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Abstract 

Objectives: To analyze the anthropometric and laboratory levels associated in adults with diabetes 

on insulin therapy, monitored by Brazilian Primary Health Care. Methods: Cross-sectional study 

conducted from August 2024 to January 2025 in 17 Basic Health Units. The final sample included 60 

adults (≥18 years) with confirmed type 1 or type 2 diabetes, responsible for insulin preparation and 

self-administration for at least 6 months. Sociodemographic, clinical, anthropometric, and laboratory 

data (HbA1c, fasting blood glucose, and blood pressure) were collected by trained undergraduate 

researchers. Normality was tested using the Shapiro-Wilk test, and variables were described using 

means, SD, 95% CI, and absolute/relative frequencies. One-sample t-tests compared observed means 

to international clinical targets (p < 0.05). Results: Most of participants had type 2 diabetes (71.7%), 

diagnosed >10 years ago (54.9%), and 50% did not perform daily self-monitoring of blood glucose. 

Insulin therapy was long-established with 90% with >1 year of continuous use. Clinical means were 

significantly higher than recommended targets for HbA1c (mean = 9.08%; 86.7% altered; p < 0.001) 

and fasting blood glucose (mean = 198.7 mg/dL; 81.7% altered; p < 0.001). Overweight/excess 

adiposity were frequent (BMI mean = 26.5 ± 4.85; 58.3% altered), and 63.3% had increased waist 

circumference. Calf and neck circumferences suggested emerging body-composition risk in part of 

the sample. Conclusions: Adults on established insulin therapy showed persistent glycemic 

imbalance and a high frequency of clinically anthropometric risk markers. The findings reinforce the 

need for individualized metabolic monitoring structured PHC interventions to support safe insulin 

self-administration. 

Keywords: diabetes mellitus; insulin therapy; primary health care; glycemic control; anthropometric 

markers; social vulnerability; self-administration 

 

1. Introduction 

Diabetes Mellitus (DM) is a chronic, non-communicable disease characterized by persistent 

hyperglycemia resulting from impaired insulin production and/or action. When left untreated or 

uncontrolled, DM contributes to the development of cardiovascular, renal, and metabolic 

complications, ranking among the ten leading causes of mortality in adults worldwide [1,2]. 

Across the globe, an estimated 589 million adults between the ages of 20 and 79 have diabetes 

(11.1% of all adults in this age group), a figure that could reach 852.5 million by 2050 [3]. Brazil follows 

this trend, with over 16 million adults living with the disease, making it the sixth-largest country in 

the world with the highest number of people living with diabetes [4]. It is estimated that 12% of the 

Brazilian population has a confirmed diagnosis of the disease, with a growing trend driven by 

population aging and lifestyle changes [5]. 
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Glycemic control in DM involves both behavioral changes that require an adequate diet and 

regular exercise, as well as the use of oral or injectable medications [6]. Insulin therapy stands out as 

a fundamental step in treatment, especially in individuals with type 1 DM (T1DM) and those with 

type 2 DM (T2DM) who do not achieve control goals with other strategies [7]. 

Despite therapeutic advances, insulin use still faces significant challenges. Strict care is required 

in the preparation, storage, and administration of the medication, in addition to technical expertise 

for correct dose adjustment [8]. Factors such as individual differences in insulin sensitivity, 

abdominal obesity, and the risk of hypoglycemia require constant monitoring and qualified guidance 

[9]. 

Another common obstacle is so-called therapeutic inertia, characterized by delayed initiation of 

insulin therapy, often associated with patient resistance, lack of access, or lack of preparedness on the 

part of health services [8,10]. Furthermore, users' lack of technical knowledge and the lack of training 

of health professionals, combined with limited access, contribute to glycemic imbalance and 

worsening diabetes complications. This situation highlights the need for continued improvement in 

Primary Health Care (PHC) and the expansion of health education initiatives focused on self-care 

and safe insulin use. The PHC, as the preferred gateway to the Brazilian healthcare system, the 

Unified Health System, occupies a strategic position in the monitoring of people with diabetes, 

especially those using insulin therapy. Through consultations, home visits, and educational 

initiatives, PHC professionals must assess treatment conditions, guide the preparation and proper 

use of insulin, and promote self-care tailored to individual needs [12,13]. 

Strengthening PHC initiatives focused on clinical monitoring and self-management support is 

essential to reduce DM-related complications, including cardiovascular disease, kidney failure, and 

amputations, as well as to prevent avoidable hospitalizations [12]. However, reaching this potential 

requires structural investments in infrastructure, professional training, and public policies tailored to 

mitigate persistent barriers in access and social vulnerabilities, particularly in high-burden, lower-

resource regions such as Northeast Brazil [13]. Within this context, and considering the complexity 

of insulin preparation, storage, dose adjustment, and self-administration, understanding both the 

clinical condition and the sociodemographic determinants that shape metabolic outcomes in adults 

on long-term insulin therapy becomes crucial for informing individualized PHC-based interventions 

with greater prognostic relevance. Thus, this study aims to analyze the anthropometric and 

laboratory levels associated in adults with diabetes on insulin therapy, monitored by Brazilian 

Primary Health Care. 

2. Materials and Methods 

This is a cross-sectional study conducted with individuals with diabetes undergoing insulin 

therapy, monitored by the Brazilian Primary Health Care system. The research was carried out 

between August 2024 and January 2025 in 17 Basic Health Units (BHUs) located in the city of Floriano, 

in the state of Piauí, northeastern Brazil. 

The sample size was calculated based on a total of 2,674 individuals with diabetes registered and 

followed by Primary Health Care. Among them, only 13.6% were using insulin. The sample size was 

calculated using the formula for finite populations: n=(Z²×p×(1–p)×N)/[(e²×(N–1))+(Z²×p×(1–p))], 

where N=2,674, p=0.5, e=0.05, and Z= 1.96 (95% confidence). The minimum required sample size was 

46 individuals. However, to account for potential losses, a 20% increase was applied, resulting in a 

final sample of 60 participants. 

The eligibility criteria for this study were: a confirmed diagnosis of type 1 or type 2 diabetes 

recorded in medical and/or electronic health records; current use of insulin, with or without the 

association of oral antidiabetic drugs, for at least six months—considering dosage stabilization; being 

responsible for the pre-preparation, preparation, and administration of insulin doses; and being ≥18 

years of age. Conversely, individuals using insulin pumps, pregnant women, and those who used 

insulin only as a supplemental dose at non-predefined times were excluded from the study. 
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For data collection, authorization was requested from the Municipal Health Department. After 

approval, visits were made to each of the 17 Basic Health Units located in the urban area of the city. 

The researchers explained the objectives of the study to nurses and community health agents, who 

then assisted in recruiting participants by delivering invitations. Data collection took place in the 

mornings at the health units, on scheduled dates and times. Participants were instructed to arrive 

fasting and wear light clothing for blood collection and anthropometric assessments. 

Data were collected using a structured instrument developed by the authors, which was 

previously piloted before the start of data collection. A team composed of three nursing students was 

trained to collect sociodemographic data (age, sex, educational level, marital status, skin color, 

income, and religion) and diabetes-related variables (type of diabetes, time since diabetes diagnosis, 

daily capillary blood glucose monitoring, episodes of hypoglycemia, hyperglycemia, hospitalization 

in the 30 days prior to data collection, alcohol and tobacco use, physical activity, type of insulin used, 

and duration of insulin use). 

The team also collected anthropometric data (body weight, arm circumference considered low 

if < 22 cm) [14], waist circumference (high if ≥ 88 cm for women and ≥ 102 cm for men) [15], calf 

circumference (indicative of muscle depletion if < 31 cm) [16], thigh circumference (low if < 45 cm, 

with variations according to sex and age), neck circumference (increased if ≥ 37 cm for men and ≥ 34 

cm for women), body adiposity index – BAI (obesity defined as BAI ≥ 35% for women and ≥ 25% for 

men), and body mass index – BMI (normal range: 18.5–24.9 kg/m²; overweight: 25.0–29.9 kg/m²; 

obesity: ≥ 30.0 kg/m²) [17], and systolic and diastolic blood pressure (normal < 120/80 mmHg; 

hypertension if ≥ 140/90 mmHg, according to the VI Brazilian Guidelines on Hypertension). 

Anthropometric measurements followed WHO standards. Weight was measured using a calibrated 

digital scale (Seca® ), and circumferences were assessed using a non-elastic anthropometric 

measuring tape. 

Regarding laboratory variables (glycated hemoglobin – HbA1c, considered adequate if < 7.0% 

according to the American Diabetes Association; and fasting blood glucose, normal if < 100 mg/dL), 

blood samples were collected by trained phlebotomists and analyzed at the municipal laboratory 

using high-performance liquid chromatography (HPLC) with a Bio-Rad®  Variant II analyzer. 

Statistical analysis was performed using JAMOVI software. All data were double-checked by 

two independent researchers. Outliers and inconsistencies were verified against the original records. 

The normality of continuous variables was assessed using the Shapiro-Wilk test. 

Categorical variables were described using absolute and relative frequencies (%), including sex, 

marital status, skin color, religion, education level, type of diabetes, time since diagnosis, daily 

capillary blood glucose monitoring, occurrence of hypoglycemia and hyperglycemia in the last 30 

days, hospitalization due to diabetes-related complications in the last 30 days, alcohol and tobacco 

use, physical activity, type of insulin used, and duration of insulin therapy. Continuous variables 

were presented as means, standard deviations (SD), and 95% confidence intervals (95% CI), including 

monthly income, age, body weight, arm, waist, calf, thigh, and neck circumferences, body adiposity 

index (BAI), body mass index (BMI), glycated hemoglobin (HbA1c), fasting blood glucose, and 

systolic and diastolic blood pressure. 

For continuous clinical and anthropometric variables, one-sample t-tests were performed to 

compare the observed means with established clinical reference values. A significance level of 5% (p 

< 0.05) was adopted. Categorization of variables (normal vs. altered) was based on internationally 

recognized clinical cut-off points. 

The study was approved by the Human Research Ethics Committee of the Federal University of 

Piauí under protocol number 6,746,565/2024. 

3. Results 

The participants (n= 60) had a mean age of 58.5 years (SD= 18.3), indicating a predominantly 

middle-aged to older adult population. The average monthly income was 2.76 minimum wages 
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(USD= 737.00; SD= 2.2), suggesting socioeconomic vulnerability in part of the sample. The sample 

was composed mostly of female participants (56.7%) and individuals who were married (58.3%). 

A significant proportion self-identified as Black (71.7%), and the vast majority declared 

Christianity as their religion (83.3%). In terms of educational level, 36.7% had between 1 and 9 years 

of schooling, while 21.7% were illiterate, reinforcing educational inequalities. Most individuals had 

type 2 diabetes (71.7%), with 54.9% having been diagnosed for more than 10 years, reflecting a 

population with a long-term condition. Only half of the participants performed daily blood glucose 

monitoring (50%). In the 30 days prior to data collection, 45% experienced hypoglycemia, 50% 

reported hyperglycemia episodes, and 8.3% were hospitalized due to diabetes-related complications. 

Regarding lifestyle, 15% reported alcohol use, and 3.3% used tobacco products. 

Only 31.7% engaged in regular physical activity, indicating a low prevalence of healthy behavior 

among participants. Concerning insulin therapy, 56.7% used NPH insulin alone, followed by 31.7% 

using other insulin types, while only 1.7% used regular insulin alone. Half of the participants had 

been using insulin for 1 to 5 years (50%), and 40% for 6 to 10 years, indicating an established pattern 

of insulin dependence (Table 1). 

Table 1. Sociodemographic and clinical characteristics of the individuals with diabetes undergoing insulin 

therapy monitored by the Primary Health Care. Floriano, Piauí, Brazil, 2025. (n = 60). 

Variables n (%) 

Sex  

Female 34 (56.7) 

Male 26 (43.3) 

Marital status  

Married 35 (58.3) 

Single 25 (41.7) 

Skin color  

White 12 (20) 

Black 43 (71.7) 

Mixed 5 (8.3) 

Religion  

Christian 50 (83.3) 

Others 10 (16.7) 

Education  

Illiterate 13 (21.7) 

1-9 years 22 (36.7) 

10-12 years 14 (23.3) 

Over 13 years 11 (18.3) 

Type of diabetes  

Type 1 diabetes 17 (28.3) 

Type 2 diabetes 43 (71.7) 

Time since diagnosis  

< 1 year 1 (1.7) 

1-5 years 7 (11.7) 

6-10 years 19 (31.7) 

> 10 years 32 (54.9) 

Daily blood glucose monitoring  
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Yes 30 (50) 

No 30 (50) 

Hypoglycemia in the last 30 days  

Yes 27 (45) 

No 33 (55) 

Hyperglycemia in the last 30 days  

Yes 30 (50) 

No 30 (50) 

Hospitalization due to diabetes in the last 30 days  

Yes 5 (8.3) 

No 55 (91.7) 

Uses alcohol  

Yes 9 (15) 

No 51 (85) 

Uses tobacco  

Yes 2 (3.3) 

No 58 (96.7) 

Does physical exercise  

Yes 19 (31.7) 

No 41 (68.3) 

Type of insulin used  

NPH 34 (56.7) 

Regular 1 (1.7) 

NPH + Regular 6 (10) 

Other insulins 19 (31.7) 

Time using insulin  

< 1 year 6 (10) 

1-5 years 30 (50) 

6-10 years 24 (40) 

Participants had a mean body weight of 66.5 kg (95% CI: 63.2–69.9), with an average body mass 

index (BMI) of 26.5 kg/m² (95% CI: 25.2–27.8), indicating a general trend toward overweight in the 

sample. The waist circumference averaged 91.5 cm (95% CI: 87.8–95.3), a value considered elevated 

for women and approaching the cutoff point for men, suggesting increased cardiometabolic risk. 

Regarding limb measurements, the arm circumference averaged 29.6 cm (95% CI: 28.2–30.9), while 

the calf circumference was 33.0 cm (95% CI: 31.8–34.2), above the threshold for muscle mass 

depletion. The thigh circumference was 45.4 cm (95% CI: 43.2–47.6), and neck circumference reached 

37.6 cm (95% CI: 36.3–38.8), bordering the threshold associated with cardiovascular risk in men. The 

body adiposity index (BAI) averaged 28.3% (95% CI: 26.0–30.5), indicating excess adiposity, 

particularly for male participants. Mean glycated hemoglobin (HbA1c) was 9.08% (95% CI: 8.55–9.62), 

well above the recommended target of <7.0%, reflecting poor glycemic control. Similarly, fasting 

blood glucose averaged 199.0 mg/dL (95% CI: 178.0–220.0), also indicating significant hyperglycemia. 

Regarding hemodynamic parameters, systolic blood pressure averaged 125.0 mmHg (95% CI: 121.0–

129.0), and diastolic pressure was 77.5 mmHg (95% CI: 74.9–80.0), with values close to the thresholds 

for hypertension, particularly for systolic pressure (Table 2). 
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Table 2. Descriptive statistics of anthropometric and laboratory variables among individuals with diabetes 

undergoing insulin therapy. Floriano, Piauí, Brazil, 2025. (n = 60). 

Variables Mean CI 95% SD 

Weight 66.5 63.2-69.9 13.0 

Arm Circumference 29.6 28.2-30.9 5.29 

Waist Circumference 91.5 87.8-95.3 14.4 

Calf Circumference 33.0 31.8-34.2 4.61 

Thigh Circumference 45.4 43.2-47.6 8.58 

Neck Circumference 37.6 36.3-38.8 4.81 

BAI 28.3 26.0-30.5 8.67 

BMI 26.5 25.2-27.8 4.85 

HbA1c 9.08 8.55-9.62 2.08 

Fasting blood glucose 199.0 178.0-220.0 80.7 

Systolic Blood Pressure 125.0 121.0-129.0 14.0 

Diastolic Blood Pressure 77.5 74.9-80.0 9.91 

Most of participants presented altered clinical and anthropometric parameters. The mean 

HbA1c was 9.08% (SD = 2.08), significantly higher than the clinical target of 7.0% (p < 0.001), with 

86.7% of participants classified as having inadequate glycemic control. Similarly, the mean fasting 

blood glucose was 198.7 mg/dL (SD = 80.7), with 81.7% classified as altered (p < 0.001). In terms of 

body composition, 85% of participants had abnormal BMI (overweight or obesity), and 63.3% showed 

increased waist circumference. Calf circumference was reduced in 20% of the sample, suggesting 

potential muscle mass depletion. Neck circumference was above the clinical threshold in over half of 

the participants, and 86.7% showed altered BAI. Most of the clinical parameters assessed were 

significantly different from recommended cut-off points (Table 3). 

Table 3. Classification of normal and altered values among individuals with diabetes undergoing insulin 

therapy, according to anthropometric and laboratory variables and clinical cut-off points. Floriano, Piauí, Brazil, 

2025 (n = 60). 

Variables n % Mean SD CI95% p value* 

HbA1c (%) 
  

9.08 2.08 8.55-9.61 <0.001 

Normal 8 13.33% 
    

Altered 52 86.67% 
    

Fasting Glucose (mg/dL) 
  

198.68 80.73 178.25-219.11 <0.001 

Normal 11 18.33% 
    

Altered 49 81.67% 
    

Systolic BP (mmHg) 
  

125.0 13.96 121.47-128.53 <0.001 

Normal 49 81.67% 
    

Altered 11 18.33% 
    

Diastolic BP (mmHg) 
  

77.47 9.91 74.96-79.98 <0.001 

Normal 47 78.33% 
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Altered 13 21.67% 
    

BAI 
  

28.25 8.67 26.06-30.44 0.0051 

Normal 19 31.67% 
    

Altered 41 68.33% 
    

BMI 
  

26.5 4.85 25.27-27.73 0.0197 

Normal 25 41.67% 
    

Altered 35 58.33% 
    

Waist Circumference (cm) 
  

91.52 14.43 87.87-95.17 0.0633 

Normal 26 43.33% 
    

Altered 34 56.67% 
    

Calf Circumference (cm) 
  

33.02 4.61 31.85-34.19 0.0012 

Normal 48 80.0% 
    

Altered 12 20.0% 
    

Neck Circumference (cm) 
  

37.57 4.81 36.35-38.79 0.3625 

Normal 29 48.33% 
    

Altered 31 51.67% 
    

Thigh Circumference (cm) 
  

45.38 8.58 43.21-47.55 0.7316 

Normal 33 55.0% 
    

Altered 27 45.0% 
    

Arm Circumference (cm) 
  

29.57 5.29 28.23-30.91 <0.001 

Normal 58 96.67% 
    

Altered 2 3.33% 
    

*One-sample t-test. 

4. Discussion 

Evidence shows that sex, age, skin color, time since diagnosis, and smoking are some of the 

demographic and lifestyle factors that contribute to the development of complications in people with 

diabetes. Furthermore, parameters related to obesity, hyperglycemia, hypertension, and 

dyslipidemia are also clinical predictors that should be considered for better prognostic accuracy 

when approaching people with the disease [18]. 

This study observed that the profile of patients using insulin therapy was mostly women with 

T2DM, with a mean age of 58 years, black skin color, married, with less than 13 years of education, 

with more than 10 years of diagnosis of the disease, and having been using NPH insulin for more 

than a year. It was also observed that the mean weight of the participants was 66.5 kg, with a waist 

circumference of 91.5 cm, BMI of 26.5 kg/m2, and BAI of 28.3%. Regarding blood glucose levels, the 

mean HbA1c was 9.08% and fasting glucose of 199 mg/dL. These elevated glycemic markers, 

alongside the high prevalence of overweight and obesity (83.9%) within similar patient cohorts, 
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underscore the critical need for intensified therapeutic interventions beyond current insulin regimens 

[19]. 

Our study findings are like others conducted in Indonesia and Switzerland, where the average 

age of people with diabetes was between 59 and 64 years [20,21]. This may be related to the fact that 

T2DM is more prevalent in people over 40, particularly due to sedentary lifestyles, excess weight, 

and a family history of DM [22]. Among those using insulin, aging may be a limiting factor for the 

development of skills and the autonomy of self-administration. The literature shows that people over 

60 years of age were more likely to have poor glycemic control compared to younger individuals. 

This may be because older individuals have impaired cognitive abilities, and as they age, their 

executive functioning begins to decline, which is necessary for achieving glycemic control [23]. 

Furthermore, diminished visual acuity and fine motor skills in elderly patients can significantly 

impede proper insulin administration techniques, contributing to suboptimal glycemic management. 

Moreover, the complexity of insulin regimens, often involving multiple daily injections and dose 

adjustments, can further exacerbate these challenges in older adults [24]. 

Black skin color, low education level, and low income were common factors among the patients 

studied. According to Ref. [25], Black people with diabetes are more likely to be undertreated and to 

be treated by lower-quality physicians and health services or those with fewer resources available for 

quality care. Furthermore, people from lower socioeconomic backgrounds may have reduced DM 

control rates, as well as limited access to preventive care, and, therefore, have high rates of 

complications and morbidity, as well as greater need for medical care and lower rates of hospital and 

specialized care [26]. These results can lead to weaknesses in disease control. Related to this, low 

education level is related to difficulty understanding care for disease control and prevention of 

complications [27,28]. In those who use insulin, it is worth noting that low levels of education can be 

a weakness for the correct administration of this drug [27]. Moreover, individuals with lower 

educational attainment often demonstrate reduced eHealth literacy, impacting their ability to 

effectively utilize digital tools for diabetes management and potentially contributing to suboptimal 

glycemic control [21]. 

The most common time since diagnosis among patients using insulin therapy was more than 10 

years, which corroborates the findings of a study conducted in another city in northeastern Brazil 

[22], in which the most prevalent time since DM diagnosis was 10 to 19 years. A Brazilian study of 

elderly individuals highlights that the time since diabetes diagnosis significantly influences quality 

of life. In this context, the time since the disease has been developing is considered an important 

variable, since the longer the time since diagnosis, the lower the adherence to treatment tends to be, 

which consequently increases the risk of complications related to inadequate metabolic control [29]. 

This extended duration of diabetes often correlates with a decreased health-related quality of life, 

particularly in older patients with Type 2 Diabetes, further complicating adherence and overall 

management [24]. Additionally, the cumulative effect of chronic hyperglycemia over prolonged 

periods significantly increases the risk of microvascular and macrovascular complications, thereby 

intensifying the need for rigorous and sustained glycemic management [30]. 

The participants in this study were mostly sedentary, with only 31.7% engaging in physical 

exercise. These findings corroborate those of Ref. [28], who observed a low prevalence of regular 

physical exercise among people with diabetes. A systematic review with meta-analysis indicates that 

physical exercise is crucial for promoting a decrease in HbA1c levels in people with T2DM, thus 

reducing complications associated with the disease [31]. This is because regular physical activity 

improves insulin sensitivity and glucose utilization, both of which are critical for maintaining 

euglycemia and mitigating the progression of diabetic complications [32]. Conversely, a high 

frequency of individuals with type 2 diabetes not engaging in physical activity is consistently 

observed, underscoring a significant barrier to effective non-pharmacological glycemic control [33]. 

Recent insulin use was also reported by the participants. In this regard, a study conducted in 

Spain, which aimed to identify barriers to initiating insulin therapy, showed that fear of 

hypoglycemia, the need for blood glucose monitoring, the injection method of insulin administration, 
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social rejection associated with the stigma of injections, weight gain, and the feeling of initial 

treatment failure are factors that contribute to therapeutic inertia at the beginning of treatment [34]. 

In turn, an integrative review on the topic showed that one of the limiting factors for good diabetes 

management is the lack of knowledge about insulin handling and administration techniques [35]. 

This highlights the need for and importance of establishing assertive clinical protocols and 

introducing practices to identify and manage these sociodemographic determinants in the care of 

people with diabetes using insulin. 

Also in the present study, the BAI, BMI and WC were investigated, which are predictors that 

contribute to diabetes [36]. Participants had a BMI indicating a general tendency toward overweight, 

a WC value considered high for women and close to the cutoff point for men, suggesting increased 

cardiometabolic risk, and a BAI indicating excess adiposity, particularly for male participants. 

Regarding BAI, it is known that fat distribution is generally associated with an increased risk of 

cardiovascular disease, dyslipidemia, and insulin resistance [37]. These anthropometric indicators 

collectively signify a heightened risk for metabolic syndrome and its associated complications in the 

study population [38]. The prevalence of overweight and obesity, often indicated by elevated BMI 

and WC measurements, is a significant determinant of glycemic control challenges, necessitating 

targeted interventions [19]. 

Still on this subject, a study carried out with more than 70 thousand elderly Chinese people with 

T2DM showed that anthropometric indicators were strongly associated with diabetes, with WC being 

more predictive among men, and BMI better adjusted for women [39]. Another study, this time 

carried out in Colombia, showed that in addition to WC, BMI and BAI are also good anthropometric 

predictors for identifying T2DM among men, and WC and conicity index are more assertive for 

women [40]. Meta-analysis showed a linear association between anthropometric markers and 

metabolic changes that lead to diabetes and its complications [41]. That is, changes in these markers 

are good indicators for identifying glycemic dysregulation and are essential for assessment in 

Primary Health Care, especially among those using insulin, who generally have more complex care 

needs. Furthermore, these indicators also signal a higher risk of multimorbidity, and negative 

outcomes that prevent patients from performing their activities of daily living, such as lower 

extremity arterial disease [42]. 

Glycemic parameters such as HbA1c and fasting glucose were also elevated in most study 

participants, reflecting inadequate glycemic control. These findings corroborate another study, in 

which most patients had HbA1c levels greater than 7% [43]. In addition, evidence indicates that poor 

management of insulin application by patients can generate higher levels of this biomarker, as well 

as being more associated with lipohypertrophy [44]. This is no different in people with fasting glucose 

dysregulation. The prevalence of comorbidities, such as hypertension and dyslipidemia, further 

exacerbates the complexity of diabetes management, increasing the risk of diabetes-related 

complications [45]. This aligns with broader observations in Type 2 Diabetes populations, where a 

substantial proportion of individuals exhibit suboptimal glycemic control, often complicated by 

coexisting conditions like hypertension and hypercholesterolemia [45,46]. 

A meta-analysis on the topic showed that the estimated overall prevalence of glycemic control 

among patients with T2DM using insulin was only 26% [47], demonstrating low effectiveness of 

glycemic management through this practice, potentially increasing the risk of preventable 

complications. This highlights the need for supportive strategies among researchers, specialists, 

clinicians, patients, and caregivers, including closer monitoring, improved functional health literacy, 

and even the use of technologies such as continuous sensors to prevent adverse outcomes. The 

literature also shows that diabetes self-management, attitude toward insulin treatment, insulin 

injection technique, and self-monitoring of blood glucose are significantly associated with good 

glycemic control [48]. Furthermore, the results of this study also challenge policymakers to consider 

more assertive decisions for the target audience. 

This study's limitations include a small, non-probabilistic sample, which compromises 

generalizability, and its cross-sectional design, which impedes causality. However, the findings of 
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this research represent important determinants and potential predictors of mandatory investigation 

and clinical management when caring for people with diabetes on insulin therapy. 

5. Conclusions 

The main sociodemographic characteristics of people with diabetes receiving insulin therapy in 

Primary Health Care were linked to long-term disease occurrence, low education level, and 

vulnerable socioeconomic conditions. Anthropometric and clinical analysis revealed a predominance 

of overweight, excess adiposity, especially in BAI and BMI, and significant glycemic alterations in 

HbA1c and fasting glucose, reflecting inadequate glycemic control. These findings reinforce the 

importance of individualized monitoring strategies, health education, and encouragement of 

diabetes self-management, including correct insulin administration techniques and glycemic 

monitoring, especially in contexts of social vulnerability and long-term disease. 
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