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Increased body fat, physical inactivity, and hypertension are 
associated with poor quality of life in patients with type 2 
diabetes
Mayor grasa corporal, inactividad física e hipertensión arterial se asocian a una pobre 
calidad de vida en pacientes con diabetes tipo 2
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Abstract

Background: Diabetes is a significant health problem that affects quality of life in the medium and long term. Objective: To 
identify the association between quality of life with comorbidity, metabolic control, and lifestyle in patients with type 2 diabetes. 
Method: A cross-sectional study was performed in 392 patients. Glycosylated hemoglobin, fasting glucose, lipid profile, blood 
pressure, weight, waist circumference and body composition were measured. Diabetic neuropathy, renal disease, visual health, 
diet and physical exercise were measured. Health-related quality of life (HRQoL) was measured with the 36-item Short Form 
survey (SF-36). Results: The mean age was 54.6 years, 68 % were women, median years of diabetes diagnosis was 7 years.
Eighty percent had a good HRQoL (SF-36 ≥ 50). The dimension with the highest score was physical function (81.0), and vital- ity 
the lowest (46.5). Body fat was associated with more impairments in the SF-36 dimensions (p < 0.05). Factors associated with 
worse HRQOL are physical inactivity (odds ratio [OR]: 2.7; 95% confidence interval [95%CI]: 1.10-6.62; p = 0.009), arterial 
hy- pertension (OR: 1.78; 95%CI: 1.05-3.02; p = 0.032) and being female (OR: 2.7; 95%CI: 1.45-5.27; p = 0.002). Conclusions: Poor 
quality of life is associated with higher fat percentage, physical inactivity and hypertension in patients with type 2 diabetes.
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Resumen

Antecedentes: La diabetes es un importante problema de salud que afecta la calidad de vida a mediano y largo plazo. 
Objetivo: Identificar la asociación entre la calidad de vida y la comorbilidad, el control metabólico y el estilo de vida de paci-
entes con diabetes tipo 2. Método: Se realizó un estudio transversal en 392 pacientes. Se midieron la hemoglobina glucosi-
lada, la glucosa de ayuno, el perfil de lípidos, la presión arterial, el peso, la circunferencia de la cintura y la composición 
corporal. Se evaluaron la neuropatía diabética, la enfermedad renal, la salud visual, la dieta y el ejercicio físico. La calidad de 
vida relacio- nada con la salud (CVRS) se midió con la encuesta en su versión corta de 36 ítems (SF-36). Resultados: La 
edad promedio fue de 54.6 años, el 68% fueron mujeres y la mediana de años de diagnóstico de diabetes fue de 7 años. Un 
80% tienen una buena CVRS (SF-36 ≥ 50). La dimensión con mayor puntaje fue función física (81.0), y la más baja fue vi-
talidad (46.5). La grasa corporal se asoció a más afectaciones en las dimensiones del SF-36 (p < 0.05). Los factores asocia-
dos a una peor CVRS son la inactividad física (odds ratio [OR]: 2.7; intervalo de confianza del 95% [IC95%]: 1.10-6.62; 
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Introduction

Type 2 diabetes (T2D) is a chronic disease of sig-
nificant concern for public health due to the relevance 
of its associated complications1. There are approxi-
mately 463 million people worldwide with T2D2, and 
in Mexico, the prevalence stands at 10.3% among the 
adult population3.

Patients with T2D face a 26% higher risk of mortality 
compared to those without it and up to a 3-fold risk of 
developing cardiovascular diseases4. The main micro-
vascular complications associated with T2D are ne-
phropathy, neuropathy, and retinopathy, which can 
reduce life expectancy by a mean 10.5  years com-
pared to individuals without the disease5.

Health-related quality of life (HRQoL) refers to an indi-
vidual’s perception of his/her physical, emotional, and 
social well-being and the impact this has on his/her own 
health6. In patients with diabetes, the association between 
glycemic control and HRQoL remains controversial. While 
a positive association has been identified between glyce-
mic control and a better HRQoL7-9, there have also been 
reports of no association at all, or even lower HRQoL 
scores with intensive glycemic control10,11. Additionally, 
comorbidity with > 2 diseases, a 10-year history of dia-
betes, and glycosylated hemoglobin A1c (HbA1c) levels 
> 8% are predictors of poor HRQoL12. Also, advanced 
comorbidities, the number of years elapsed since diag-
nosis, and depression have been found to affect HRQoL 
as well13. However, the impact lifestyle factors such as diet 
and exercise, anthropometric, and body composition in-
dicators have on HRQoL has been less extensively stud-
ied too. Also, association among HRQoL, glycemic 
control, comorbidities, and sociodemographic variables 
among patients with T2D at the primary care level re-
mains inconclusive to this date. Therefore, this study 
aimed to identify the association among HRQoL, comor-
bidities, metabolic control, lifestyle, and sociodemograph-
ic variables in patients with T2D.

Method

This was a cross-sectional analytical study conducted 
among patients with T2D who received primary care at 

Instituto Mexicano del Seguro Social (IMSS) in Mexico 
City, Mexico. Patients were invited to participate during 
their routine follow-up visits and gave their prior written 
informed consent to participate in such study, which 
was approved by the IMSS National Research Ethics 
Committee with registration no. R-2012-785-059.

Participant selection criteria

The study included patients aged ≤ 70 years with 
a previously diagnosed T2D by their treating physi-
cian, with or without pharmacological treatment for the 
management of diabetes. Patients with advanced or 
severe diabetes-related complications, such as ampu-
tation following peripheral neuropathy, blindness, kid-
ney disease requiring dialysis or hemodialysis, as well 
as pregnant women were excluded from the study.

Sociodemographic, clinical, and 
comorbidity data

The patients’ sociodemographic data and health re-
cords were collected by a research physician who con-
ducted a complete physical examination. Systemic 
arterial hypertension (SAH) was diagnosed if the patient 
had been previously diagnosed by his/her treating phy-
sician or prescribed antihypertensive drugs. Blood pres-
sure was measured twice in the left arm using a mercury 
sphygmomanometer. Peripheral neuropathy was as-
sessed using the DN4 questionnaire (4-item neuropath-
ic pain questionnaire), in addition to the use of a 128 Hz 
tuning fork14. Visual impairment was defined as difficul-
ties performing activities of daily living with reduced 
visual acuity (< 20/40), or visual field loss, determined 
by fundus examination15. Renal disease was diagnosed 
using the CKD-EPI (Chronic Kidney Disease Epidemiol-
ogy Collaboration) equation to estimate the glomerular 
filtration rate, with values < 60  mL/min/1.73 m2 being 
indicative of kidney failure16.

Lifestyle

Physical exercise was defined as engaging in, at 
least, 150  min/week of moderate-intensity aerobic 

p = 0.009), la hipertensión arte-  rial (OR: 1.78; IC95%: 1.05-3.02; p = 0.032) y ser mujer (OR: 2.7; IC95%: 1.45-5.27; 
p = 0.002). Conclusiones: Una pobre calidad de vida se asocia con mayor porcentaje de grasa, inactividad física e hiperten-
sión en pacientes con diabetes tipo 2.

Palabras clave: Diabetes tipo 2. Calidad de vida. Inactividad física. Grasa corporal. Salud en la mujer.
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physical activity on an, at least, 3 days/week basis17. 
Nutritional therapy was considered if the patient re-
ceived personalized nutritional counseling from a reg-
istered dietitian on, at least, 2 occasions in the year 
prior to the study.

Biochemical, anthropometric, and body 
composition data

HbA1c levels were measured in venous blood after 
12-hour fast using high-performance liquid chroma-
tography. Glucose, creatinine, triglycerides, total cho-
lesterol, and high-  and low-density lipoprotein 
cholesterol levels were measured using automated 
photometry (Roche Cobas 800 c701). Anthropometric 
parameters were recorded by 2 certified nutritionists 
following the method proposed by Habicht18, and the 
specifications made by Lohman et al.19.

Waist circumference was measured at the midpoint 
between the last rib and the iliac crest superior border 
on the right side. A  total of 3 measurements were 
taken, and the mean of the second and third measure-
ments was used for analysis.

Body mass index (BMI) was calculated based on 
weight and height measurements. Body fat percent-
age was determined using the bioelectrical imped-
ance method for lower limbs with a TANITA™ TBF-215 
body composition analyzer.

Health-related quality of life

HRQoL was assessed using the Short Form-36 
(SF-36) questionnaire, validated in the Mexican pop-
ulation20. This questionnaire includes 36 items and 
8 different dimensions: physical functioning, physi-
cal role, bodily pain, general health, vitality, social 
functioning, emotional role, and mental health. 
Scores for the overall instrument and from each di-
mension (0-100) were obtained. For the purposes of 
this study, the HRQoL was categorized into 2 groups: 
low and high (scores ≤ 50 and ≥ 51, respectively), 
and quartiles (scores ≤ 50, 51-74.9, and ≥ 75, 
respectively).

Statistical analysis

Frequency and proportion measures, as well as 
measures of central tendency and dispersion, were 
calculated. The quantitative variables with parametric 
distribution were expressed as mean and standard 

deviation, while the non-parametric ones were ex-
pressed as medians and interquartile ranges.

The Student’s t-test was used to compare HRQoL 
divided into 2 categories (sociodemographic, clinical, 
and comorbidity variables) while the 1-way ANOVA 
test was used to compare HRQoL while divided into 
3 categories. The Kruskal-Wallis test was used for 
glucose and triglyceride data. Pearson’s correlation 
test was performed to evaluate the correlation be-
tween the SF-36 score and the indicators of metabolic 
control.

A multiple logistic regression model was used to 
estimate the risk of having a HRQoL ≤ 50, associated 
with other sociodemographic and clinical variables. 
The odds ratio (OR) with a 95% confidence interval 
(95%CI) was estimated as a measure of association 
for all variables included in the model. P values < 0.05 
were considered statistically significant.

Results

Table 1 shows the patients’ sociodemographic and 
comorbidity data. A total of 392 patients were includ-
ed, 68% of whom were women, with a mean age of 
54.6  years and a median time elapsed since the di-
agnosis of diabetes of 7 years.

A total of 80% of the study population had HRQoL 
scores > 50. Women were more likely to have scores 
< 50 (p = 0.001), as well as patients with SAH 
(p = 0.051) and those with renal disease (p = 0.044). 
Additionally, patients who engaged in physical exer-
cise had scores > 50 (p = 0.022) (Table 2).

It was identified that patients with lower body fat and 
triglyceride levels were in the third quartile (Q3) of the 
SF-36 instrument (p = 0.005) (Table 3).

Figure 1 illustrates the overall mean and dimensions 
of the SF-36. Patients had a good HRQoL (mean 
score of 65.4). The dimensions of HRQoL most widely 
impacted were vitality and the general state of health.

Table 4 illustrates the correlation between the total 
scores and dimensions of the SF-36 instrument with 
HbA1c, BMI, waist circumference, and percentage of 
body fat. The total instrument score correlated nega-
tively with the percentage of body fat (p < 0.05). The 
physical functioning dimension had a negative cor-
relation with BMI, waist circumference, and body fat 
percentage. A higher body fat percentage was more 
strongly associated with lower scores in the physical 
functioning, vitality, and mental health dimensions 
(p < 0.05).
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Table  1. Sociodemographic and clinical characteristics of the 
study population (n  =  392)

n (%)

Women/Men 267 (68)/125 (32)

Education
– Basic
– Intermediate
– High

203 (52)
133 (34)
55 (14)

Diabetes treatment
– No drugs
– Oral hypoglycemic
– Insulin
– Oral hypoglycemic and insulin
– Smoking
– Alcohol consumption
– Diabetes education
– Follow a diet
– Engage in physical exercise

15 (4)
300 (76)

35 (9)
42 (11)
88 (22)
84 (21)

127 (32)
65 (17)
63 (16)

Mean ± standard deviation

– Age (years) 54.6 ± 8.6

– Weight (kg) 75.4 ± 14.9

– BMI (kg/m2) 30.5 ± 5.3

– WC (cm) 100.5 ± 12.5

– HbA1c (%) 8.45 ± 2.25

– Total cholesterol (mg/dL) 196.1 ± 41.3

– LDLc (mg/dL) 112.7 ± 31.9

– HDLc (mg/dL) 41.7 ± 11.2

– SBP (mmHg) 124.5 ± 15.9

– DBP (mmHg) 83.3 ± 11.1

Median and interquartile range 
(2575)

– Diagnosis of diabetes (years) 7 (311)

– Fasting glucose (mg/dL) 146 (117201)

– Triglycerides (mg/dL) 179 (133251)

BMI: body mass index; DBP: diastolic blood pressure; HbA1c: glycated hemoglobin; 
HDLc: high‑density lipoprotein cholesterol; LDLc: low‑density lipoprotein cholesterol; 
SBP: systolic blood pressure; WC: waist circumference.

Table  2. Comparison between sociodemographic and clinical 
indicators with health‑related quality of life in studied patients 
(n  =  392)

Variable HRQoL p

SF‑36 ≤ 50 SF‑36 ≥ 51

n = 79  
(20%)

n = 313  
(80%)

Age 54.7 ± 8.7 54.1 ± 7.7  0.608*

Years since diagnosis 4 (2‑11) 6 (3‑11) 0.032†

 n (%)‡

– Men 13 (10%) 112 (90%) 0.001

– Women 66 (25%) 201 (75%)

Tobacco use 20 (25%) 68 (22%) 0.494

Education
– Basic
– Intermediate
– High or Professional
  Alcohol consumption
  Follows a diet
  Physical exercise

45 (57%)
24 (30%)
10 (13%)
26 (33%)
10 (13%)

6 (8%)

158 (50%)
109 (35%)
46 (15%)

105 (33%)
55 (18%)
57 (18%)

0.588

0.776
0.294
0.022

Comorbidity
– Peripheral neuropathy
– Arterial hypertension
– Blurred vision
– Elevated UACR > 30 mg/g
– �Reduced GFR < 60 mL/

min/1.73m²

18 (23%)
44 (56%)
47 (60%)
14 (18%)

7 (9%)

59 (19%)
136 (43%)
188 (60%)
53 (17%)

11 (4%)

0.416
0.051
0.975
0.868

0.044

GFR: glomerular filtration rate; HRQoL: Health‑related quality of Life; SF‑36: Short Form‑36;  
UACR: urinary albumin creatinine ratio.
*Student’s t‑test (mean and standard deviation).
†Mann‑Whitney U test (median and interquartile range).
‡ χ2 test.

Table 5 illustrates the logistic regression model for 
the risk of having a worse HRQoL (score < 50). It was 
identified that being a woman was associated with a 
higher risk (OR, 2.7; 95%CI, 1.45-5.27; p = 0.002), as 
well as lack of physical exercise (OR, 2.7; 95%CI, 
1.10-6.62; p = 0.009) and a diagnosis of SAH (OR, 
1.78; 95%CI, 1.05-3.02; p = 0.032).

Discussion

Our results highlight the importance of body composi-
tion indicators and the impact they have on HRQoL 

dimensions in patients with type 2 diabetes (T2D). We 
identified that indicators such as BMI, waist circumfer-
ence, and, to a greater extent, body fat are negatively 
associated with the overall instrument scores obtained, 
physical functioning, vitality, and mental health dimen-
sions of HRQoL. It has been reported that higher obesity 
and the presence of metabolic syndrome are associated 
with poor HRQoL21. Additionally, a higher perception of 
body weight has been associated with lower overall 
health and vitality scores22. These findings are clinically 
relevant, as a higher level of body fat could be playing 
an important role on both the patients’ mental health and 
physical functioning and vitality required for managing 
the disease. Regarding HRQoL and glycemic control, 
we did not identify any correlations, which is consistent 
with former studies by other authors7-23. This lack of as-
sociation could be explained by the prevailing glycemic 
control issues in the studied population, with mean 
HbA1c levels of 8.4%. Additionally, the studied 
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Figure 1. Mean health-related quality of life scores both overall and in 
its dimensions for the studied population.

Table 3. Comparison of metabolic indicators in the studied population using 3 categories of the SF‑36 Instrument

Variable HRQoL p

Q1 ( ≤ 50) 79 (20%) Q2 (51‑74.9) 177 (45%) Q3 (≥ 75) 136 (34%)

 Mean ± standard deviation*

Age 54.0 ± 8.8 55.3 ± 8.7 54.1 ± 7.7 0.367

Weight (kg) 75.9 ± 15.7 74.8 ± 15.8 75.9 ± 13.2 0.792

BMI (kg/m²) 31.3 ± 5.7 30.5 ± 5.7 30.0 ± 4.4 0.249

Waist circumference (cm) 101.7 ± 13.3 100.7 ± 13.0 99.4 ± 11.1 0.389

Body fat (%) 44.4 ± 11.5 41.9 ± 11.8 40.5 ± 11.7 0.065

HbA1c (%) 8.5 ± 2.4 8.5 ± 2.1 8.4 ± 2.2 0.980

Total cholesterol (mg/dl) 200.6 ± 45.2 192.8 ± 33.4 197.7 ± 47.5 0.320

LDL‑C (mg/dl) 114.9 ± 38.9 113.8 ± 27.7 109.7 ± 32.6 0.413

HDL‑C (mg/dl) 41.2 ± 10.3 43.1 ± 12.6 40.1 ± 19.5 0.054

SBP (mmHg) 125.5 ± 14.5 123.8 ± 14.6 125.4 ± 14.2 0.551

DBP (mmHg) 83.5 ± 9.7 83.1 ± 10.7 83.8 ± 10.0 0.840

Median and interquartile range**

Years since diabetes diagnosis (years) 4 (210) 7 (312) 5 (29) 0.009 

Glucose (mg/dL) 137 (111‑199) 152 (119-212) 142 (119-197) 0.521 

Triglycerides (mg/dL) 203 (137-267) 160 (129-221) 185 (138-269) 0.005 

BMI: body mass index; DBP: diastolic blood pressure; HbA1c: hemoglobin A1c; HDL‑C: high‑density lipoprotein cholesterol; HRQoL: health‑related quality of life; LDL‑C: low‑density 
lipoprotein cholesterol; SBP: systolic blood pressure.
*1‑way ANOVA test.
**Kruskal‑Wallis test.

population did not show any severe complications that 
would lead to an unfavorable quality of life, such as am-
putations or chronic kidney disease that would require 

dialysis or hemodialysis. Nevertheless, it has been re-
ported that intensive therapies aimed at achieving strict 
goals (HbA1c levels < 6.5%) in certain populations or 
age groups can deteriorate HRQoL21.

In patients with diabetes, poor HRQoL has been re-
ported with scores of 50.1, along with older age, depres-
sion, and comorbidity22. In our results, the mean SF-36 
score was 65.4, with the highest score for social func-
tioning and the lowest for vitality. More years elapsed 
since diagnosis were associated with better HRQoL. 
Therefore, we should mention that this is a population 
that has not developed severe complications associated 
with the disease yet, which are known to be associated 
with poor HRQoL, such as amputations or chronic kid-
ney disease requiring dialysis or hemodialysis23.

In our findings, women had an almost 3-fold higher 
risk of having poor HRQoL. It has been reported that 
women with diabetes tend to be more af-
fected in HRQoL dimensions compared to men24. 
Gender-specific care strategies should be considered 
for patients with diabetes for better disease 
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Table 4. Correlation of overall and dimension scores of the SF‑36 instrument with Hemoglobin A1c and anthropometric and body 
composition indicators (n  =  392)

Indicator HbA1c (%) BMI (kg/m²) WC (cm) Body fat (%)

Overall SF‑36 score Pearson correlation: −0.028 Pearson correlation: 0.580 Pearson correlation: −0.087 Pearson correlation: 0.086

p: 0.580 p: 0.086 p: 0.137 p: 0.023

Physical function Pearson correlation: −0.021 Pearson correlation: 0.681 Pearson correlation: −0.132 Pearson correlation: 0.009

p: 0.681 p: 0.009 p: 0.038 p: 0.017

Physical role Pearson correlation: −0.014 Pearson correlation: 0.783 Pearson correlation: −0.051 Pearson correlation: 0.314

p: 0.783 p: 0.314 p: 0.494 p: 0.136

Bodily pain Pearson correlation: −0.025 Pearson correlation: 0.627 Pearson correlation: −0.094 Pearson correlation: 0.063

p: 0.627 p: 0.063 p: 0.032 p: 0.294

General health Pearson correlation: −0.029 Pearson correlation: 0.562 Pearson correlation: −0.051 Pearson correlation: 0.318

p: 0.562 p: 0.318 p: 0.124 p: 0.190

Vitality Pearson correlation: −0.041 Pearson correlation: 0.417 Pearson correlation: −0.047 Pearson correlation: 0.356

p: 0.417 p: 0.356 p: 0.393 p: 0.009

Social functioning Pearson correlation: −0.052 Pearson correlation: 0.304 Pearson correlation: −0.036 Pearson correlation: 0.472

p: 0.304 p: 0.472 p: 0.558 p: 0.699

Emotional role Pearson correlation: 0.007 Pearson correlation: 0.893 Pearson correlation: −0.020 Pearson correlation: 0.689

p: 0.893 p: 0.689 p: 0.941 p: 0.101

Mental health Pearson correlation: −0.003 Pearson correlation: 0.950 Pearson correlation: −0.064 Pearson correlation: 0.208

p: 0.950 p: 0.208 p: 0.213 p: 0.001

BMI: body mass index; HbA1c: hemoglobin A1c; SF‑36: short Form‑36; WC: waist circumference.

management and, consequently, improved HRQoL for 
both men and women.

Renal disease is a complication that impacts the 
HRQoL of patients with diabetes significantly25. When 
comparing the population with renal disease, we 
found that this condition was associated with poor 
HRQoL, even when it had not progressed into kidney 
failure. Therefore, preventive medical actions should 
be directed towards early prevention of this 
complication.

In Mexico, 67.4% of adults with T2D have been di-
agnosed with SAH, and both diseases increase the 
risk of cardiovascular complications3. The studied 
population with SAH had nearly twice the risk of per-
ceiving poor HRQoL. Proper follow-up of patients with 
SAH is crucial, as poor disease control may negatively 
impact HRQoL, in addition to increasing the risk of 
other diabetes-related complications.

Part of the patient’s comprehensive treatment 
should be focused on lifestyle. We identified that 

Table  5. Logistic regression model to identify the association 
between poor health‑related quality of life and sociodemographic 
and metabolic variables

Variable OR 95%CI p

Age 0.99 0.951.02 0.588

Years since diabetes diagnosis 0.97 0.911.01 0.199

Sex
Man
Woman

1
2.82 1.326.05 0.007

Physical exercise
Yes
No

1
2.76 1.176.82 0.028

SAH
Without SAH
With SAH

1
1.93 1.103.40 0.022

GFR
> 60 mL/min/1.73 m²
< 60 mL/min/1.73 m²

1
2.2 0.796.2 0.128

95%CI: 95% confidence interval; GFR: glomerular filtration rate; OR: odds ratio;  
SAH: systemic arterial hypertension.
A health‑related quality of life score of ≤ 50 on the SF‑36 instrument was considered as 
a health‑related poor quality of life.
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patients who do not engage in physical exercise have 
a nearly 3-fold higher risk of having their HRQoL af-
fected. Other authors have found a similar associa-
tion, with increased physical activity and glycemic 
control being linked to better HRQoL11.

Dyslipidemia is a common comorbidity in patients 
with diabetes, with up to 63% developing it3. In this 
regard, we found SF-36 scores < 50 in patients with 
higher triglyceride levels. We should prescribe phar-
macological and lifestyle treatment for dyslipidemia in 
primary care.

The limitations of this study include its 
cross-sectional design, the overrepresentation of 
women, and the lack of evaluation of diabetic reti-
nopathy, or cataracts in the studied population. Ad-
ditionally, it is a limitation that the SF-36 instrument 
does not include aspects such as sleep disorders, 
cognitive function, family function, and sexual dys-
function, which are relevant aspects that should be 
studied in patients with diabetes in primary care.

The patients studied without severe diabetes-related 
complications have good quality of life; however, gen-
eral health and vitality are affected. Future cohort 
studies or studies with larger sample sizes are neces-
sary to evaluate the association between SF-36 in-
strument scores and metabolic variables in patients 
attending primary care clinics.

Conclusions

HRQoL is affected by the presence of SAH, lack 
of physical exercise, higher body fat percentage, and 
female gender in patients with T2D in the primary 
care setting. We should assess HRQoL in patients 
without severe disease-related complications to im-
plement early strategies aimed at improving meta-
bolic control, comorbidity control, and preventing 
diabetes complications, ultimately leading to better 
HRQoL.
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