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Introduction
According to the International Diabetes Federation, in 2015, 415 million people suffer
diabetes, and it has become one of the greatest health emergencies of the 21st century.1
Type 2 diabetes mellitus (T2DM) is a chronic disease with significant implications
on global society and economy that requires attention and commitment on the part of
patients in order to reduce comorbidities.2,3 North America and the Caribbean have
the highest prevalence of individuals with diabetes in comparison with other regions.
For instance, Mexico ranks sixth for diabetes worldwide, with 11.5 million diabetic
people and a prevalence of 9.4% in 2016.2
T2DM has detrimental effects on health outcomes including quality of life. The
quality of life of these patient is intimately linked to the level of education of the patient,
along with the idea that he/she has about the management of diabetes mellitus as well
as the comorbidities that can result from it.4,5 Diabetes mellitus itself decreases the
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Background: Diabetes mellitus is a chronic disease that requires attention and commitment
on the part of patients; improving the quality of life of these patients reduces health costs,
morbidity, and mortality. We focused on investigating the factors related with the quality of
life and depression symptomatology in patients with type 2 diabetes.
Participants and methods: A total of 173 Mexican patients with type 2 diabetes were
recruited. An interview face-to-face, a sociodemographic characteristics questionnaire, the
Short Form 36 (SF-36), and the Clinical Epidemiological Studies of Depression were applied.
The biochemical parameters measured were blood glucose, cholesterol, triacylglycerol levels,
and glycated hemoglobin.
Results: In all SF-36 subscales, female patients had lower scores in comparison with male
patients; individuals $65 years of age showed less physical function. We observed that married
patients presented a better quality of life than people who were widowed or divorced (P,0.05).
Those with high rates of lipids showed decreased scores all the subscales of SF-36. Finally,
we observed that depression was the major factor that decreased quality of life in patients with
diabetes.
Conclusion: Our results suggest that untreated and unrecognized depression can decrease the
quality of life in patients with diabetes mellitus type 2. Therefore, health care professionals
need to consider these findings when treating patients with diabetes. Due to the limited number
of patients included in the present study, more studies are needed, studying larger samples in
order to provide conclusive results.
Keywords: diabetes, depression, quality of life, Mexican population
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patient’s quality of life, but along with other comorbidities,
gradually affects the overall health, including the mental
health of the patients who develop psychiatric comorbidities
such as depression and anxiety.6,7
Depression is one of the most common comorbidities
among patients with diabetes; several studies suggest that
30% of individuals with diabetes mellitus show depressive
symptomatology, and almost 10% suffer major depression.8–10
Diabetes with depression cause increased health care costs,
because patients tend to have more diabetes-related complications, which also lead to greater dysfunction and a worse
quality of life.11–13 Therefore, we conducted a populationbased study targeting T2DM patients in a Mexican population.
The objectives of this present study were to determine the
quality of life and presence of depression in individuals
with T2DM and to assess the relationship between quality
of life and depression in Mexican patients with T2DM.

Participants and methods
Participants
Potential participants were identified at the Clinic of Diabetes
of the third-level hospital “High Especially Regional Hospital
Dr Gustavo A Rovirosa Perez” in Villahermosa city,
Tabasco state, in southeastern Mexico. The participants were
enrolled from January 2017 to June 2017. All individuals
that were diagnosed with T2DM were invited to participate
in the study.
We invited all the patients who attended the diabetes
clinic. The individuals who accepted to participate in this
study were included in compliance with the commission of
ethics. It is important to mention that the patients’ decision
to participate in the present study did not affect their status
at the “Rovirosa” Hospital. The participation was voluntary;
patients who wanted to participate were given an explanation of all the objectives of the research, and then all of them
signed a written informed consent. They did not receive any
economical remuneration. It is important to highlight that
the study was approved by the local ethics committee of the
“Rovirosa” Hospital (00228/16); the study followed all the
objectives remarked on in the ethical standards convened in
the 1964 Declaration of Helsinki.
The inclusion criteria were as follows: individuals had to
be between 18 and 87 years of age, had to be diagnosed with
T2DM, had to be in treatment at the diabetes clinic for a duration of at least 1 year, and had to have received at least two lessons on diabetes education. The exclusion criteria were patients
who had been diagnosed with concomitant neurological illness
and/or major depression, and patients who showed clinical
parameters of Maturity Onset Diabetes of the Young.
2512
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Clinical measures
First, all the patients answered a semi-structured standard
questionnaire to evaluate their sociodemographic characteristics. Then, a physician interviewed each patient, collecting
information about their pharmacotherapy, habits, if they
consumed any drugs, and if they presented diabetes complications and comorbidities. Weight and height were measured
to calculate the body mass index according to the guidelines
of the International Obesity Taskforce.14

Fatty liver, neuropathy, and nephropathy
evaluations
All patients were evaluated with diapason and monofilament
test to observe the presence of neuropathy. Nephropathy was
diagnosed following the Mexican official norm NOM-015,15,16
which indicates that in patients with diabetes and risk factor
for renal chronic disease it is necessary to measure serum
creatinine and to quantify the glomerular filtration rate
(GFR). The GFR was quantified based on the modification
of diet in renal disease. Finally, fatty liver was evaluated by
ultrasonography using the Clear Value Scale.

Depression diagnoses and evaluation
We measured depression using the Clinical Epidemiological
Studies of Depression in Spanish.17 In the Mexican population, the reported Cronbach α score is 0.90.17 This questionnaire consists of 35 items ordered from 1 to 35; those items
measure symptoms defined by the American Psychiatric
Association Diagnostic and Statistical Manual of Mental
Disorders, fourth edition (DSM-IV).18 Also, a psychiatrist
diagnosed depression following the DSM-5.19

Quality of life measure
To rate the quality of life of each patient, we used the Short
Form-36 (SF-36) of the standardized questionnaire health
survey validated in Mexico.20 The SF-36 consists of eight
subscales, physical function, role limitation due to physical
health, role limitation due to emotional problems, energy/
fatigue, emotional well-being, social function, pain, and
general health; at the same time, those subscales include
36 items which evaluate the quality of life.
Biochemical parameters: Biochemical parameters including blood glucose, cholesterol, and triacylglycerol levels were
analyzed in fasting conditions using a Clinical Chemistry
System ERBA XL200-Mannheim (Erba Mannheim,
Mannheim, Germany). Glycated hemoglobin (HbA1c) and
total hemoglobin (tHb) concentrations were determined by
colorimetric method.
Neuropsychiatric Disease and Treatment 2018:14
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Statistical analysis
Demographic and clinical characteristic were expressed
as frequencies and percentages for categorical variables.
For continuous variables we used mean and SD. The
Kolmogorov–Smirnov test was used to analyze whether
our data were under normal distribution. The Kolmogorov–
Smirnov test showed a normal distribution of the SF-36
scores, with P-values .0.05. Then, we were able to use
the Student’s t-test. The statistical software package SPSS
version 22.0 (IBM Corporation, Armonk, NY, USA) for
Windows PC was used for the data analyses, and significance
levels were set as P#0.05.
The statistical power was calculated using the program
G*Power 3.1.9.2 (Heinrich-Heine-Universität Düsseldorf,
Düsseldorf, Germany) for a post hoc analysis to detect the
medium effect size according to Cohen’s definitions (d=0.5);
with a total sample size of 173 the statistical power was
of 0.99.

Results
Clinical characteristics
We initially recruited 200 individuals with diabetes mellitus;
however, only 173 completed all the requirements of the
study. The majority of patients included were females
(n=125; 72.3%). The mean age was 55 years old. The prevalence of obesity was 47.12% (95% CI: 39.42–54.83). The
prevalence of overweight and obesity was 82.75% (95% CI:
76.85–88.66) (Table 1). The majority of patients had ,6 years
of schooling and a low socioeconomic level. The sociodemographic characteristics are shown in Table 1.
We observed that most patients had been diagnosed with
diabetes for 11–19 years. It is important to highlight that
almost all of them had HbA1c higher than normal (68.8%
95 CI: 61.19–75.58). Also, many of them used insulin
(75.7%) and were even undergoing hypoglycemic therapies
(93.1%) and even antihypertensive treatment (59.5%). Additionally, we observed that 33 patients had depression (19.07%
CI: 12.93–25.21). More characteristics of the patients are
shown in Table 2.

Sociodemographic characteristic and
quality of life
To evaluate the quality of life, we used the SF-36 health
survey and the sociodemographic characteristics. We could
see differences by gender: males had better results than
females in “role limitation due to emotional problems” and
“emotional well-being” subscales from the SF-36. For the
age comparison, we observed that people $65 years of age
had decreased physical function (P=0.005) and suffered
Neuropsychiatric Disease and Treatment 2018:14
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Table 1 Sociodemographic characteristics of the studied
population
Sociodemographic characteristics
Gender
Female
Male
Age (years)
,29
30–65
.65
Age mean ± SD (minimum–maximum)
Body mass index (kg/m2)
Normal
Overweight
Obese
Marital status
Married
Single
Widowed
Divorced
Education
Up to 6 years
More than 6 years
Socioeconomic level
Medium
Low
Occupation
Does not work
Housewife
Student
Part-time job
Full-time job

n=173

Percentage

125
48

72.3
27.7

10
127
36
55.06±13.72

5.8
73.4
20.8
(18–87)

29
62
82

16.8
35.8
47.4

108
30
18
17

62.4
17.3
10.4
9.8

98
75

56.6
43.4

50
123

28.9
71.1

24
84
5
33
27

13.9
48.6
2.9
19.1
15.5

more pain (P=0.012). In the analysis of body mass index,
there were no significant differences for the parameters measured. Regarding the widowed and divorced population, we
observed a digression in all the subscales of SF-36 (P,0.05)
except in their emotional well-being. For their occupation,
we observed that the ones who did not work had lower scores
in the “physical function” subscale (P,0.001) as well as in
the “pain” subscale (P=0.004) (Table 3).

Clinical characteristics and quality of life
In the quality of life comparison, we noticed that patients
who had high levels of triglycerides also had low income,
and their general health was also poor according to the scores
obtained on the subscales of SF-36. In fact, having high
levels of cholesterol affected their physical function, caused
role limitations, led to energy-fatigue, and decreased their
general health (Table 4).

Depression and quality of life
Finally, we analyzed the role of depression and the quality of
life in patients with diabetes mellitus. We found differences
submit your manuscript | www.dovepress.com

Dovepress

Powered by TCPDF (www.tcpdf.org)

2513

Dovepress

Juárez-Rojop et al

Table 2 Clinical characteristics of diabetic patients included in
the present study
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Diabetes features
Diagnosis of diabetes
1–10 years
11–19 years
20 and ↑
Hb1ac (%)
7.5↓
7.5 and ↑
Mean ± SD (minimum–maximum)
Drug use
Insulin
Yes
No
Hypoglycemic therapy
Yes
No
Antihypertensive
Yes
No
Heart disease
Yes
No
Cerebral vascular event
Yes
No
Hyperlipidemia
Yes
No
Liver disease
Yes
No
Neuropathy
Yes
No
Nephropathy
Yes
No
Depression
Yes
No

n=173

Percentage

55
65
53

31.8
37.6
30.6

54
119
8.81±2.44

31.2
68.8
(5.40–21.10)

131
42

75.7
24.3

161
12

93.1
6.9

103
70

59.5
40.5

99
74

57.2
42.8

12
161

6.9
93.1

114
59

65.9
34.1

25
148

14.5
85.5

55
118

31.8
68.2

42
131

24.3
75.7

33
140

19.1
80.9

between patients with and without depression in all the
subscales of SF-36 (Table 5). Patients with depression
showed a decrease in all the subscales: lower quality of life,
role limitation due to physical health, role limitation due to
emotional problems, energy/fatigue, and emotional wellbeing (P,0.001). When we considered physical and mental
components together, we observed statistical differences
between depressive and nondepressive patients.

Discussion
In the present study, we determined the quality of life of
patients with diabetes in relation to their sociodemographic

2514
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characteristics; we also compared their quality of life in the
presence of depression. To the best of our knowledge, this is
the first study that has measured the consequences of having
T2DM along with untreated depression on the quality of life
of these patients in a Mexican population.
According to the International Diabetes Federation, the
majority of individuals with T2DM are living in developing
countries such as Mexico.1 Tence, the relevance of studying
the relationship between quality of life-Depression and Type 2
diabetes in our population. In order to get a better comprehension of factors that could influence over the quality of life of
patients with T2DM, we addressed the role of concomitant
depression. We observed that diabetic patients with undiagnosed and untreated depression showed a decreased quality of
life. Furthermore, these patients showed lower scores in all the
subscales of quality of life, which is in agreement with previous
studies.7,21–23 It is well known that people with degenerative
chronic diseases, such as diabetes, are more susceptible to
develop depression.24 Patients with diabetes have twice the risk
to developing depression than patients without it.25 Furthermore,
it has been suggested that people with depression are more
likely to eat foods rich in saturated fats and avoid fruits and
vegetables, which may contribute to an increased risk of having
uncontrolled diabetes or a high risk of developing it.26,27
There are some explanations of the biological mechanism
associated with depression and T2DM. First, an increase
of ACTH levels could be due to an enhanced activity of
hypothalamic-pituitary-adrenal axis; hypothalamic-pituitaryadrenal axis itself could impair glucose metabolism.28 Second,
the presence of chronic inflammation leads to inflammatory
markers, such as c-reactive protein and TNF-α, and proinflammatory cytokines that are increased in diabetes mellitus.10,29
Those biological mechanisms cause comorbidities such as
depression, and it is probable that these together decrease the
quality of life of these patients.
We also observed that the marital status was a factor
that modified scores on all the subscales of SF-36. Previous
reports have also shown that being married is a protective
factor against low quality of life.30 In consequence, it is
necessary to pay more attention to patients who live alone,
are widowed, or are divorced.31
Regarding the clinical variables, we observed that higher
cholesterol levels were the principal factor for a decreased
quality of life in our Mexican patients, affecting particularly
the physical function and emotional well-being scores. In this
sense, previous reports have shown that patients with high
cholesterol levels in combination with impaired glucose
had lower outcomes in the physical component and mental

Neuropsychiatric Disease and Treatment 2018:14
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71.55±25.67
76.20±28.45
70.18±31.92
0.47
68.21±30.95
78.26±27.13
0.02
76.57±27.54
75.83±28.10
50.00±29.75
65.29±35.77
,0.01
50.62±34.43
69.04±30.24
94.00±13.41
84.54±23.69
84.44±15.70
,0.001

44.82±21.93
47.09±21.26
52.19±24.05
0.22
49.08±22.27
49.20±23.63
0.97
52.40±22.65
47.16±21.99
46.38±23.56
34.70±19.56
0.02
41.25±21.68
49.22±23.17
48.00±28.41
56.06±21.74
47.59±21.98
0.19
82.10±23.69
68.69±31.07
,0.01

82.50±29.17
75.51±28.14
59.44±32.04
,0.08

42.00±22.50
47.95±23.07
55.27±21.24
0.14

51.30±20.44
48.25±23.72
0.42

71.36±28.81
75.72±31.99
0.74

Physical
function

49.00±22.96
49.47±22.62
0.90

General
health

Note: Numbers in bold show significant statistical difference.
Abbreviation: T2DM, type 2 diabetes mellitus.

Gender
Female
Male
P-value
Age (years)
,29
30–65
.65
P-value
Body mass index (kg/m2)
Normal
Overweight
Obese
P-value
Education
Up to 6 years
More than 6 years
P-value
Status
Married
Single
Widowed
Divorced
P-value
Occupation
Does not work
Housewife
Student
Part-time job
Full-time job
P-value
Socioeconomic level
Medium
Low
P-value

Characteristic

73.50±42.07
64.22±44.36
0.20

54.16±49.27
62.79±44.33
100.0±.00
81.81±36.58
66.66±43.85
0.04

69.67±43.77
78.33±36.39
45.83±46.37
51.47±45.47
0.03

61.73±45.57
73.66±40.66
0.07

68.10±41.13
75.40±39.84
60.06±46.78
0.11

75.00±42.49
68.50±43.78
59.02±44.38
0.43

65.80±43.82
69.79±44.04
0.59

Role limitation due
to physical
health

78.00±37.25
74.79±40.78
0.63

76.38±37.40
72.61±42.08
80.00±44.72
83.83±34.48
74.07±40.64
0.74

80.24±37.86
75.55±38.08
68.51±41.96
54.90±47.05
0.08

77.89±37.36
72.88±42.69
0.41

71.26±41.52
79.56±36.39
74.39±41.67
0.59

70.00±48.30
74.54±41.03
81.48±32.31
0.58

72.00±42.41
85.41±29.89
0.04

Role limitations due
to emotional
problems

Table 3 Comparison between sociodemographic characteristic and quality of life in patients with T2DM

65.10±24.79
62.15±29.51
0.53

59.37±30.22
60.47±28.10
68.00±30.94
74.09±23.86
59.62±29.54
0.15

67.08±27.64
60.83±28.58
58.05±26.79
46.17±27.18
0.02

62.85±28.31
63.20±28.22
0.93

58.44±22.91
65.96±25.07
62.37±31.90
0.47

60.50±22.54
62.00±28.84
67.22±27.50
0.59

60.76±28.12
68.85±27.79
0.09

Energy/
fatigue

74.16±20.15
69.65±26.23
0.27

65.00±25.76
67.90±24.45
72.80±27.04
81.69±17.43
72.29±28.77
0.05

72.48±24.89
70.80±25.12
68.88±25.39
63.76±22.11
0.57

71.55±24.61
70.18±24.86
0.72

69.37±22.20
72.96±22.67
70.00±26.99
0.72

68.80±28.01
69.92±25.78
75.22±19.21
0.50

68.32±24.50
77.83±23.95
0.02

Emotional
well-being

86.50±17.64
80.18±28.31
0.14

70.83±30.76
79.61±27.08
90.00±22.36
93.18±11.73
84.25±25.84
0.01

85.99±21.18
80.83±28.94
73.61±32.05
67.64±33.67
0.01

82.65±25.36
81.16±26.50
0.70

81.89±24.68
83.46±23.60
80.94±27.93
0.84

81.25±33.97
81.69±25.57
83.33±24.82
0.94

81.20±25.57
84.11±26.51
0.50

Social
function
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76.30±22.56
70.58±24.64
0.15

64.16±27.49
67.88±25.51
89.00±13.29
82.57±17.51
77.22±19.14
,0.01

74.81±22.47
79.41±20.46
56.25±22.19
60.14±31.91
,0.001

72.21±23.30
72.26±25.35
0.99

64.74±25.62
74.31±23.28
73.32±24.03
0.18

76.00±33.33
74.44±23.62
63.40±21.60
0.04

70.22±24.18
77.50±23.45
0.07

Pain
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73.13±29.55
65.00±31.98
,0.361

76.34±27.37
67.76±31.97
,0.059

50.97±23.06
46.77±22.40
,0.230

49.68±21.14
41.66±22.89
,0.241

75.08±30.23
71.27±29.47
,0.425

50.08±20.13
48.64±24.14
,0.694

71.29±30.25
76.54±27.86
,0.320

66.47±33.21
75.12±27.85
,0.081

48.43±22.72
49.42±22.92
,0.794

48.93±22.97
49.76±22.52
,0.838

77.54±26.99
72.84±29.72
67.07±31.88
,0.187

Physical
function

51.36±25.39
46.07±21.31
50.56±21.74
,0.389

General
health

Note: Number in bold showed significant statistical difference.
Abbreviation: T2DM, type 2 diabetes mellitus.

Diabetes duration (years)
1–10
11–19
20↑
P-value
Biochemical measurements
HbA1c (%)
7.5 and ↓
7.5↑
P-value
Triglycerides (mg/dL)
150 and ↓
150↑
P-value
Cholesterol (mg/dL)
200 and ↓
200↑
P-value
Drug use
Insulin
Yes
No
P-value
Hypoglycemic therapy
Yes
No
P-value

Characteristic

66.30±44.12
75.00±39.88
,0.509

65.83±44.52
70.23±41.77
,0.573

74.22±40.89
57.56±45.82
,0.013

71.18±43.25
64.69±44.10
,0.357

61.27±46.72
69.26±42.49
,0.275

70.45±41.41
65.38±44.78
65.09±45.55
,0.769

Role limitation
due to physical
health

76.60±39.23
63.88±45.96
,0.286

76.33±39.11
73.80±41.99
,0.721

79.72±38.05
70.61±41.44
,0.135

76.27±40.13
75.43±39.67
,0.896

67.97±44.70
78.96±37.16
,0.097

72.12±42.43
77.43±39.57
77.35±37.42
,0.720

Role limitations
due to emotional
problems

Table 4 Comparison between clinic characteristic and quality of life in patients with T2DM

63.85±28.60
51.66±19.34
,0.149

61.60±28.17
67.38±28.11
,0.249

66.28±26.94
58.81±29.34
,0.084

65.50±27.36
61.71±28.64
,0.402

64.31±26.66
62.45±28.89
,0.694

64.72±28.19
60.92±26.88
63.77±30.07
,0.743

Energy/
fatigue

72.07±24.72
56.00±18.91
,0.065

69.52±24.60
75.42±24.57
,0.178

71.50±23.84
70.26±25.80
,0.743

69.42±24.95
71.75±24.57
,0.557

72.47±22.95
70.32±25.40
,0.604

69.60±28.36
70.70±22.12
72.67±23.84
,0.808

Emotional
well-being

82.99±25.17
68.75±31.30
,0.029

82.06±25.80
81.84±26.07
,0.963

84.40±24.74
78.94±26.94
,0.168

84.11±25.62
80.92±25.93
,0.442

79.16±26.29
83.19±25.60
,0.350

81.13±28.95
85.57±21.10
78.53±27.44
,0.324

Social
function
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73.12±23.98
60.41±24.06
,0.079

73.91±22.91
67.02±27.24
,0.108

73.37±25.16
70.78±22.84
,0.486

74.23±24.94
71.20±23.75
,0.435

68.52±25.88
73.79±23.30
,0.192

71.90±24.54
74.03±24.16
70.37±23.98
,0.712

Pain
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Table 5 Comparison of SF-36 dimensions among patients with T2DM with and without depression
SF-36
measure

Domain and SF-36 dimensions

Patients without
depressive symptoms
(CES-D ,16),
mean ± SD

Patients with
depressive symptoms
(CES-D $16),
mean ± SD

P-value

Physical health

Physical function
Role limitation due to physical health
Pain
General health
Energy/fatigue
Social function
Emotional well-being
Role limitation due to emotional problems
Physical component summary
Mental component summary

74.78±28.85
73.03±41.12
74.62±22.84
52.50±22.43
68.92±25.52
86.87±20.73
77.62±19.86
85.47±31.02
69.13±22.30
78.14±19.36

63.18±31.81
40.90±45.85
62.12±27.09
34.84±18.68
37.87±25.24
61.36±34.14
42.66±23.10
34.34±46.01
52.09±25.60
42.18±26.52

0.04
,0.001
,0.01
,0.001
,0.001
,0.001
,0.001
,0.001
,0.001
,0.001

Mental health

Summary scores

Note: Numbers in bold showed significant statistical different.
Abbreviations: CES-D, Clinical Epidemiological Studies of Depression; SF-36, Short Form-36; T2DM, type 2 diabetes mellitus.

component summaries.32 Finally, we observed a positive
effect of the use of insulin on the quality of life of these
patients, which is supported by literature.33 Nevertheless,
more studies are necessary for a conclusive result.

Limitations
We recognized some limitations in our study. First, we
did not have a control group. Second, the number of participants could be considered small. Third, the women were
overrepresented, and this might introduce bias, as clinical
depression could be significantly higher in females than in
males. We expect that, in the future, other authors will use
our findings and further investigate on larger samples.

Conclusion
In conclusion, our findings provide information about the
consequences of having T2DM along with unrecognized
and untreated depression. When depression is underrecognized, it becomes a clinical problem itself and a challenge
to treat. Depression decreases the quality of life, impacting
negatively on the self-management of patients with T2DM.
We suggest that health providers inquire in detail about the
patients’ physical and mental state, as well as their selfmanagement, in order to ensure the best quality of life for
these patients.
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