12.2
	0
	2.72
	0.29
	20.28

	P-value
	0.35
	0.16
	0.03
	0.87
	0.06
	0.045
	0.9
	0.0005
	0.1
	0.1
	0.6
	0.0004

	QoL: Quality of Life, TA: Therapeutic Adherence, OC: Occupation, MS: Marital Status, ED: Education, TO: Time of Onset, MiC: Microvascular Complications, MaC: Macrovascular Complications, NoCM: Number of Comorbidities, MC: Metabolic Control.

Source: Own design




The main objective of the study was to establish a relationship between therapeutic adherence and health-related quality of life in patients with type 2 diabetes attending the Guanajuato General Hospital.
The World Health Organization defines therapeutic adherence as the degree to which the patient follows the rules or advice given by healthcare personnel, both regarding non-pharmacological management and pharmacological treatment (medication intake, dietary monitoring, and/or lifestyle changes) [24]. Furthermore, adherence is a phenomenon affected by the interaction of multiple factors surrounding the patient [13].
Lack of treatment adherence has been observed to be a common problem in chronic conditions, present in up to 30–50% of cases in developed countries [13,25]. In the present study, only 17% (n=17) of the population had adequate therapeutic adherence. This figure contrasts with that reported by Vargas et al., who found a high adherence rate in 37.08% of patients with T2D and a moderate adherence rate in 62.92%, with no low adherence in their study [20]. Sánchez W., in turn, reported complete adherence to treatment in 61% and partial adherence in 39% of his population [23]. However, in the study conducted by Custodio et al., they found similar data to ours, reporting poor adherence in 37% of their sample, fair adherence in 47.8%, and optimal adherence in only 15.2% of their population [26].
Our analysis also found that the areas most affected were family support and medical monitoring, while aspects such as community organization and diet showed high adherence. These data differ from those found by Zenteno et al., who reported low adherence in the community organization and support dimension, average adherence in family support and physical exercise, and high adherence in medical monitoring, hygiene, and self-care, diet, and physical fitness assessment [19], even though both studies have similar methodological and population characteristics. For their part, García et al. comments that taking medication has better adherence than following a diet or exercising [27]. For the latter, it is reported that only 25–50% of patients follow the prescribed recommendations [28]. The former is easier since lifestyle changes require a high degree of willpower and perseverance; in addition, they are a slow and continuous process that results from mutual planning between the healthcare provider and the patient [27,28].
Health-related quality of life is defined as the gap between a patient's expectations and experience of health, as expressed by the assessment they place on their physical, emotional, functional, social, and spiritual well-being after diagnosis and treatment [29]. It has become one of the most widely used measures for self-assessing the effect of treatment on chronic diseases, such as T2D, as it represents the final level of interventions [13,15]. It was found that 67% of the study population had an acceptable quality of life (n=67), which differs from the findings of Reyes-Jarquín [11] and Rojas [15]. The former report that 11.5% of patients with T2D have a low quality of life, 46.2% have a moderate quality of life, and 42.3% have a high quality of life [11]. While the latter state that 80% of their population has a good quality of life and 20% a poor quality of life [15].
Regarding the effect between the variable of therapeutic adherence and quality of life, no statistically significant association was found in this study. In this regard, the results of previous research have been contradictory. On the one hand, Sánchez W reports the existence of a direct, moderate, and highly significant relationship (p < 0.001) [23], data similar to those reported by Majeed [12], Custodio [26], and Escandón-Nagel [30], where they express a positive relationship between both variables. In contrast, Martínez et al. [31] found no association between quality of life and treatment adherence. This may be explained by the different study settings and the instruments used. In turn, multivariate analysis showed that factors such as age, marital status, education, and the presence of microvascular complications improved the model, demonstrating that the link between the study variables is complex.
Sánchez et al. [23] found that therapeutic adherence is significantly related to age and family support. Furthermore, it has been shown that older patients are more likely to engage in self-care behaviors and are capable of adopting a healthier lifestyle [32].
On the other hand, the family is postulated as the main motivating agent for patients with T2D to maintain an active, dynamic, and participatory role during their treatment and as a tool for coping with the disease [26]. This has allowed linking adequate family functioning with greater adherence to treatment and better quality of life, as well as with lower glucose levels [19,30].
Likewise, in the study by Bautista et al., it was observed that the quality of life of patients with type 2 DM decreases in those who are single compared to those who are married, which could be explained by the support networks available to these patients [15,33].
Regarding educational level, the results are contradictory. However, it has been postulated that a low level of education prevents patients from understanding basic concepts and treatment instructions [34].
Furthermore, Ramos Rangel et al. found that diabetic patients with a higher level of education may have greater social support, positive self-esteem, and a better understanding of the disease, its treatment, and its complications [32]. These characteristics can promote better knowledge about their disease and a positive attitude toward treatment adherence, reflected in inadequate glycemic control [32,35].
It is also worth noting that disease-related factors such as the presence of comorbidities have been associated with poor treatment adherence [27].
When recalculating the sample size based on the results obtained, with 82.35% acceptable quality of life in the adequate therapeutic adherence group and 65.06% adequate quality of life in the poor therapeutic adherence group, the minimum sample size is 112 participants in each group with 95% accuracy and 80% power. (EpiIfo, 7.2.5.0., 2021, CDC, Atlanta, GA, USA).
Finally, it is necessary to mention the study's limitations. First, the cross-sectional design does not allow for establishing a causal relationship between the variables by simultaneously measuring therapeutic adherence and quality of life. Second, the study population is limited and may not be representative of other populations or regions. Furthermore, the selection of these samples from a single hospital unit and area (outpatient clinic) may lead to selection bias. Additionally, the use of self-administered questionnaires may lead to social desirability bias and recall errors, so the results should be handled with caution.
5. CONCLUSION
In the studied sample of participants with T2D, it was observed that the majority of participants had poor treatment adherence and an acceptable quality of life. This, coupled with the fact that only 39% of the sample had metabolic control, highlights a great need to improve the care and follow-up of these patients based on sustainable and individualized goals to avoid catastrophic outcomes and minimize risks.
Although the relationship between adherence and quality of life was not statistically significant, variables such as age, education, marital status, and the presence of microvascular complications were found to improve the association model, leading to alternative hypotheses. Therefore, it is essential to focus on the design and implementation of new studies that consider these variables.
Furthermore, it highlights the need to establish programs that improve modifiable variables to improve the overall health of patients. For example, the establishment of health literacy programs focused on the illiterate stratum of the community.
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