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                     Abstract 
  Background     Patients with diabetes mellitus experience physical health needs, but also psychological health needs, as some 

studies have suggested that addressing the psychological variables associated with diabetes mellitus may improve the bio-

chemical parameters of the disease. 

Objectives    To assess the quality of life (QoL) and therapeutic adherence (TA) in Mexican patients with controlled and 

uncontrolled type 2 diabetes mellitus (T2DM), as well as related QoL sociodemographic and clinical variables. 

   Methods     201 people with T2DM answered a battery of psychological tests to assess TA ( Therapeutic Adherence Survey  
or TAS-15), QoL (WHOQOL-BREF-16) and disease-related quality of life (DRQoL-27), aside from an expressly designed 

questionnaire that gathered sociodemographic data and took information from medical records into consideration. The aver-

age age of the participants was 65.12 ± 11.617 years and 57.2% were female, who have suff ered from diabetes for 13.4 years 

on average ± 8.088 and an average 158.84 mg/dL ± 61.913 fasting plasma glucose. 

   Results     The correlation analyses revealed that a higher perception of QoL, the lower the perception that having diabetes 

aff ected QoL (p<0.01); the higher the TA, the lower the QoL (p<0.01); and the higher the TA, the lower the perception that 

having diabetes aff ected QoL (p<0.01). The participants with an uncontrolled T2DM exhibited a better QoL than those that 

manage their glucose levels ( p  = 0.015). The participants’ level of education had a positive eff ect on QoL ( β  = 0.163, IC 

95%: 0.429─3.415,  p  = 0.012), whereas the DRQoL had a negative eff ect ( β  = -0.546, IC 95%: -0.127─-0.080,  p  = 0.001). 

   Conclusions     If the TA of patients with T2DM increases, the overall QoL as well as the DRQoL will improve. Hence, these 

variables must be considered as therapeutic targets in clinical practice. 
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      Introduction 

 Diabetes Mellitus (DM) is one of the major public health issues 

worldwide. In 2019 around 463 million people suff ered from this 

disease [ 1 ]. Almost 80% of the people that suff er from Type 2 

Diabetes Mellitus (T2DM) live in countries with a low-middle 

income and, most of them live in Latin America [ 2 ,  3 ]. Mexico 

is listed as the second country with the highest DM prevalence in 

Latin America and the Caribbean, reaching 15.7% in 2020, equiv-

alent to more than 12.8 million adults over 20 years old [ 4 ,  5 ]. 
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this study. Patients with type 1 diabetes mellitus and diag-

nosed with any kind of psychological or psychiatric disorder 

reported in their medical record were excluded. Likewise, 

those that answered less than 90% of the assessment tests 

were eliminated. 

    Instruments 

 Sociodemographic and clinical data form: Specially pre-

pared questionnaire by the authors comprised of eight 

questions to collect information on gender, age, education, 

marital status, occupation, comorbidities, number of years 

suff ering from T2DM, and last pre-prandial capillary blood 

glucose level. 

 Therapeutic Adherence Scale (TAS). Psychological test 

created by Soria, et al [ 25 ] to assess TA behaviors in Mexi-

can people suff ering from a chronic degenerative disease 

(e.g. DM, high blood pressure, osteoporosis, heart diseases, 

arthritis, high blood cholesterol, kidney disease, atheroscle-

rosis, or cancer). It consists of 21 questions distributed in 

three dimensions: 1. Medication and food intake control; 2. 

Medical behavioral follow-up and 3. Self-effi  cacy. It features 

fi ve Likert-type scale answer options (0, 25, 50, 75, and 

100). A confi rmatory factor analysis (CFA) with the data 

of this sample and the scale showed an acceptable fi t: 2 

(80) = 137.178,  p  = .000; 2 / gl = 1.715, SRMR = .0653; 

RMSEA = .060, (CI = .042-.076); CFI = .870; AGFI = 

.880; TLI = .829. Questions 3, 4, 7, 9, 12 and 18 were elimi-

nated since they had more than two mismatch errors and/or a 

high residual load; leaving 15 questions that explain 42.42% 

of the variance, with  α  = .696 (I. C. 95%: .323-.549) and  Ω  
= .753. Hereinafter, the scale shall be referred to as TAS-15. 

 Diabetes 39 Quality of Life Instrument (DQoLI-39). It 

was adapted to the Mexican population by López-Carmona 

and Rodríguez-Moctezuma [ 26 ], and it assesses the disease-

related quality of life (DRQoL) in T2DM patients. It is com-

posed of 41 questions, two of which assess overall QoL and 

the perception of the severity of diabetes, while the other 

39 are grouped in fi ve dimensions: 1. Management control, 

2. Anxiety-concern, 3. Social impact, 4. Sexual function 

and 5. Energy and mobility. It consists of seven Likert scale 

answer options (from “nothing aff ects me at all = 1” up to 

“Extremely aff ected = 7”). Through an AFC test with the 

data of this sample, the scale showed a good fi t: 2 (303) = 

667.558,  p  = .000; 2 / gl = 2.203, SRMR = .0279; RMSEA 

= .078, (CI = .070-, 086); CFI = .951; AGFI = .951; TLI 

= .943. Questions 1, 2, 3, 4, 7, 10, 11, 13, 15, 16, 31 and 34 

were eliminated due to the fact that they had more than two 

association/mismatch errors and/or a high residual load; leav-

ing 27 questions that explain 85.05% of the variance, with 

 α  = .988 (I. C. 95%: .985-.990) and  Ω  = .988. Therefore, 

 Therapeutic Adherence (TA) is the main issue of these 

patients. It is characterized by a series of health behaviors 

that are recommendations according to health staff ’s medical 

criteria, that improve or control clinical results and the indi-

vidual’s quality of life [ 6 ]. Among the factors that contribute 

to an appropriate TA are: patient education, the presence of 

macrovascular complications, better emotional health, social 

and family support, acceptance of the disease, satisfaction 

with life, positive self-esteem, and self-effi  cacy [ 7 – 9 ], while 

those that do not contribute to TA are: the beliefs regarding 

therapy or treatment, the negative impact of the pharmaco-

therapy, poor communication between doctor-patient, emo-

tional distress, stress, anxiety, depression, and characteristics 

of the disease (e.g. years of diagnosed T2DM, the severity 

of the disease and complications) [ 9 ,  10 ]. 

 It is said that when performing TA behaviors, there is an 

increase in the perceived QoL despite the chronic condition 

of the disease [ 11 ,  12 ]. Other variables have a direct impact 

on patients’ QoL such as healthy nutrition habits [ 13 ] and 

glycemic control [ 14 ] which are related to a better QoL, 

whereas the presence of medical and psychological comor-

bidities (high blood pressure, stress, and/or depression) [ 15 , 

 16 ] and complications associated with DM (neuropathies 

and chronic pain) have a negative impact [ 17 ]. 

 In the Mexican population, it has been found that T2DM 

patients’ TA is poor [ 18 ], a little over half have a controlled 

capillary blood glucose (> 130 mg/dl in the morning on 

an empty stomach) [ 3 ,  19 ], less than half has a high QoL 

(42.3%) [ 20 ] and the greater the number of comorbidities, 

a lower QoL [ 21 ]. 

 Very less is known and has been analyzed about the asso-

ciation between QoL and TA in T2DM patients in Mexico, 

as well as the sociodemographic and clinical factors that 

have an impact on their QoL. Another aspect is that in spite 

of the advances in QoL assessment, the disease-specifi c con-

ditions have not been assessed –T2DM in this case, with 

specifi c instruments that diff er from a scale that measures 

overall QoL [ 22 ,  23 ]. Consequently, the aim of this study 

was to assess the QoL and TA in Mexican patients with 

controlled and uncontrolled T2DM, as well as the sociode-

mographic and clinical variables associated with QoL. 

    Materials and Methods 

 Non-experimental, descriptive, cross-sectional study [ 24 ]. 

Through intentional non-probability sampling, Mexican 

adults with T2DM were recruited from a public health clinic 

located in the Gustavo A. Madero municipality in Mexico 

City. The inclusion criteria were as follows: to be over 18 

years of age, to be a patient treated at the hospital, and to 

have been diagnosed with T2DM at least 6 months before 
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the scale shall be identifi ed as Diabetes 27 Quality of Life 

Instrument (D27QoLI). 

 A Brief version of the World Health Organization Quality 

of Life Questionnaire (WHOQOL-BREF): adapted to the 

Mexican population by González-Celis et al [ 27 ], assesses 

the QoL in Mexican adults. It consists of 26 questions, two 

of which assess the overall QoL and health satisfaction, and 

24 are distributed in four dimensions: 1. Physical health, 2. 

Psychological health, 3. Social relationships and 4. Environ-

ment. It provides fi ve Likert scale answer options (Not at all, 

A little, Moderately, Very much, and Completely). An AFC 

with the data of this sample was performed and a good fi t 

was obtained: 2 (92) = 186.737,  p  = .000; 2 / gl = 2.030, 

SRMR = .0469; RMSEA = .072, (CI = .057- .087); CFI = 

.934; AGFI = .935; TLI = .914. Questions 3, 4, 5, 6, 7, 14, 

15 and 17 were eliminated because some had more than 

two association/mismatch errors and/or a high residual load; 

leaving 16 questions that explain 64.07% of the variance, 

with  α  = .898 (I. C. 95%: .879-.919) and  Ω  = .915. Herein-

after, the scale shall be referred to as WHOQOL-BREF-16. 

    Procedure 

 The study was conducted between April and July 2021 within 

the facilities of the public health clinic. Beforethe application 

(of the questionnaire), the chief researcher trained medical 

interns to apply the battery of psychological tests (e.g., com-

ponents to be assessed in each psychometric scale, how to 

interact with the participants, clarify doubts related to the 

questions, and how a participant that doesn’t know how to 

read and write can take the battery of tests). Since the protec-

tive measures to prevent the spread of COVID-19 imposed by 

the health institution did not allow access to staff  not working 

at the clinic, the application was conducted in the form of 

an interview during participants’ medical appointments, the 

average application time was 20 minutes. 

 The parameters indicated by the Federación Mexicana 

de Diabetes [ 28 ] were considered to classify patients with 

controlled (70-130 ml/dL) and uncontrolled (>130 ml/dL) 

fasting plasma glucose. 

  Ethical considerations  
 The participants were able to answer the battery after 

having read and signed their informed consent. In this docu-

ment, the aim and risk of the study were explained, as well 

as the participants’ rights to cooperate in an informed man-

ner and voluntary basis in scientifi c research. This study 

was conducted under the standards for the development of 

research protocols established in the Code of Ethics for Psy-

chologists [ 29 ] and was approved by the Ethics Committee 

of the Family Medicine Unit No. 49 of the Mexican Social 

Security Institute (Approval Number 2810-009-013). 

    Data analysis 

 The data obtained was entered in the SPSS® 25 statistical 

software for Windows®. Descriptive statistical analysis of 

the sample was performed using Kolmogorov-Smirnov-

Lilliefors [ 30 ] normality tests fi nding an abnormal distri-

bution of the study variables  p > .05 and therefore, non-

parametric tests were performed instead. To analyze the 

diff erences between TA, QoL, and DRQoL (total score per 

dimension) the  U Mann-Whitney  test was used, whereas 

to analyze the diff erences, between the constructs, their 

dimensions, the sociodemographic and medical variables, 

the  Kruskal-Wallis  test was used with a  post-hoc  analy-

sis. In addition, for any signifi cant diff erences the size of 

 Rosenthal’s r eff ect  was calculated considering the fol-

lowing cut-off  points: small eff ect (.1 to < .3), moderate 

eff ect (.3 to < .5), and large eff ect (≥ .5) [ 31 ];  Pearson’s r 
coeffi  cient  was used again to assess the degree of associa-

tion between the variables. 

 To analyze the variables that have an eff ect on the QoL, 

a multiple regression analysis was carried out, taking into 

account the variables that showed signifi cant diff erences. To 

perform this analysis, multivariate assumptions were consid-

ered, starting with multivariate normality, by visual inspec-

tion of the scatter plot with the calculation of the predicted 

values and standardized residuals (ZPRE and ARES), and 

also calculating the raw residual values (RESID), eliminated 

residuals (DRESID), standardized residuals (ZRESID), 

studied residuals (SRESID) and eliminated studied residu-

als (SDRESID) to identify possible outliers. In addition, 

the leverage distance, Mahalanobis and Cook's D statistics 

were obtained, as well as the statistics of infl uence on the 

beta value (DfBeta) and DfAdjustment. To test the homo-

scedasticity assumption, a scatter plot was created with the 

predicted and residual values. The linearity assumption was 

tested by visual inspection and the independence assump-

tion was tested using the Durbin-Watson (d) statistic, with 

an acceptance range between 1.5 and 2.5. Finally, the Col-

linearity assumption was tested by calculating the tolerance 

coeffi  cients and the Variance Infl ation Factor (VIF) [ 32 ]. 

The results are presented using standardized Betas (β) and 

95% confi dence intervals. A  p  ≤ .05 level statistical signifi -

cance was determined. 

    Results 

   Descriptive analysis 

 The sample comprised 201 adults with T2DM (57.2% 

female and 42.8% male), between 28 and 87 years of age 

(   x     = 65.12,  SD  = ± 11.617), with a 13.4 year average 
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suff ering from T2DM ( SD  = ± 8.088, Minimum = 1, 

Maximum = 35) and an average 158.84 mg/dL ( DE  = ± 

61.913, Minimum = 89, Maximum = 380) fasting plasma 

glucose. Along with the T2DM diagnosis, 61.7% suf-

fered from high blood pressure, while 24.9% from obe-

sity; 50.7% of the participants had at least two chronic-

degenerative diseases including T2DM. Table  1  shows the 

frequency and percentage of the participants’ sociodemo-

graphic and clinical characteristics.  

    Correlation analysis 

 The association between the three main dependent variables 

was carried out (e.g. TA, QoL and DRQoL), obtaining three 

signifi cant weak to moderate correlations between QoL and 

DRQoL ( r  = -0.538,  p < 0.01), TA and QoL ( r  = 0.222,  p < 

0.01) and in TA and DRQoL ( r  = -0.218,  p < 0.01). 

 When analyzing the association between the sociodemo-

graphic and clinical variables, three statistically signifi cant 

correlations were identifi ed: 1) age and years of T2DM diag-

nosis ( r  = .440,  p < 0.01), 2) fasting plasma glucose and age 

( r  = -0.211,  p < 0.05) and 3) years suff ering from T2DM and 

TA ( r  = 0.188,  p < 0.01). 

 On the other hand, when performing the association 

between the dimensions of the psychometric scales WHOQOL-

BREF-16, TAS-15, and QoLI-27, it was found that the three 

highest coeffi  cients were obtained in the  Environmental  dimen-

sion of the WHOQOL-16 and the  Social Impact  dimension 

of the QoLI-27 ( r  = -.547,  p < 0.01),  Sexual Function  of the 

QoLI-17 and  Physical Health  of the WHOQOL-16 ( r  = -.547, 

 p < 0.01) and in the  Energy-Mobility  dimension of the QoLI-27 

and the  Environmental  dimension of the WHOQOL-16 ( r  = 

-.546,  p < 0.01) as can be observed in Table  2 .  

    Comparative analysis 

 Marital status and occupation were the sociodemographic 

variables in which signifi cant diff erences were found. There 

were signifi cant TA diff erences ( Z  = 11.081,  p  = 0.026) 

according to the participants’ marital status, with a large 

size eff ect ( r  = 0.78); when conducting  post-hoc  analysis it 

was observed that single people ( Me  = 53) perform more TA 

behaviors than people living with a partner ( Me  = 49). As far 

as occupation is concerned, signifi cant QoL diff erences were 

found ( Z  = 12.054,  p  = 0.034), with a large size eff ect ( r  = 

0.85), the  post hoc  analysis shows that homemakers ( Mdn  
= 44) have a better QoL than pensioners ( Mdn  = 40), with a 

large size eff ect ( r  = 1.04). Occupation also showed signifi -

cant diff erences in DRQoL ( Z  = 12.445,  p  = 0.029), with a 

large size eff ect ( r  = 0.88), nevertheless, when performing 

a  post hoc  analysis, the signifi cance was adjusted with the 

Bonferroni correction was not signifi cant. 

 The state of T2DM (controlled or uncontrolled) showed 

signifi cant diff erences in QoL ( Z  = 2.423,  p  = 0.015), with 

a small size eff ect ( r  = 0.17); patients with an uncontrolled 

T2DM perceived a higher QoL ( Mdn  = 43), as opposed 

to those that have a controlled T2DM ( Mdn  = 40). In the 

DRQoL the state of diabetes also showed signifi cant diff er-

ences ( Z  = -4.678,  p  = 0.000), with a moderate size eff ect 

( r  = 0.33); those who have a controlled T2DM perceived a 

lower DRQoL ( Mdn  = 150), in contrast to people with an 

uncontrolled T2DM ( Mdn  = 94.5). 

 In Table  3  all the comparisons between the state of T2DM 

and the three psychometric scales and their dimensions can 

be observed. In the total score and the fi ve dimensions of the 

QoLI-27 it was found that people with a controlled T2DM 

have a lower DRQoL ( p < 0.05), with a moderate size eff ect. 

Whereas, in dimension three the WHOQOL-BREF-16 and 

of the TAS-15 signifi cant diff erences were found, with a 

small to moderate size eff ect.  

  Table 1       Sociodemographic and clinical characteristics of participants   

  Note :  a COPD = Chronic Obstructive Pulmonary Disease,  b T2DM = 

Type 2 Diabetes Mellitus.  

  Characteristic    n    %  

  Sex      

  Woman    115    57.2  

  Man    86    42.8  

  Level of education      

  Elementary    132    65.6  

  Secondary    47    23.4  

  High school    20    10  

  University    2    1  

  Marital status      

  Married    160    79.6  

  Widow    17    8.4  

  Living with a partner    12    6  

  Single    7    3.5  

  Divorced    5    2.5  

  Occupation      

  Homemakers    79    39.3  

  Pensioners    56    27.8  

  Employee     56    27.9  

  Merchants    9    4.5  

  Professional    1    .5  

  Comorbidities      

  Hypertension    124    61.7  

  Obesity    51    25.3  

  Not reported    15    7.5  

  COPD a     9    4.5  

  Cancer    2    1  

  T2DM b  status      

  Uncontrolled T2DM (> 130 mg/dL fasting)    152    75.6  

  Controlled T2DM (70-130 mg/dL fasting)    49    24.4  
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    Multiple linear regression analysis 

 The tolerance coeffi  cients and the VIF indicated an absence 

of collinearity between the model variables, ranging between 

.708 and 1.412. When analyzing the multivariate assump-

tions, we found that the distance (leverage, Mahalanobis, 

and Cook's D) and infl uence (DfBeta and DfAdjustment) 

statistics did not identify the presence of outliers, therefore, 

the data had multivariate normality. Homoscedasticity was 

found and the scatter plot showed that, although the cases 

were not clustered near the line of best fi t, they did show a 

linear trend in all variables. In addition, the independence 

assumption was met by obtaining a d=1.812. 

 After multivariate assumptions were tested, all sociode-

mographic (gender, age, education, and marital status), clini-

cal variables (years suff ering from T2DM, number of comor-

bidities, and state of glucose) and the total scores obtained in 

the psychometric scales (QoLI-27 and TAS-15) were entered 

  Table 2       Correlation coeffi  cients between the dimensions of WHOQoL-BREF-16, TAS-15 y D27QoLI  

  Note:  n.s. = not signifi cant, ** = The correlation is signifi cant at the 0.01 level (bilateral), * = The correlation is signifi cant at the 0.05 level 

(bilateral). 

    Dimensions    WHOQOL-BREF-16    TAS-15  

  Physical health    Psychological 

health  

  Social relation-

ships  

  Environment    Medication 

and food intake 

control  

  Medical 

behavioral 

follow-up  

  Self-effi  cacy  

  D27QoLI    Management 

control  

   r  = -0.431**     r  = -0.218**     r  = -0.475**     r  = -0.526**    n.s.    n.s.      r  = -0.164*  

  Anxiety-con-

cern  

   r  = 0-.409**     r  = -0.201**     r  = -0.442**     r  = -0.532**    n.s.     r  = -0.153*    n.s.  

  Social impact     r  = -0.441**     r  = -0.242**     r  = -0.498**     r  = -0.547**    n.s.     r  = -0.166*     r  = -0.174*  

  Sexual function     r  = -0.447**     r  = -0.225**     r  = -0.498**     r  = -0.516**    n.s.     r  = -0.139*     r  = -.274*  

  Energy and 

mobility  

   r  = -0.475**     r  = -0.262**     r  = -0.494**     r  = -0.546**    n.s.    n.s.     r  = -0.172*  

  TAS-15    Medication and 

food intake 

control  

  n.s.     r  = 0.154*    n.s.    n.s.        

  Medical 

behavioral 

follow-up l  

   r  = 0.194*     r  = 0.189*     r  = 0.198**     r  = 0.169*        

  Self-effi  cacy    n.s.    n.s.     r  = .183**     r  = .147*        

  Table 3       Comparations 

of the scores obtained on 

psychometric scales and their 

dimensions in patients with 

controlled and uncontrolled 

T2DM  

  Scale    Controlled T2DM    Uncontrolled T2DM     p      r   
  Mean (SD)    Mean (SD)      

  WHOQOL-BREF-16    42.61 ± 8.76     44.66 ± 8.30    0.015    0.17  

  1. Physical health    7.88 ± 2.31    8.16 ± 1.94    0.086    -  

  2. Psychological health    9.27 ± 1.54    9.35 ± 1.51    0.247    -  

  3. Social relationships    6.94 ± 1.95    7.81 ± 1.98    0.002    0.22  

  4. Environment    18.53 ± 4.09    19.34 ± 3.97    0.068    -  

  TAS-15    50.98 ± 3.51    51.70 ± 4.10    0.289    -  

  1. Medication and food intake control    16.43 ± 1.581    16.35 ± 1.83    0.975    -  

  2. Medical behavioral follow-up    13.59 ± 1.24    13.46 ± 1.43    0.772    -  

  3. Self-effi  cacy    20.96 ± 2.28    21.89 ± 2.62    0.012    0.18  

  D27QoLI    133.53 ± 53    102.36 ± 44.68    0.000    0.33  

  1. Management control    38.78 ± 11.67    29.96 ± 13.54    0.000    0.30  

  2. Anxiety-concern    14.94 ± 3.74    11.54 ± 4.91    0.000    0.30  

  3. Social impact    23.93 ± 7.28    18.08 ± 8.35    0.000    0.32  

  4. Sexual function    16.88 ± 4.93     12.49 ± 6.13    0.000    0.30  

  5. Energy and mobility    39 ± 9.50    30.28 ± 13     0.000    0.30  
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into the linear regression model using the standard method. 

In this regard, education was a positive eff ect on QoL  β  = 

0.163 (CI 95%: 0.429─3.415,  p  = 0.012), whereas the score 

obtained on the QoLI-27 scale had a negative eff ect  β  = 

-0.546 (CI 95%: -0.127─-0.080,  p  = 0.001). This model 

yielded a correlation of .584 and an explained variance of 

31%. The analysis of variance showed that the model was 

signifi cant  F  (9, 191) = 10.989,  p  = 001, making it general-

izable to the population. (Table  4 ). The graphical representa-

tion of the model is shown in Fig.  1 .          

     Discussion 

 The aim of this study was to assess the QoL and TA in Mex-

ican patients with controlled and uncontrolled T2DM, as 

well as the sociodemographic and clinical variables related 

to patients’ QoL. As for sociodemographic variables, the 

sample of this study mainly comprised elderly women with 

an elementary education, who had suff ered from T2DM for 

more than 13 years, with high blood pressure as their main 

comorbidity and uncontrolled capillary glucose (   x     = 158.84 

mg/dL), higher than the parameters reported by the Interna-

tional Diabetes Federation [ 1 ] and the study conducted by 

Gallardo-Rincón [ 3 ] (   x     = 130 mg/dL). Correlation analyses 

reveal that age and the number of years living with T2DM 

has a relationship with glycemic control and the perfor-

mance of TA behaviors, since as patients that have been 

diagnosed for more years take better care of themselves and 

adjust to the demands of their disease, which allows them to 

keep their blood glucose under control [ 5 ,  9 ]. These fi ndings 

bolster the proposal of providing better multidisciplinary 

advice to the newly diagnosed diabetic patient, to promote 

a TA behavior in such patients, improving glycemic control 

and reducing complications [ 6 ], without neglecting those 

who have suff ered long from the disease. 

 The fi ndings of this study indicate that marital status has a 

large eff ect on TA, following reports in studies such as those 

of Orozco-Beltrán, et al. [ 7 ] and Świątoniowska-Lonc, et al. 

[ 9 ] and considering that more than 85% of the sample had a 

partner suggests greater social support which, in turn, favors 

a better TA. Regarding occupation, it has a large eff ect on 

the QoL and the DRQoL; in the fi rst, homemakers are those 

that perceive a better QoL than people that receive a pension. 

Although not suffi  cient studies have been found that indicate 

that a sociodemographic characteristic infl uence on the QoL, 

TA, or DRQoL in these types of patients, it is possible to 

affi  rm that a better QoL is perceived by those patients that 

have social and/or family support for the care/management 

of the disease [ 9 ]. 

 Correlation analyses indicate the following: 1) at a greater 

QoL perception, a lower DRQoL, 2) at a greater TA, a bet-

ter QoL and 3) at a greater TA, a lower DRQoL; while the 

comparison analyses note that people with an uncontrolled 

T2DM perceive a better QoL and a lower impact on their 

QoL due to T2DM compared to those with controlled glu-

cose levels. On one hand, these fi ndings support the premise 

that states that the beliefs about the disease and its treat-

ment can have an eff ect on the QoL and TA and also on 

the DRQoL in this case [ 7 ,  8 ,  11 ,  12 ], since people with 

controlled glucose levels are more aff ected in their DRQoL, 

  Table 4       Linear regression analisis with respect to the variables aff ect-

ing quality of life in patients with T2DM  

  Note.  T2DM = Type 2 Diabetes Mellitus. 

  Variables     β     95% confi dence 

interval  

   p   

  Lower    Upper    

  Sex    -0.030    -2.515    1.504    0.620  

  Age    0.015    -0.089    0.111    0.830  

  Level of education    0.163    0.429    3.415    0.012  

  Marital status    -0.060    -1.843    0.624    0.331  

  Years with a diagnosis 

of T2DM  

  0.122    -0.009    0.264    0.067  

  Comorbidities    -0.094    -2.289    0.285    0.126  

  The state of T2DM    -0.077    -3.966    0.943    0.226  

  D27QoLI    -0.546    -0.127    -0.080    0.001  

  TAS-15    -0.008    -0.018    0.016    0.902  

  Fig. 1       Model of variables that have an eff ect on quality of life in 

patients with T2DM. Note: The factor that most explains the quality 

of life in the patients in this sample is diabetes-specifi c quality of life 

followed by level of education; 31% of the quality of life experienced 

by a patient is explained by the variables presented in this model  
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while people with uncontrolled glucose levels have a better 

QoL perception. The fi rst, by complying with the diff erent 

TA behaviors for glycemic control may experience stress 

or anxiety [ 15 ,  16 ], and the latter, by performing less TA 

behaviors, carry out more reinforcing and unhealthy behav-

iors which prevent glycemic control (e.g. intake of foods 

and beverages high in sugar and fat) but that maintain their 

QoL [ 3 ]. Furthermore, in this study, it was discovered that 

people with uncontrolled glucose levels perceive a better 

QoL, a situation that diff ers from what is reported by Patel, 

et al. [ 14 ] and Aslan, et al. [ 17 ], who claim that patients from 

India and Turkey, respectively, have a better QoL perception 

when their T2DM is under control. Keeping in mind the 

results obtained in the correlation analyses –in which at a 

higher TA, a higher QoL- this study supports the premise 

that indicates that reinforcing the diff erent TA behaviors will 

help improve not only patients’ glycemic control but their 

QoL [ 4 ,  11 ,  12 ] as well. 

 Lastly, among the factors that were found to be related to 

the QoL of T2DM patients, education has a positive eff ect. 

It has been noted that having a higher level of education 

allows patients to better understand the benefi ts of perform-

ing self-care behaviors, as well as to accept their state of 

health more easily and take better care of themselves as their 

disease requires and thus favoring their psychological well-

being and QoL [ 5 ]. In contrast, the perception of impairment 

in QoL due to suff ering from T2DM had a negative eff ect 

(score obtained in QoLI-27). Suff ering from T2DM can be 

viewed by some patients as a discriminatory, excluding, 

limiting and even impairing condition to perform diff erent 

activities, due to the fact that as more areas are perceived 

to be aff ected by T2DM, patients’ QoL will be lower [ 13 , 

 20 ,  21 ]. 

    Conclusion 

 More than 75% of the sample has an uncontrolled fast-

ing plasma glucose, more than 50% suff ers from another 

chronic disease aside from T2DM and about 50% considers 

that T2DM aff ects their QoL. There are clinical factors that 

threaten not only T2DM patients’ glycemic control but also 

their QoL and hence, future interventions must consider both 

aspects as therapeutic targets to be improved. 

 This study revealed the interaction between glycemic con-

trol, TA and QoL. This aspect leads to the need to design 

multidisciplinary treatments based on the state of diabe-

tes (controlled vs uncontrolled), the level of TA, the level 

of QoL, the patient's age and even the years of diagnosis 

with the disease. For this reason, it is pertinent to continue 

with this proposal to evaluate its eff ect not only on physical 

health, but also on mental health. 

    Limitations 

 The limitations of this study were: 1) not having access to 

more information in participants’ medical records due to 

the COVID-19 pandemic, such as the number of medica-

tions taken, if the patient is or is not insulin-dependent, 

glycosylated hemoglobin and blood pressure measurement; 

2) the public health-care system in Mexico lacks suffi  cient 

medical supplies to measure fasting plasma glucose per visit 

due to which it was not possible to measure it together with 

the application of the battery of psychological tests, the last 

parameter was taken from the medical record, despite this, 

it was not possible to ensure consistency of the dates on 

which measurement was obtained. The proposal for future 

studies is to implement a longitudinal assessment in which 

a battery of psychological tests is applied, and the medical 

parameters are obtained on the same date. Based on these 

results, we propose to identify and classify patients accord-

ing to their diabetic status (controlled or uncontrolled), level 

of AT, level of QoL and age, in order to design a multidis-

ciplinary treatment based on their clinical characteristics.; 

3) the QoL is a psychological variable that may change due 

to internal or dispositional factors such as the state of mind 

or the existence of a signifi cant event for the patient, such 

as what has happened during the COVID-19 pandemic, due 

to which such variables must be considered; 4) there is no 

consistency in the groups of controlled and uncontrolled 

T2DM patients and consequently it is suggested to ensure 

an equal number of participants in order to have equivalent 

comparison groups. 
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