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Background: Diabetes mellitus (DM) is one of the most serious public health problems,
involving increasing costs worldwide. The mental state of a person with DM is varied and
ever-changing, such as stress, the pressure to always do everything by the book, sadness,
anger, and even denial of the disease, all these are feelings patients with DM will experience
throughout their life.

Aim: The aim of our study was to assess the presence of mental and psychiatric disorders
(anxiety, depressive states, paranoid ideation, phobia, obsessive-compulsive disorder) in a
group of patients with DM after hospitalization in the Clinic for Diabetes, Nutrition, and
Metabolic Diseases, for various exacerbations of the underlying condition, looking for
possible correlations with other cardiovascular risk factors.

Patients and Methods: Clinical and biological parameters, the presence of acute and
chronic complications of the diabetic patients have been evaluated. To assess mental health,
the symptom checklist (SCL)-90 questionnaire was conducted for all admitted patients.
Results: We observed that the number of patients with obsessive-compulsive disorders was
relatively high (23.3%), while depression was present in 17.1% of the patients. Also, 10.6%
of patients had hostility and 15.6% had delusional ideation. The presence of psychiatric
disorders was associated with a higher age (62 vs. 46.5 years; p <0.001), a longer diabetes
duration (11 vs. 9 years; p <0.001), higher fasting glycemia (188 vs. 132 mg/dL; p <0.001)
and postprandial glycemia (212 vs. 152 mg/dL; p <0.001), and triglycerides (125 vs. 110 mg/
dL; p <0.001). Patients with altered mental status have shown statistically significantly more
altered clinical and biological parameters compared to those without these mental disorders.
Conclusion: Patients with DM represent a psychologically vulnerable population, which is
why they should undergo early and regular screening for both psychological and psychiatric
conditions, especially at admission.

Keywords: mental disorders, cardiovascular risk, cardiovascular risk factors, insulin-

resistance, compliance, adherence to treatment

Introduction

Diabetes mellitus (DM) is one of the most important and serious public health
problems in the world today. It is estimated that the current number of patients with
DM is 463 million worldwide, with a predicted increase to over 700 million by
2045. The largest number of patients with DM belong in the 40—59 age group, 79%
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of the adults with DM are living in underdeveloped and
developing countries. About 90% of patients have type 2
DM, and 232 million people remain undiagnosed.'~

The costs involved with this condition will become
increasingly difficult to bear, in 2017 alone they exceeded
$800 billion.>* DM is a chronic condition, once it occurs it
progresses inexorably, requiring daily treatment, correctly
administered throughout an entire life.” It is accompanied
by numerous complications, being the leading cause of
chronic kidney disease, blindness, and nontraumatic limb
amputations.®® It is considered the equivalent of cardio-
vascular disease; patients with DM, mainly those with type
2 DM, have several other cardiovascular risk factors:
hypertension (HTA), dyslipidemia (increased small and
dense LDL particles, triglycerides and apo B, decreased
HDL, etc.), obesity, kidney failure, endothelial dysfunc-
tion, hypercoagulability, proinflammatory state.'®'!

DM and psychiatric conditions are closely related,
influencing each other through multiple mechanisms.'”
The mental state of a person with DM is varied and
ever-changing, stress, the pressure to always do everything
by the book, sadness, anger, and even denial of the dis-
easeare all feelings patients with DM will experience
throughout their life.">'> In these conditions, patients
need support from the family, colleagues, friends, and
specialized medical care.'¢'®

The presence of psychiatric disorders in patients with
DM is accompanied by a decrease in their quality of life,
increased costs as well as lower treatment adherence. Also,
a suboptimal glycemic control, a higher frequency of
hospitalizations, and acute metabolic decompensations
were found in these patients.'*°

The main mechanism by which mental disorders
increase the risk for or worsen existing cardiovascular
disease is the alteration of the quality of life and the
reduction of treatment compliance.”’ > Mental disorders
have been shown to accompany an unhealthy lifestyle:
hypercaloric diet increased consumption of salt and satu-
rated fat, smoking, reduced physical exercise, reduced
compliance with treatment. The risk of myocardial infarc-
tion and stroke increases 10-fold in patients who do not
comply with the physician’s recommendations.>**> Tt is
known that counterregulatory hormones are released under
stress conditions: cortisol, adrenaline, etc. Increased levels
of cortisol cause an increase in blood sugar, weight, small
and dense LDL particles, blood pressure. A higher adrena-
line level increases resting heart rate, blood pressure, thus

being responsible for the increased risk of myocardial
infarction, arrhythmias, and heart failure. %7

Inflammation caused by depressive conditions appears
to play an extremely important role in increasing cardio-
vascular risk; depression increases platelet activity, ampli-
fying the risk of coronary artery disease.”®*’

Given these considerations, the main purpose of the
present study is to assess the presence of psychiatric dis-
orders (anxiety, states of depression, paranoid ideation,
phobia, obsessive-compulsive disorder) in a group of DM
patients at admission in the Clinic for Diabetes, Nutrition
and Metabolic Diseases, for various exacerbations and
decompensations of the underlying disease. We also mon-
itored possible correlations between the presence of cardi-
ovascular disease and the psychiatric disorders we
investigated, trying to identify the presence and associa-

tion of several cardiovascular risk factors.

Patients and Methods

Study Design and Patients

The study included 1419 patients with DM hospitalized in
the Clinic for Diabetes, Nutrition, and Metabolic Diseases
of the Emergency County Hospital from Timisoara,
Romania between 2015 and 2018. The included patients
who needed hospitalization for various metabolic disor-
ders: either hypoglycemia or hyperglycemia, caused by
various conditions. In the case of patients with DM,
these situations are quite common, especially in conditions
where a strict diet is not followed and where there is a
poor adherence to treatment.

This study was conducted in accordance with the
Declaration of Helsinki, and the protocol of our study
Ethics of the
Emergency County Hospital Timisoara. All patients

was approved by the Committee
included in the study provided written informed consent
for the acquisition, analysis, and publication of the anon-
ymous data collected during their hospital admission.

The exclusion criteria were: under 18 years of age,
presence of chronic kidney disease (estimated glomerular
filtration rate under 45 mL/min/1.73 m” or renal replace-
ment therapy), presence of severe psychiatric disorders, or
acute cardiovascular events.

Clinical, Anthropometric, and Laboratory
Data

We collected and evaluated anthropometric parameters
(size, weight, body mass index [BMI], waist circumference
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[WC], data regarding family history, personal medical his-
tory, alcohol consumption, smoking. Glycemic control (fast-
ing glycemia, postprandial glycemia, HbAlc), lipid profile
(total cholesterol [CT], triglycerides — TG, HDLc, LDLc),
renal function (urea, creatinine, urinalysis, urinary albumin/
creatinine ratio, proteinuria, uric acid), and hepatic function
were evaluated. Microangiopathic, macroangiopathic, and
neuropathic complications have also been assessed.

Assessment of Neurological

Characteristics

The standard Mini-Mental State Examination (MMSE)
form was administered to the patients included in the
study. The score of MMSE ranges from 0 to 30 points,
where lower scores indicate poor cognitive performance,
and higher scores indicate better cognitive performance.
The MMSE form includes 19 questions which evaluate the
patient’s mental status. It includes the following 5 cate-
gories: 10 questions related to orientation (year, season,
date, day, month, state, city, close street, floor, and loca-
tion), 2 items about memory (repeat the words car, win-
dow, and vase, and thereafter a delayed recall), 1 item
regarding calculation, 5 language items, and 1 construc-
tional item (to copy overlapping pentagons).*”

We employed the Romanian version of the standard
MMSE test, taking into account the following cutoff
scores for the classification of cognitive impairment:
scores > 27 indicate normal cognition, scores between 21
and 26 indicate mild cognitive impairment, scores between
11 and 20 indicate moderate cognitive impairment, and
scores below than 10 severe cognitive impairment.”'

SCL-90 Questionnaire

To assess mental health, the symptom checklist (SCL)-90
questionnaire, a multidimensional symptom self-assessment
inventory developed by Derogatis, was conducted for all
admitted patients. The main purpose of the current version
of the SCL-90-R scale is to be used as a screening tool to
evaluate the type and severity of various mental symptoms.
The scale includes 90 items chosen mainly from the Cornell
Medical Index scale and other scales, items covering 9
symptomatic areas (somatization, obsession-compulsion,
interpersonal sensitivity, depression, anxiety, hostility, pho-
bia-anxiety, paranoid ideation, and psychoticism) and 3 glo-
bal indices of psychological distress. The scale applies to the
subject as a self-questioner, and it takes 15 minutes to fill it
out. The degree of psychological distress and discomfort is

scored on a 5-point Likert scale,from none = 0 to extreme = 4
and refers to the last 7 days (one week) of the subject’s life.
There is also a short version of only 53 items called Brief
Symptom Inventory or Harvard Subscale for Anxiety,

Harvard Subscale for Depression, phobia, or discomfort. >34

Statistical Analysis

Data were analysed using the SPSS v.20 software (SPSS
Inc., Chicago, IL, USA) and the R software for statistical
computing. The threshold for statistical significance was a
p-value < 0.05, and a value of 0.95 was the confidence
level for estimating intervals.

Continuous data normally distributed (following a
Gaussian distribution) were presented as mean and standard
deviation, while continuous data following other distributions
were described as median and interquartile range. Nominal
data were described as absolute frequency and percentage.
The normality of continuous data distributions was verified
by applying the Kolmogorov—Smirnov’s test, while the
equality of variances was tested using Levene’s test.

The significance of the differences between groups of
patients with sarcoidosis was assessed using the Student’s
t-test, in the case of Gaussian populations, while the Mann—
Whitney U-test was used in case of non-Gaussian populations.
To assess the statistical significance of the difference between
percentages, the Pearson chi-square or Fisher’s exact test was
employed. For comparison of more than two groups of patients
with sarcoidosis, one-way ANOVA for continuous variables
with gaussian distribution or Kruskal-Wallis H-test for con-
tinuous variables with non-gaussian distribution was applied.

The influence of one or more confounding factors in
dichotomous outcomes was evaluated by applying univariate
and multivariate logistic regression models. The model’s
goodness-of-fit was computed using Nagelkerke’s R?
method. The linearity of the continuous variables with
respect to the logit of the dependent variable was assessed

through the Box-Tidwell procedure.

Results

Patient Characteristics

The study included 1419 patients with DM with a mean age
of 53.61 (£12.61) years and a mean duration of the disease of
11.03 (£5.12) years, admitted to the Clinic for Diabetes,
Nutrition, and Metabolic Diseases. There were 12.9%
patients with type 1 DM and 87.1% patients with type 2
DM (Table 1).
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Table | Baseline Characteristics of the Patients with DM

Table 2 Presence of Moderate Psychiatric Disorders

Parameters

Patients with DM (N = 1419)

SCL-90 Categories® Patients with DM (N = 1419)

Age (years)®

5361 (£12.61)

Sex [M]°

633 (44.6%)

Type 2 DM ©

1236 (87.1%)

Duration of DM (years) ®

10.00 (8.00-14.00)

Alcohol consumption®

396 (27.9%)

Smoking®

558 (39.3%)

Cardiovascular disease®

420 (29.6%)

Chronic kidney disease®

342 (24.1%)

BMI (kg/m?)®

28.00 (24.00-31.00)

Waist circumference (cm)®

100.00 (85.00-108.00)

Lipid profile
Total cholesterol (mg/dL)®
HDLc (mg/dL)®
LDLc (mg/dL)®
Triglycerides (mg/dL)®
Glucose control
Fasting glycemia (mg/dL)®
Postprandial glycemia (mg/dL)®
HbAlc (%)°

185.00 (159.00-220.00)
46.00 (36.00-57.00)
108.00 (83.20-140.60)
112.00 (87.00-160.00)

153.00 (117.00-221.00)
200.00 (130.00-233.00)
9.00 (8.40-10.00)

Complications of DM
Diabetic peripheral polyneuropathy®
Diabetic arteriopathy®
Diabetic retinopathy®
Pancreatitis®

Cholelithiasis®

750 (52.9%)
120 (8.4%)
294 (20.7%)
96 (6.8%)
192 (13.5%)

Neurological
MMSE score®
Previous stroke®

Dementia®

24.00 (19.00-30.00)
57 (4%)
87 (6.1%)

Notes’ *Continuous variables (with Gaussian distribution) are indicated by their
mean (standard deviation); ®continuous variables (with non-Gaussian distribution)
are indicated by their median (interquartile range); “categorical variables are pre-
sented by absolute frequency (percentage) in the sample.

Abbreviations: DM, diabetes mellitus; BMI, body mass index; HDLc, high-density
lipoprotein cholesterol; LDLc, low-density lipoprotein cholesterol; HbAlc, hemo-
globin Alc; MMSE, Mini-Mental State Examination.

Assessment of Psychiatric Disorders
We observed that only a small percentage of patients
(0.6%) had somatic disorders. Instead, the number of
patients with obsessive-compulsive disorders was higher
(23.7%). Regarding depression, we observed that 15.2% of
the patients had average depression levels and 2.3% of
patients had high depression levels (Table 2).

Anxiety disorders were reduced, with only 3% of
patients presenting average levels of anxiety and 0.6%

Somatization 9 (0.6%)

Obsessive-compulsive 336 (23.7%)

Sensitivity 345 (24.3%)
Depression 216 (15.2%)
Anxiety 42 (3%)
Hostility 150 (10.6%)
Phobic/anxious 0 (0%)
Paranoid ideation 225 (15.9%)
Psychoticism 3 (0.2%)

Note: *Categorical variables are presented by absolute frequency (percentage) in
the sample.
Abbreviations: SCL, symptom checklist; DM, diabetes mellitus.

elevated levels. Moreover, 0.6% of patients had high levels
of psychiatric disorders. Also, 10.6% of patients had hos-
tility and 15.6% had delusional ideation. We observed that
patients with depression had a significantly lower quality
of life profile than patients without depression.

Assessment of Lipid and Glycemic Profile
We considered the presence of a disorder if a patient
experienced at least one category of disorders from the
SCL-90 categories. We compared glycemic and lipid pro-
files in patients with at least one moderate or severe dis-
order and in patients who had reduced or no disorders at
all. We observed that patients with moderate and severe
disorders had a significantly more altered lipid profile than
those without such disorders (Table 3).

Assessment of Cardiovascular Risk

Factors

Deriving univariate logistic regression models, we identify
the duration of DM as a significant risk factor for the
presence of moderate and severe psychiatric disorders
(OR = 1.093, 95% CI: 1.065-1.123, p <0.001). We noticed
that alcohol consumption is a significant risk factor (OR =
1.706, 95% CI: 1.348-2.159, p <0.001), as well as smok-
ing (OR = 2.241, 95% CI: 1.802-2.788, p <0.001). We
also observed that BMI and WC were significant risk
factors, OR = 1.023, 95% CI: 1.002-1.045, p = 0.035
and OR = 1.017, 95% CI: 1.011-1.023, p <0.001, respec-
tively. Regarding lipid profile, we observed that elevated
HDLc values were a protective factor (OR = 0.916, 95%
CI: 0.909-0.923, p <0.001). Conversely, elevated LDLc
values were not a significant risk factor (OR = 1.003, 95%
CI: 1.001-1.006, p = 0.151). We also found that
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Table 3 Lipid and Glycemic Profile in Patients with DM and Psychiatric Disorders Compared to Patients with DM and No Psychiatric

Disorders
Parameter® Patients with DM and Psychiatric Patients with DM without Psychiatric p-valueb
Disorders Disorders

Number (%) 705 (49.7%) 714 (50.3%) -
Age (years) 62.00 (54.00-65.00) 46.50 (38.50-54.00) <0.001
Duration of DM (years) 11.00 (8.00-14.00) 9.00 (7.00-11.50) <0.001
BMI (kg/m?) 28.00 (25.00-31.00) 27.00 (23.00-31.00) 0.029
WC (cm) 100.00 (91.00-109.00) 93.00 (80.00-107.00) <0.001
Fasting glycemia (mg/dL) 188.00 (134.00-248.00) 132.00 (97.00-180.00) <0.001
Postprandial glycemia (mg/dL) 212.00 (170.00-250.00) 158.00 (120.00-216.00) 0.001
HbAlc (%) 9.00 (8.40-10.20) 8.80 (8.25-9.65) 0.003
Triglycerides (mg/dL) 125.00 (95.00-168.00) 110.00 (84.00-137.00) <0.001
HDLc (mg/dL) 40.00 (35.00-56.00) 48.00 (36.00-60.00) <0.001
LDLc (mg/dL) 111.40 (83.20-140.60) 105.80 (88.00-151.40) 0.370

Notes: *Continuous variables (with non-Gaussian distribution) are indicated by their median (interquartile range); ®independent samples, Mann-Whitney U-test.
Abbreviations: DM, diabetes mellitus; BMI, body mass index; WC, waist circumference; HbAlc, hemoglobin Alc; HDLc, high-density lipoprotein cholesterol; LDLc, low-

density lipoprotein cholesterol.

triglycerides were not a risk factor. Regarding glycemic
profile, we observed that elevated fasting glycemia values
constituted a significant risk factor (OR = 1.010, 95% CI:
1.008-1.012, p <0.001). Postprandial glycemia was also a
risk factor (OR = 1.006, 95% CI: 1.005-1.007, p <0.001)
(Table 4).

We constructed logistic regression models to determine
the effects of different parameters of the lipid and the
glycemic profile in patients with DM on the probability
to develop moderate and severe psychiatric disorders.
Continuous type variables were tested in terms of linearity
following the Box-Tidwell procedure. We applied a

Bonferroni correction, and the statistical significance
threshold was p < 0.004. The final regression model was
statistically significant, 2 (11) = 450.901, p < 0.001, with
a Nagelkerke coefficient R = 0.442 so that the model
explained 44.2% of the variant of the presence of moderate
and severe psychiatric disorders among patients with DM.
Moreover, the Hosmer and Lemeshow goodness of fit test
indicated that the proposed model was suitable.

We noticed that a long DM duration is associated with
1.12 times higher odds of developing psychiatric disorders
than a short DM duration (OR = 1.120, 95% CI: 1.084—
1.158) (Table 4) and WC was also a significant risk factor

Table 4 Predictors of Moderate to Severe Mental Disorders in Patients with DM (Multivariate Logistic Regression Model; Nagelkerke

R? = 0.442)

Variable Predictor Crude OR 95% CI Adjusted OR 95% CI

Lower Upper Lower Upper
Duration of DM* 1.093 1.065 1.123 1.120 1.084 1.158
BMI 1.023 1.002 1.045 1.031 0.980 1.085
WC* 1.017 1.011 1.023 1.036 1.022 1.050
Alcohol consumption* 1.706 1.348 2.159 2.390 1.612 3.544
Smoking* 2.241 1.802 2.788 2.499 1.805 3.459
Fasting glycemia* 1.010 1.008 1.012 1.010 1.007 1.012
Postprandial glycemia* 1.006 1.005 1.007 1.006 1.003 1.008
HbAlc 1.000 0.988 1.012 1.070 0.962 1.191
Triglycerides 0.997 0.996 1.001 1.023 0.993 1.121
HDLc 0916 0.909 0.923 0.996 0.993 0.998
LDLc 1.003 1.001 1.006 1.024 1.014 1.034

Note: *Predictor variable is significant both independently and as a co-factor.
Abbreviations: DM, diabetes mellitus; BMI, body mass index; WC, waist circumference; HDLc, high-density lipoprotein cholesterol; LDLc, low-density lipoprotein

cholesterol.
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(OR = 1.036, 95% CI: 1.022-1.050). We noticed that
patients with alcohol consumption have 2.39 times higher
odds of developing psychiatric disorders than patients who
do not drink alcohol. Also, smokers have 2.499 times
higher odds of developing disorders than non-smokers.
We observed that triglycerides level was neither a protec-
tive nor a risk factor. A higher HDLc was associated with
a decreased likelihood of developing moderate or severe
psychiatric disorders (OR = 0.996, 95% CI: 0.993-0.998),
whereas higher LDLc was correlated with an increased
likelihood of moderate and severe psychiatric disorders
(OR = 1.024, 95% CI: 1.014-1.034).

Discussion

DM is characterized by chronic hyperglycemia, often with
high glycemic variability, responsible for the acute and
chronic complications of the disease.*> On the other
hand, changes in mental state cause significant glycemic
imbalances.>*>” Knowing that the therapeutic success of
diseases also depends on the mental state of patients, we
considered it extremely useful to assess their mental status,
especially in stressful conditions.

DM is one of the most serious and incurable chronic
conditions, causing changes in the psychological sphere of
patients. Permanent self-monitoring, strict calculation of
carbohydrate requirements, mealtimes, injectable treat-
ment, exercise dosage and many other aspects of the dis-
ease cause permanent tension, emotional control,
permanent stress, which is reflected on the personality of
the patient with DM.**%°

Studying the psychological particularity of patients
with DM is of major practical importance because it can
help both the patient and the physician, who develops the
treatment strategy. Knowledge, analysis of important psy-
chological characteristics of the factors that determine
disorder behaviors of the patient with DM, which may
improve or worsen the mental state, can influence the
evolution of the disease.*'*?

Mental disorders play an extremely important role in
global mortality, so 14.3% of deaths worldwide (about 8
million deaths annually) are due to psychiatric conditions.
The presence of psychiatric conditions increases the rela-
tive risk of all-cause mortality by 2.22%. Patients with
psychiatric disorders had a life expectancy that is shorter
by 8 to 20 years, compared to the general population and
they die due to cardiovascular diseases, neoplasia, and

. 43-4
lung diseases.**

We observed that 49.7% of the DM patients hospita-
lized after addressing the emergency room presented psy-
chiatric disorders. Accordingly, recent studies in Asia have
shown a fairly high prevalence of psychiatric disorders in
patients with DM. Khuwaja et al described a prevalence of
44% for depression and 58% for anxiety.*® Although stu-
dies in Western countries have found a lower prevalence,
Collins et al revealed prevalence values of 32% for depres-
sion and 22.4% for anxiety.47

In a study involving 940 patients with stable coronary
artery disease, Gehi et al showed that the number of
patients who did not comply with the drug recommenda-
tions was 3 times higher in the group with major symp-
toms of depression than in the group with minimal
symptoms.*® Rieckmann et al found that patients with
depressive symptoms were non-adherent to aspirin treat-
ment, this non-adherence increasing directly with the
severity of depression.*’

Studies conducted by Carliner et al published between
1986 and 2013, regarding the prevalence of cardiovascular
risk factors in patients with bipolar disorder and schizo-
phrenia showed an increase in obesity and DM in
Africans, white Americans, and Non-Hispanics.so Recent
meta-analysis data including several studies have demon-
strated a strong association between the presence of meta-
bolic syndrome and psychiatric disorders.”'>

Anxiety, schizophrenia, bipolar disorder, or other psy-
chiatric disorders are among the top 20 causes of disabil-
ity. Actual data suggest that in 2030, depression will
become a major cause of disability worldwide.
Depression is 3 times more frequent in patients who
have had a myocardial infarction compared to the general
population.* Also, approximately 15-30% of patients
with cardiovascular disease are diagnosed with depression.
In the PREMIER study, in hospitalized patients who had
an acute myocardial infarction, a 3-fold higher frequency
of depression was observed in women younger than 60

years of age, compared to men over 60 years of age.>

Relevance of Findings

We consider that mental state examination is analogous to
somatic state examination. Therefore, due to the negative
impact of cognitive disorders on the quality of life and
adherence to treatment, it is necessary to correctly evaluate
patients regarding their mental and psychiatric status,
especially after emergencies, when a treatment program
has to be established. One limitation of our study was that
no pre-admission mental health status was included.
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Future Perspectives

We intend to continue with the investigations regarding the
mental status of the patients. It is extremely useful to imple-
ment questionnaires to assess the mental status that is as easy
as possible, both for the physician and the patient.

Conclusions

Many patients with psychiatric disorders remain undiagnosed
even if patients with DM represent a psychologically vulner-
able population. They should be screened early and regularly
for both psychological and psychiatric conditions (anxiety,
depression, phobia, obsession, hostility), at admission in
order to receive proper treatment as soon as possible. We
observed that anxiety, schizophrenia, bipolar disorder are
among the more frequent causes of psychiatric disorders at
admission. Actual data suggest that in the coming years, psy-
chiatric disorders will become major causes of disability
worldwide.

Disclosure
The authors declared no conflicts of interest for this work.
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