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Glycemic Goals and Lifestyle in Patients with Type 2 
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Abstract: Background: Type 2 diabetes mellitus (T2DM) is a health problem in Mexico and the world. 
Its glycemic control is determined, not only by pharmacological treatment, but also by factors 
influenced by lifestyles. Objective: To determine the relationship between lifestyle and glycemic 
control goals in patients with T2DM. Methods:  A descriptive, descriptive, retrospective, and cross-
sectional study included 385 patients with T2DM treated at a first-level clinic in Uruapan–ISSSTE, 
from Nov-2021 to Feb-2022. The main clinical characteristics were collected and the Instrument to 
Measure Lifestyle in Diabetics (IMEVID) was applied. Glycemic control was determined by HbA1c. 
The analysis included measures of central tendency and dispersion, use of chi-square and Student's 
t-test with p < 0.05 as an indicator of significance.  Results: The mean age of the participants was 47.7 
years, 54.8% women, 55.1% obese, 9.4 years of disease evolution and HbA1c of 9.0%. Unfavorable 
lifestyles were associated with poor glycemic control HbA1c <7% (p < 0.0001), older age (48.4 vs 44.9 
years, p = 0.0427), longer time of evolution (9.8 vs 7.6 years, p = 0.0397) and obesity (31.8 vs 26 kg/m2, 
95% CI: 4.672 - 6.932, p < 0.0001). Conclusions: Unfavorable lifestyles are associated with poor 
glycemic control, mainly due to poor nutrition, sedentary lifestyle, anger and pessimistic thoughts 
on a regular basis, as well as poor adherence to treatment and following medical instructions. 
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1. Introduction 

Type 2 diabetes mellitus (T2DM) is a metabolic disorder characterized by elevated blood glucose 
levels, primarily due to a deficiency in insulin production and/or action [1,2]. Along with its multiple 
causes, there are modifiable risk factors that directly affect its evolution, control goals, and prognosis. 
Therefore, its management from the primary care level requires a risk-based approach that allows for 
comprehensive assessment to improve the identification of at-risk groups, treatment decisions, and 
thus impact better quality of life in the short and long term. 

Globally, T2DM has emerged as an expanding health problem [3]. In Mexico alone, it has been 
reported that about 15.6% of adults live with the disease, with substantial increases in recent decades 
[4,5] reporting more than 476,000 new cases in the country in 2022, with over 76.5% of cases in patients 
under 65 years of age, of which about 7,000 were diagnosed in the State of Michoacán [6]. 

Given the significance and burden it represents for public health systems, the role of glycated 
hemoglobin (HbA1c) has been highly useful not only as an auxiliary diagnostic tool [7] but also for 
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evaluating treatment response oriented towards goals [8]. The American Diabetes Association 
defines glycemic control goals as HbA1c levels < 7% in most cases [2] which, although varying based 
on individual contexts [9], follow a common principle that includes appropriate pharmacological 
intervention and the practice of favorable lifestyles. 

In the comprehensive approach to T2DM patients, lifestyles are of great importance [10]. These 
are defined as behavioral patterns that influence the state of the disease [11] and have the potential 
to be modified [12,13]. Additionally, they can be viewed in terms of the presence or absence of 
"unhealthy" behaviors, such as smoking, alcohol intake, diet type, sedentary lifestyle, among others 
[14–16], where the individual is responsible and protagonist of their own health decisions [17]. 
Therefore, various tools have been designed for their study, one of these being the Instrument to 
Measure Lifestyle in Diabetics (IMEVID), a self-administered questionnaire developed by the Mexican 
Social Security Institute (Instituto Mexicano del Seguro Social, IMSS), which is a standardized and 
validated tool in Mexico. Its design allows determining whether a diabetic lifestyle is favorable or not 
[18], and has been highly useful in identifying lifestyle as a risk factor in Mexican patients with T2DM 
in different settings [19,20]. 

More recently, in the context of primary care in IMSS family medicine clinics, a significant 
association has been highlighted between HbA1c levels < 7% and favorable lifestyles such as 
increased physical exercise, lower tobacco consumption, and better eating habits [21]. Other authors 
conclude that unfavorable lifestyle is associated with the presence of metabolic uncontrol [22]. These 
studies highlight the importance of considering lifestyle factors in diabetes treatment and their 
impact on daily activities, therefore, the present work sought to determine the relationship between 
lifestyles, obtained through the IMEVID score, with glycemic control goals in T2DM patients through 
HbA1c levels. 

2. Materials and Methods 

2.1. Study Design  

This was a descriptive, observational, retrospective, and cross-sectional cohort study conducted 
from November 2021 to February 2022. 

2.2. Study Population and Setting 

The study included 385 participants under 65 years of age with T2DM who received medical 
care at the Family Medicine Service of Hospital Clínica Uruapan – Institute of Security and Social 
Services for State Workers (Instituto de Seguridad y Servicios Sociales de los Trabajadores del Estado, 
ISSSTE) in Michoacán, Mexico. Participants were required to have HbA1c reports less than 6 months 
old and agree to complete the IMEVID questionnaire.  

We excluded patients who did not complete the questionnaire, those diagnosed with type 1 
diabetes, and those who were pregnant during the study period. 

2.3. Data Collection  

Following institutional authorization, we implemented the IMEVID questionnaire, wich 
.consists of 25 closed questions across seven dimensions: nutrition, physical activity, tobacco 
consumption, alcohol consumption, diabetes information, emotions, and therapeutic adherence. Each 
item offered three response options scored as 0, 2, or 4 points, with 4 representing the most desirable 
response. The total possible score ranged from 0 to 100, with no odd values permitted. 

Following López-Carmona et al. (2004), we categorized participants into three groups based on 
quartile distribution: (i) unfavorable lifestyle (scores < 25th percentile), (ii) moderately favorable 
lifestyle (scores between 25th-75th percentile), and (iii) favorable lifestyle (scores ≥ 75th percentile) 
[23]. 
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Sociodemographic data included age, occupation, education level, marital status, and BMI 
(kg/m²). Disease-specific variables comprised years since diagnosis and HbA1c percentage. Based on 
NOM 015-SSA2-2010 and American Diabetes Association (ADA) 2023 guidelines, we defined good 
glycemic control as HbA1c < 7% and poor control as HbA1c ≥ 7% [2,24]. 

2.4. Statistical Analysis  

We conducted statistical analysis using GraphPad Prism version 10.1.1 (GraphPad Software, San 
Diego, CA, USA). Descriptive statistics included absolute values (n), percentages (%), measures of 
central tendency (mean ± standard deviation, median), and range (minimum-maximum). After 
confirming normal distribution using the Kolmogorov-Smirnov test, we employed Student's t-test 
for comparing means and chi-square test for proportions. We calculated odds ratios with 95% 
confidence intervals (95% CI). Statistical significance was set at p ≤ 0.05. 

2.5. Ethical Considerations  

To ensure participant anonymity, data collection instruments excluded personal identifiers. All 
participants provided informed consent after receiving information about the study objectives. The 
research protocol received institutional approval (Registration Number: O2/001.1). 

3. Resultados 

3.1. Clinical Characteristics of the Study Population 

The study included 385 participants with a mean age of 47.7 ± 13.1 years. Women constituted 
the majority of participants (54.5%, 211 cases), with most subjects being ≥ 41 years old (71.4%, 275 
cases). Regarding marital status, married individuals represented the largest group (56.1%, 216 
cases). In terms of educational attainment, participants with bachelor's degrees comprised 26% (100 
cases) of the sample, followed by those with high school education (22.9%, 88 cases). 

The mean BMI of participants was 30.8 ± 4.9 kg/m², with a predominance of cases showing some 
degree of obesity (55.1%, 212 cases). The mean HbA1c was 9.0 ± 2.4% (range: 6-15%, median: 8%, IQR: 
7-11%), with 81.8% of cases (315/385) showing HbA1c levels ≥ 7%. When comparing means by sex, 
male participants demonstrated significantly higher BMI than females (p = 0.0094), as well as higher 
HbA1c levels (9.6% vs 8.5%; 95% CI 0.6256-1.563, p < 0.0001) (Figure 1). 

 

         (a)               (b) 
Figure 1. Difference in mean BMI and HbA1c values in relation to participants' gender. ** p = 0.0094; ****  p= 
<0.0001. Source: Data collection sheet, figure (a) represents the difference in mean BMI between women and 
men, and figure (b) represents the difference in mean HbA1c levels. BMI: Body Mass Index; HbA1c: glycated 
hemoglobin; F: female; M: male. 
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The mean disease duration for T2DM was 9.4 ± 7.8 years (range: 1-30 years), with the highest 
number of cases observed in patients with less than 5 years since diagnosis in both sexes, followed 
by those with 6 to 10 years of disease evolution (Figure 2). 

 
         (a)               (b) 
Figure 2. Distribution of disease duration among study participants. Source: Data collection sheet, where figure 
(a) represents the mean years of disease duration with error bars showing standard deviation, and figure (b) 
shows the distribution by sex and disease duration groups. F: female; M: male. 

3.2. Glycemic Control Associated with General Population Characteristics 

The presence of glycemic dyscontrol showed significant associations with higher mean age (48.4 
vs 44.9 years; 95% CI 0.1162-6.897; p = 0.0427), longer disease duration (9.8 vs 7.6 years; 95% CI 0.1005-
4.147; p = 0.0397), and higher BMI (31.8 vs 26 kg/m²; 95% CI 4.672-6.932; p < 0.0001). Furthermore, 
patients at higher risk of glycemic dyscontrol were those aged ≥ 41 years (p < 0.0001), those with 6-10 
years of disease duration (p = 0.0257), and those with obesity (p < 0.0001) (Table 1). 

Table 1. Glycemic Control Associated with General Population Characteristics. 

Characteristics 

Uncontrolled 

n = 315 

n (%) 

Controlled 

n = 70 

n (%) 

OR (CI95%)** p-value 

Sex 
Female 172 (54.6) 39 (55.7) 0.96 (0.57–1.62) 

0.8658 
Male 143 (45.4) 31 (44.3) 1.05 (0.62–1.74) 

Age 
<40 years 75 (23.8) 35 (50.0) 0.31 (0.18–0.53) 

<0.0001 
≥41 years 240 (76.2) 35 (50.0) 3.20 (1.89–5.43) 

Disease 

duration 

(years) 

≤5 years 125 (39.7) 41 (58.6) 0.47 (0.27–0.79) 0.0039 

6-10 years 106 (33.7) 14 (20.0) 2.08 (2.08–7.25) 0.0257 

>10 years 84 (26.7) 15 (21.4) 1.33 (0.71–2.56) 0.3644 

BMI 

Classification 

Normal weight 14 (4.4)  16 (22.9) 0.15 (0.08–0.35) <0.0001 

Overweight 94 (29.8) 49 (70.0) 0.18 (0.11–0.32) <0.0001 

Obesity I-III 207 (37.5) 5 (7.1) 24.92 (10.10–58.59) <0.0001 
*Uncontrolled: HbA1c ≥7%, controlled: HbA1c <7% **OR: Odds ratio; CI: coefficient interval of 95%. BMI: Body 
Mass Index. 
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3.3. Lifestyle Patterns Associated with General Population Characteristics 

The overall IMEVID score averaged 45.67 ± 12.38 points (range: 26-74 points, median: 42 points, 
IQR: 34-56 points) out of a possible 100 points. Analysis of lifestyle categories revealed that most 
participants demonstrated a moderately unfavorable lifestyle (42.6%, 164 cases), followed by 114 
participants (29.6%) with favorable lifestyle patterns and 107 (27.8%) with unfavorable patterns. 
Among participants categorized with unfavorable lifestyle patterns, women represented a significant 
majority (63.6%), with most being ≥ 41 years old (76.6%, 82/107) and having less than 5 years since 
disease diagnosis. Notably, obesity emerged as the only variable showing statistical significance 
when compared across lifestyle groups (Table 2). 

Table 2. Lifestyle Patterns Associated with General Population Characteristics. 

Characteristics 

Unfavorable 

n = 107 

n (%) 

Moderately 

Unfavorable 

n = 164 

n (%) 

Favorable 

n = 114 

n (%) 

p-value 

HbA1c‡ ⎯ %  9.6 ±2.1 8.9±2.5 8.5 ±2.4 <0.0001 

Glycemic 

Control*  

Controlled 2 (1.9) 37 (22.6) 31 (27.2) 
<0.0001 

Uncontrolled  105 (98.1) 127 (77.4) 83 (72.8) 

Sex Female 68 (63.6) 85 (51.8) 58 (50.9) 0.1002 

Age Groups 
≥41 años 82 (76.6) 117 (71.3) 76 (66.7) 

0.2607 
≤5 años 41 (38.3) 71 (43.3) 54 (47.4) 

Disease Duration 
6-10 años 39 (36.4) 52 (31.7) 29 (25.4) 

0.4990 
>10 años 27 (25.2) 41 (25.0) 31 (47.4) 

BMI 

Classification 

Normal weight 3 (2.8) 11 (6.7) 16 (14.0) 

0.0008 Overweight 30 (28.0) 66 (40.2) 47 (41.2) 

Obesity I-III 74 (69.2) 87 (53.0) 51 (44.7) 
‡Values presented as medians and standard deviation, unpaired Student's t-test. †Values presented as 
frequencies and column percentages, χ² test. Note: significant values (p<0.05) are highlighted in bold. BMI: Body 
Mass Index; HbA1c: glycated hemoglobin. 

The previous table presents a comprehensive breakdown of demographic and clinical 
characteristics across the three lifestyle categories. The data demonstrates notable patterns, 
particularly the high prevalence of obesity among those with unfavorable lifestyle patterns, which 
reached statistical significance. The table also illustrates the predominance of female participants and 
those aged ≥ 41 years in the unfavorable lifestyle category, though these differences did not reach 
statistical significance across groups. 

3.4. Glycemic Control Associated with Lifestyle Patterns 

Analysis revealed significantly higher HbA1c levels among participants with unfavorable 
lifestyle patterns (9.6%) when compared to those with moderately unfavorable and favorable lifestyle 
patterns (8.9% and 8.9%, respectively) (Table 3). Notably, poor glycemic control was observed in 
98.1% of cases with unfavorable lifestyle patterns (105/385). 
  

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 29 January 2025 doi:10.20944/preprints202501.2191.v1

https://doi.org/10.20944/preprints202501.2191.v1


 6 of 9 

 

Table 3. 

Lifestyle Pattern 
Mean HbA1c  

N (%) 

Good Control 

(HbA1c < 7%) 

n (%) 

Good Control 

(HbA1c < 7%) 

n (%) 

Uffavorable (n=107) 9.6 ± 2.3 105 (98.1) 2 (1.9) 

Moderately Unfavorable (n=164) 8.9 ± 2.1 155 (94.5) 9 (5.5) 

Favorable (n=114) 8.9 ± 2.0 55 (48.2) 59 (51.8) 

Values presented as means ± standard deviation or n (%) as appropriate. Statistical tests: Student's t-test for 
means, χ² test for proportions. HbA1c: glycated hemoglobin. 

4. Discussion 

This investigation of 385 participants revealed important patterns in lifestyle factors and 
glycemic control among T2DM patients. The predominant female representation (>50%) aligns with 
both national[25] and international epidemiological data [25,26], providing external validity to our 
findings. The demographic profile of participants—predominantly aged ≥ 41 years, with T2DM 
duration averaging 9.4 years—reflects a typical adult-onset diabetes population. 

A key finding was the high prevalence of obesity, with a mean BMI of 30.8 kg/m². This finding, 
consistent with national [5] and international trends [27], underscores the close relationship between 
obesity and T2DM[29]. The observed association between higher BMI and reduced weight 
management success [28] suggests a potential cycle that may complicate diabetes management. 

Glycemic control analysis revealed concerning patterns. The mean HbA1c of 9.0 ± 2.4% exceeded 
typical levels reported in type 1 diabetes (8.4%) [29], with male participants showing significantly 
poorer control. The association between glycemic dyscontrol and factors such as advanced age, 
longer disease duration, and higher BMI identifies specific risk groups requiring targeted 
intervention strategies. 

The IMEVID lifestyle assessment yielded particularly notable results. The mean score of 45.67 ± 
12.38 points, with no participant reaching the 'healthy lifestyle' threshold of 75 points [23], indicates 
a systemic challenge in lifestyle management. While women aged ≥ 41 years with recent diagnosis 
(<5 years) comprised the majority of those with unfavorable lifestyle patterns, obesity emerged as the 
sole statistically significant predictor of poor lifestyle habits, supporting previous findings in Mexican 
populations [27]. 

Domain-specific analysis revealed multiple factors contributing to poor glycemic control. 
Nutritional deficiencies [30], and insufficient physical activity [31] emerged as primary behavioral 
factors. The psychological domain highlighted concerning patterns of emotional reactivity and 
pessimistic thinking among poorly controlled patients. Treatment adherence analysis revealed that 
motivation and consistent effort significantly influence glycemic control, manifesting through dietary 
compliance and medication adherence. 

Study limitations warrant consideration. The requirement for recent HbA1c data necessarily 
reduced our sample size. Additionally, while the IMEVID questionnaire provides valuable insight 
into lifestyle patterns, it cannot capture all variables affecting metabolic control. Future research 
should consider incorporating additional metabolic markers and a broader range of lifestyle factors. 

Conclusions 

This investigation establishes a clear and significant relationship between lifestyle patterns and 
glycemic control in T2DM patients. The findings demonstrate that individuals with unfavorable 
lifestyle patterns exhibited markedly elevated HbA1c levels compared to their counterparts with 
more favorable lifestyle habits. This relationship persisted across multiple demographic and clinical 
variables, highlighting the crucial role of lifestyle management in diabetes care. 
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The study's results carry important implications for clinical practice, suggesting that 
comprehensive diabetes management should prioritize lifestyle modification strategies alongside 
traditional medical interventions. The identified associations between specific lifestyle domains and 
glycemic control provide valuable insights for developing targeted interventions and patient 
education programs. 

These findings underscore the importance of regular lifestyle assessment and modification as 
integral components of diabetes management protocols. Future research should focus on developing 
and evaluating targeted interventions that address the specific lifestyle factors identified as most 
significantly impacting glycemic control. 
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