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Abstract

In this study, it was aimed to evaluate the severity of depression and fatigue in patients with type 2 diabetes mellitus (T 2I®
aged > 60 years, with poor diabetes control. Between December 2018 and June 2019, 310 patients aged > 60 years, with
hemoglobin A1C > 10%, followed-up with the diagnosis of T2DM for at least 3 years in the internal medicine outpatient clinics of
Bursa Yiiksek Ihtisas Training and research hospital were included in the study. The geriatric depression scale (GDS) and fatigue
severity scale (FSS) questionnaires were administered. Patients were analyzed according to their sociodemographic and clinical
characteristics, according to their GDS and FSS scores. The GDS and FSS scores were higher in the female patients than in the
male patients, those with diabetes aged > 21 years than those aged < 21 years, those using premixed insulin than those using
basal bolus insulin and oral antidiabetic drug for + basal insulin, and those living alone than in those living with their families. The
FSS score was higher in patients with vitamin D levels < 20ng/mL. The factors affecting the GDS score were the FGS and FSS
scores in the multivariate analysis. The factors affecting the FSS score were the GDS, diabetes age, hemoglobin level, and vitamin
D level in the multivariate analysis. Poorly controlled diabetes affects elderly patients more in terms of their mental and physical
health. Therefore, these patients should be considered in terms of psychosocial aspects to increase treatment compliance and
effects.

Abbreviations: FSG = fasting serum glucose, FSS = fatigue severity scale, GDS = geriatric depression scale, HBA1C =
hemoglobin A1C, HDL = high-density lipoprotein, LDL = low-density lipoprotein, OAD = oral antidiabetic drug, T2DM = type 2

diabetes mellitus, TG = triglyceride.
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1. Introduction

Type 2 diabetes mellitus (T2DM) is a major global health
concern.! Tt is 1 of the most important causes of disease bur-
den, especially in elderly patients.!Vl It is a chronic process that
requires constant support and training for patient management
to prevent acute complications and reduce the risk of long-term
complications. In developed countries, the prevalence of diabetes
is higher in adults aged 65 and over.?! In Canada, the prevalence
of diabetes in adults aged 65 and over is 14% to 23%.5! The
aging of the population, increasing inactivity, and the increase
in obesity are among the factors that cause the increase in dia-
betes.! T2DM has a detrimental effect on the loss of organ
function during the natural aging process in the elderly.’ In
particular, diabetic effects such as glucose toxicity, insulin resis-
tance, and increased fat accumulation may increase the develop-
ment of sarcopenia and frailty in this patient group.!® In studies
conducted, it has been determined that 40% of the diabetic
elderly have more than 1 comorbidity, and 40% to 50% have
3 or more comorbidities.® When all these negative factors are
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considered together, in the long term, T2DM can impair mental
health and quality of life.

Depressive symptoms and fatigue are 3 times more com-
mon in elderly patients with diabetes.”! Depression can lead to
mental health deterioration, decreased quality of life, decreased
working ability, and a further increase in complaints due to
existing diseases.!'”! Although the exact cause of depression is
unknown, changes in neurochemicals in the brain, genetics,
medical conditions, disability, social isolation, and psychoso-
cial stressors have been implicated in depression, and many
of these factors are more common in older adults.'? In
patients 65 years of age and older, depression has been associ-
ated with emotional distress, increased health care costs, mor-
bidity, higher risk of suicide, and death from other causes.!"?!
Fatigue is a physical and mental exhaustion condition that is
seen in physical and mental illnesses, including weakness and
lack of energy,'* and unless it is controlled, it can negatively
affect the daily activities of people. Fatigue is more common
in patients with depression.!'”! In addition, fluctuations in glu-
cose levels seen in patients with T2DM, drug side effects due to
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polypharmacy, fear of coping with the disease on its own, and
development of various complications in the short and long
term can trigger fatigue, which may make the management of
diabetes more difficult.

2. Aims

This study aimed to measure the severity of depression and
fatigue in T2DM patients, aged > 60 years, with poor diabetes
control and evaluate this situation comprehensively.

3. Methods

Between December 2018 and June 2019, 310 patients aged
60 and over, followed-up with the diagnosis of T2DM in the
Internal Medicine outpatient clinics of Bursa Yiksek Ihtisas
training and research hospital were included. The inclusion
criteria were as follows: having a diagnosis of T2DM for at
least 3 years; being aged 60 or over; having a hemoglobin A1C
(HBA1C) level = 10%; not having any acute or severe diseases,
such as stroke, acute renal failure, or cognitive impairments.

The geriatric depression scale (GDS) and fatigue severity scale
(FSS) questionnaires were given to the patients, who were asked
to fill them out. The GDS, consisting of 30 questions, was devel-
oped by Yesavage!'! and adapted to Turkish by Ertan et all'”]
While yes answers to some questions are coded as 0 points and
no answers as 1 point, in some questions, the coding is in the
opposite direction. The total score obtained is the depression
score. An increase in this score indicates the presence of depres-
sion. The total score range varies between 0 and 30. A GDS
score between 0 and 10 is accepted as no depression, 11 to 13 as
possible depression, and > 14 indicates definite depression. The
FSS includes 9 items related to fatigue and uses a 7-point Likert-
type scale. The Turkish version of the FSS has been shown to be
valid and reliable in different patient populations.!'8! A score of
4 or higher indicates severe fatigue.

In addition, the patients’ age, sex, duration of diabetes, diabe-
tes treatment, comorbidities, educational status, marital status,
and smoking status were noted. The body mass index (BMI)
was calculated using the following equation: body weight (kg)/
height> (m). The World Health Organization defined anemia
as a hemoglobin concentration below 12g/dL for women and
13g/dL for men.""?"! Serum vitamin B ,, hemoglobin, fasting
serum glucose (FSG), triglyceride (TG), high-density lipoprotein
(HDL) cholesterol, vitamin D, and HbA1c levels were measured.
A serum vitamin B, level of 200 to 300 pg/mL is considered as
a borderline value (additional tests are needed) and < 200 pg/
mL is considered as vitamin B, deficiency.?!l A serum ferritin
level < 15ng/mL is considered as an iron deficiency.??! Vitamin
D deficiency was defined as a vitamin D level < 20 ng/mL.12*!
The low-density lipoprotein (LDL) level was calculated using
the Friedewald formula: LDL (mg/dL) = Total cholesterol (mg/
dL) - HDL (mg/dL) - TG (mg/dL)/5.24 Non-HDL cholesterol
was calculated with the “total cholesterol-HDL” formula.

Written informed consent form was obtained from all of the
patients. This study was approved by the Ethics Committee of
Health Sciences University Bursa Yiiksek Ihtisas training and
research hospital (Decision number 2011-KAEK-252019/05-09.

3.1. Statistical analysis

The suitability of the continuous variables to normal distribu-
tion was examined using the Kolmogorov—Smirnov and Shapiro-
Wilk tests. In the comparisons of 2 groups, the independent
samples #-test was used in the comparisons of the groups with
normal distribution, and the Mann-Whitney U test was used in
the comparisons of groups that did not have normal distribution.
In the comparisons between the 3 groups, ANOVA was used if
the data were compatible with normal distribution; however,
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if the data were not normally distributed, the Kruskal-Wallis
test was used. Correlation coefficients and statistical significance
were calculated using the Spearman test for relations between
non-normally distributed or ordinal variables. The effects of
different predictors on the FSS and GDS scores were examined
using a multivariate linear regression model. Statistical analyses
were performed using the SPSS software (IBM Corp. Released
2012. IBM SPSS Statistics for Windows, version 21.0. Armonk,
NY), and statistical significance was set at P <.035.

4. Results

In total, 310 patients were included in this study. Of these, 192
(61.9%) were female, and 118 (38.1%) were male. The median
age of the patients was 67 years (60-88 years). There were 108
patients (34.8%) between 60 and 64 years old, 164 patients
(52.9%) between 65 and 74 years old, 32 patients (10.3%)
between 75 and 84 years old, and 6 patients (1.9%) =85 years
old. The median duration of diabetes was 10 years (range: 3-37
years). There were 160 patients (51.6%) with a diabetes dura-
tion £ 10 years, 100 patients (32.3%) with a duration of 10
to 20 years, and 50 patients (16.1%) aged > 21 years. Of the
patients, 61.3% had accompanying comorbidities, and 38.7%
had no known additional disease. The median FSG score was
233.10 mg/dL (86—459). The median HBA1C level was 11.1%
(range: 10-16.89%). There were 104 patients (35.5%) with a
GDS score of < 10, 42 patients (13.5%) with a GDS score of
11 to 13, and 164 patients (52.9%) with a GDS score of > 14.
There were 66 patients (21.3%) with an FSS score of < 4 and
244 patients (78.7%) with an FSS score of > 4. Other sociode-
mographic and laboratory values of the patients are summa-
rized in Table 1.

In the comparisons between the women and men, both the
GDS and FSS scores were found to be significantly higher in the
women (P <.001 and P <.001, respectively). The FSS and GDS
scores differed between the diabetes duration groups (P <.001
and P =.001, respectively). The GDS score was significantly
higher in patients with diabetes aged > 21 years than in patients
aged < 10 years and when compared to the patients aged 11-20
years (P <.001 and P =.014, respectively). The FSS score was
found to be statistically significantly higher in the patients with
diabetes aged > 21 years than in those aged < 10 years (P < .001)
(Table 2).

When the patients were grouped according to the treatments
they received, the FSS (P <.001) and GDS scores (P = .002) dif-
fered. The GDS score was found to be statistically significantly
higher in the patients using premixed insulin (2 injection daily)
than in those using an oral antidiabetic drug (OAD) + basal
insulin (1 injection daily), and it was also significantly higher
in the patients using basal bolus insulin (4 injections daily) than
in those using an OAD + basal insulin (P =.005 and P <.001,
respectively). Similarly, the FSS score was found to be signifi-
cantly higher in patients using premixed insulin when com-
pared to patients using an OAD + basal insulin, and it was also
significantly higher in patients using basal bolus insulin than
in those using an OAD + basal insulin (P <.001 and P <.001,
respectively). Geriatric depression and the FSS scores were sig-
nificantly higher in patients living alone than in those living
with their families (spouse or children) (P =.014 and P =.038,
respectively) (Table 2).

The FSS score was significantly higher in individuals with
vitamin D levels < 20ng/mL than in those with vitamin D lev-
els > 20ng/mL (P = .006), but no difference was found between
the 2 groups in terms of the GDS score (P =.92). When the
patients were examined according to their vitamin B,, levels,
the GDS scores varied between the groups (P =.033). In the
subgroup analyses, patients with vitamin B,, levels < 200 pg/mL
had significantly higher GDS scores than those with a level > 300
pg/mL (P =.044). In addition, patients with vitamin B, levels
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Sociodemographic, clinical and laboratory characteristics of the patients.

Variables N (%)(?> Median (Minimum; Maximum)(?>
Sex Female 192 (%61.9)
Male 118 (%38.1)
Age (yr) 67 (60;88)
Age category (yr) 60-64 108 (%34.8)
65-74 164 (%52.9)
75-84 32 (%10.3)
>85 6 (%1.9)
Duration of diabetes (yr) 10 (3;37)
Diabetes duration category (yr) <10 160 (%51.6)
11-20 100 (%32.3)
>21 50 (%16.1)
Comorbidity No 120 (%38.7)
CVD 108 (%34.8)
Other 82 (%26.5)
Hypertension No 210 (%67.7)
Yes 100 (%32.3)
CD No 298 (%96.1)
Yes 12 (%3.9)
Hyperlipidemia No 52 (%16.8)
Yes 258 (%83.2)
CKD No 274 (%88.4)
Yes 36 (%11.6)
FSG 233.1 (86.0;459.0)
HBA1C (%) 11.1 (10.0;16.8)
BMI (kg/m?) 18.5-24.9 48 (%15.5)
25-29.9 92 (%29.7)
>30 170 (%54.8)
Marital status Married 218 (%70.3)
Divorced/widow 92 (%29.7)
Education level < high school 284 (%91.6)
high school 16 (%5.2)
> high school 10 (%3.2)
GDS category <10 104 (%33.5)
11-13 42 (%13.6)
>14 164 (%52.9)
FSS category <4 66 (%21.3)
>4 244 (%78.7)
Ferritin category (ng/mL) <15 30 (9.7%)
>15 278 (90.3%)
Vitamin B12 category (pg/mL) <200 32 (10.3%)
200-299 84 (27.1%)
>300 194 (62.6%)
Vitamin D category (ng/mL) <20 272 (87.7%)
>20 38 (12.3%)

BMI = body mass index, CD = cerebrovascular disease, CKD = chronic kidney disease, CVD = cardiovascular disease, FSG = fasting serum glucose, FSS = fatigue severity scale, GDS = geriatric

depression scale, HBA1C = hemoglobin A1C.

of 200 to 299 pg/mL had significantly higher GDS scores than
those with levels > 300 pg/mL (P =.045). There was no signifi-
cant relationship between the FSS scores and vitamin B, levels
(P =.47). No relationship was found between the patients’ age,
BMI, smoking, presence of anemia, ferritin, LDL, non-HDL,
and TG levels and the FSS and GDS scores (Table 2).

In the correlation analysis, a positive correlation was found
between the GDS and FSS scores, FSG levels, and duration of
diabetes (P <.01, P <.01, P <.01, respectively). There was a
negative correlation between the GDS score and hemoglobin
levels (P < .01). While there was a positive correlation between
the FSS score and FSG levels and the diabetes duration (P < .01,
P < .01, respectively), there was a negative correlation between
the FSS score and the hemoglobin and vitamin D levels (P < .01,
P < .01, respectively). While there was a negative correlation
between the diabetes duration and hemoglobin levels (P <.01),
a positive correlation was found between the diabetes duration
and vitamin D levels (P < .05). In addition, a negative correla-
tion was found between age and HBA1c with the hemoglobin
levels (P < .05, P < .05 respectively) (Table 3).

When the factors affecting the GDS score were examined, the
FSG and FSS scores, diabetes age, and hemoglobin level were
determined as statistically significant factors in the univariate
analysis (P <.001, P <.001, P<.001, and P =.002, respec-
tively). In the multivariate analysis, the FGS and FSS scores
were found to be significant (P =.002 and P <.001, respec-
tively) (Table 4). Considering the factors affecting the FSS score,
the GDS score, diabetes age, hemoglobin, vitamin D, and FSG
were significant in the univariate analysis (P <.001, P <.001,
P <.001, P =.007, and P <.001, respectively); the GDS score,
diabetes age, hemoglobin, and vitamin D were significant in the
multivariate analysis (P <.001, P =.025, P =.001,and P < .001,
respectively) (Table 5).

5. Discussion

In this study, depressive symptoms were found in 66.5%
(13.6% probable depression, 52.9% definite depression) of
the patients aged over 60 years with poorly controlled T2DM.
In addition, the FSI score was >4 in 78.7% of the patients.
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Comparison of patient characteristics according to fatigue severity scale and geriatric depression scale.
FSS GDS
Median (Minimum;Maximum) P-value Median (Minimum;Maximum) P-value
Sex Female 6.11 (1.1;9) <.0001** 16 (1;29) <.0001**
Male 4.6 (0.4;7) 10 (0;26)
Duration of diabetes (yr) <10 5.50 (0.4;7.5) <.0001** 12 (1;26) .001**
11-20 6(2;7) 14 (0;29)
>21 6.3(3.8; 18 (1;28)
Age category (yr) 60-64 5.75(0.4; .98 15(1;25) .90
65-74 5.6 (2;7. 14 (0;29)
75-84 6.11(1.1; 14.5 (1;24)
>85 5.6 (5.5; 14 (10;21)
Diabetes treatment OAD 5.45(0.4; <.0001** 13.5(1;29 .002**
OAD + basal insulin 43(2.1; 10 (0;22)
Premixed insulin 6.3 (2;7) 17 (1;24)
Basal bolus insulin 6 (2;7) 15 (3;28)
BMI category 18.5-24.9 5.25(1.1; .93 14 (0;26) 46
25-29.9 6 (4;7) 14 (1;28)
>30 57@21; 14 (1;29)
Social environment Living with family 5.2 (0.4, .038* 13(0;28) .014*
Living alone 55(1.1; 16.5 (3;29)
Smoke No 5.7 (0.4; .58 14 (0;29) .30
Yes 5.6 (2;7) 12 (1;26)
Vitamin D (ng/mL) <20 ng/mL 59(1.1; .006** 14 (0;29) .92
>20 ng/mL 4.6 (0.4;7) 15 (2;25)
Anemia Yes 6 (2;7) 196 15(0;27) .39
No 5.65 (0.4;9) 14 (1;29)
Ferritin (ng/mL) <15 6.11(2;7) .23 14 (4;29) .63
>15 5.7 (0.4;,9 14 (0;28)
Vitamin B12 (pg/mL) <200 511 (2.2;7 A7 15(1;29) .033*
200-299 6(2,7.5 13 (1;24)
>300 5.7(0.4,9 11.5 (0;25)
LDL cholesterol (mg/dL) <100 5.6 (2,9 .53 14 (1;27) .82
>100 5.8 (0.4;7.5) 14 (0;29)
Non-HDL cholesterol (mg/dL) <130 55(2;7) .34 15 (1;27) .92
>130 5.9(0.4,9) 14 (0;29)
Triglyceride (mg/dL) <150 6(0.4,9 .39 14 (1;29) .88
>150 5.6 (2;7.5) 14 (0;28)
BMI = body mass index, HDL = high density lipoprotein, LDL = low density lipoprotein, OAD = oral antidiabetic drugs.
P <.01,"P < .05.
Correlation analysis of patient characteristics with fatigue severity scale and geriatric depression scale scores.
No 1Decimal?> 2Decimal?> 3Decimal?> 4Decimal?> 5Decimal?> 6Decimal?> 7Decimal?> 8Decimal?> 9Decimal?>
1 GDS 1.000 .533** —-.061 .218** .199** .020 —-.164** a1 .019
2 FSS 533+ 1.000 .002 216™* 197+ .087 —-.280** .021 =211
3 HBAIC —-.061 .002 1.000 420%* -.009 —-.143* .035 .004 -122*
4 FSG 218** 216** 420** 1.000 .003 -.097 -.074 -.078 -.108
5 Duration of diabetes 199%* 197+ —-.009 .003 1.000 074 -.367** 015 125*
6 Age .020 .087 -143 -.097 074 1.000 -119* .027 -.009
7 Hemoglobin -.164** —.280** 035 -.074 -.367** -119* 1.000 —-.092 .068
8  Vitamin B12 a1 .021 .004 -.078 015 027 -.092 1.000 139*
9 VitaminD .019 -211** -122* -108 125 -.009 .068 139* 1.000

FSG = fasting serum glucose, FSS = fatigue severity scale, GDS = geriatric depression scale, HBA1C = hemoglobin A1C.

“P<.01,
‘P < .05 Pearson correlation.

Current depressive symptoms and fatigue rates in these patients
can make treatment compliance difficult and create a vicious
circle.” Depression rates differ in elderly patients with T2DM
in studies conducted in different geographies. While the depres-
sion rate in T2DM patients was 29.7% in the study conducted
by Gorska-Ciebiada et al?¥ in Poland, this rate was 26% in a
study conducted in China and 15.4% in a study conducted in
Japan.?”! In another study conducted in Vietnam, the depres-
sion rate in this patient population was 79.4% (69.4% mild

depressive symptoms and 10% moderate and severe depressive
symptoms).l?8! The reason for the different rates of depression
may be due to the evaluation of the patients with different geog-
raphies or different ethnic origins, and with different assessment
scales. In addition, the fact that the patient recruitment criteria
of the studies are different may also affect this situation. Previous
studies have found a relationship between poor disease control
and increased depressive symptoms in T2DM patients.*’! In
the current study, examining the elderly with poorly controlled
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Univariate and multivariate regression analysis for geriatric depression scale.

Univariate regression analysis

Multivariate regression analysis

Unstandardized Standardized Unstandardized Standardized
coefficients coefficients coefficients coefficients
Model B Std. Error Beta t P-value B Std. Error Beta t P-value
1 FSG .022 .005 247 4477 <.0001** 1 .014 .004 154 3.124 .002**
2 FSS 2.330 219 517 10.613 <.0001** 2 2.090 228 464 9.158 <.0001**
3 Duration of diabetes 170 .048 199 3.561 <.0001**
4 Hemoglobin —-.837 267 -176 -3.138 .002**
Dependent variable: GDS.
FSG = fasting serum glucose, FSS = fatigue severity scale, GDS = geriatric depression scale.
Table 5
Univariate and multivariate regression analysis for fatigue severity scale.
Univariate regression analysis Multivariate regression analysis
Unstandardized Standardized Unstandardized Standardized
coefficients coefficients coefficients coefficients
Model B Std. Error Beta t P-value B Std. Error Beta t P-value
1 GDS 115 .011 517 10.613 <.0001** 1 .100 011 450 9.197 .000**
2 Duration of diabetes .046 011 244 4.421 <.0001** 2 .022 .010 114 2.249 .025*
3 Hemoglobin -315 057 —-.298 -5.480 <.0001** 3 -173 .053 -164 —-3.261 .001**
4 Vitamin D -.029 011 -.154 —2.732 .007** 4 -.032 .009 -170 -3.639 .000**
5 FSG 004 .001 206 3.692 <.0001**

Dependent variable: FSS.
FSG = fasting serum glucose, FSS = fatigue severity scale, GDS = geriatric depression scale.

diabetes, instead of only diabetic elderly, may have led to higher
rates of depression and fatigue. For this reason, especially in the
presence of poorly controlled diabetes in the elderly, it is neces-
sary to examine the psychosocial aspects of the patients as well
as controlling diabetes.

In this study, the GDS scores were significantly higher in the
women compared to men. There may be several reasons for
higher rates of depression in diabetic elderly women when com-
pared to men. The genetic inheritance of major depressive dis-
order is estimated to be 30% to 40%, and there is evidence that
women have a stronger genetic risk than men.” Estrogen exerts
attenuating effects on sympathoadrenal response and may exert
activating or reducing effects on hypothalamicpituitary-adre-
nocortical axis responses.’!! However, a reduced hypothalam-
icpituitary-adrenocortical axis response to stress can easily put
women at risk for depression. In various studies conducted with
T1DM and T2DM patients, it was observed that women had
higher depression rates than men.” In the current study, FSI
scores were significantly higher in women when compared to
men. In a study evaluating FSI in patients with T2DM, the FSI
scores were higher in the women when compared to the men, as
in the current study.?*®! Increased fatigue with increasing age has
been reported in both men and women.?¥ In addition, women
are 1.5 times more likely to experience fatigue than men.
Depressive women are also more likely to experience somatic
symptoms such as low energy, fatigue, and pain.Bs! Thus, in the
study herein, the high level of fatigue in the female patients may
have resulted from the high rates of depression.

In this study, the FSI and GDS scores were significantly lower
in the patients living with their spouse or family when compared
to those living alone. In a different study conducted on diabetic
patients in Turkey, the severity of fatigue was found to be higher
in those living alone when compared to those living with their
spouse or children.®* In patients who live alone, the inability
to share the responsibility of the disease with their spouse or

family and the person’s effort to overcome the disease alone may
be the reason for this situation.

Herein, a significant relationship was found between depres-
sive symptoms and the duration of diabetes. As the duration of
diabetes increased, the depression score increased. In addition,
it was observed that the FSI values increased with the increase
in the duration of diabetes. In a previous studies, similar to this
study, it was shown that depression rates increased as the dura-
tion of diabetes increased.!?’! Microvascular and macrovascular
complication rates that increase with the duration of diabetes
may reduce the ability to cope with the disease and trigger
depression. Moreover, it was found in this study that the GDS
and FSS scores were significantly higher in the patients who
received basal bolus insulin therapy or premix insulin therapy
when compared to patients using an OAD + basal insulin ther-
apy. The number of daily insulin applications of the patient may
increase the their anxiety and trigger depression and fatigue.
There may be various reasons for the development of depres-
sion and fatigue in patients using insulin. For example, the pain
and discomfort experienced by the patient during the injection,
the decrease in the quality of life, the fear of experiencing hypo-
glycemia due to misunderstandings in the treatment may be the
cause of this situation.¢!

In this study, the FSI scores were significantly higher in
the patients with a vitamin D level < 20ng/mL than in those
with > 20 ng/mL. In older people, the skin’s ability to synthesize
vitamin D is significantly reduced. Vitamin D is also involved in
various processes through its unique receptor (vitamin D recep-
tor) and is also required for bone and skeletal muscle metabo-
lism.’”! Therefore, vitamin D deficiency can be associated with
musculoskeletal pain and bone disorders. The reason for fatigue
in these patients may be that these functions are not fulfilled by
vitamin D. Similar to the current study, in the study of Pennisi et
al, patients with fatigue showed lower levels of vitamin D when
compared with those without fatigue.’®! In contrast, another
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study on chronic fatigue syndrome did not reveal any associ-
ation between perceived fatigue and vitamin D levels.”! It was
also reported that vitamin supplements do not affect fatigue in
frail elderly patients.*?! In this study, there was no difference
between the vitamin D groups in terms of depression scores.
Similar to the current study, a population-based observational
study of 527 participants in Japan failed to find an association
between 25 (OH) D3 and depressive symptoms.*!! A published
review examined the effects of vitamin D supplementation on
depressive symptoms. The results of this review of 7 studies
showed that vitamin D supplementation had no overall effect
on depressive symptoms.*?! A population cohort study of peo-
ple aged 65 and over in the Netherlands reported that 25 (OH)
D levels were 14% lower in those diagnosed with both minor
depression and major depression.*}! Using different depression
scales in studies on vitamin D and reporting results from geog-
raphies with different climates may cause different results. In
addition, patients with low vitamin D levels but taking vitamin
D supplements were included in the current study. This may be a
confounding factor and may have affected the results.

It was previously reported that psychiatric disorders, such
as depression, are more common in the presence of anemia.*!
On the contrary, some other studies did not find a relationship
between the hemoglobin level and depression.™! In the cor-
relation analysis performed in herein, a negative correlation
was found between the hemoglobin values and FSI and GDS
scores. Depression may occur as a result of anemia. Anemia may
lead to impaired quality of life, and a deterioration in mood
and fatigue.*! In addition, malfunctions in cerebral oxygen
transport due to anemia may trigger this situation. However,
the deterioration of a balanced diet due to depression may fur-
ther exacerbate depression by triggering anemia. In addition, in
this study, no relationship was found between the vitamin B ,
level and FSS score. Depression scores were higher in patients
with vitamin B, levels of 200 to 299 pg/mL and <200 pg/mL
compared to those with 300 pg/mL. In previous studies, it was
reported that a low vitamin B , level affects mental health neg-
atively.”! In different observational studies, no relationship was
found between the vitamin B , level and poor mental health.**!

This study had some limitations. The fact that the study was
conducted in a single tertiary hospital prevented it from being
generalizable. Therefore, the admission of primary and sec-
ondary care patients aged 60 and over could not be evaluated.
The diabetic complications of the patients were evaluated, but
information about the complications of the patients could not
be obtained. The number of drugs used daily by the patients
and hypo-hyperglycemia attacks were also not evaluated. All of
these may be factors that can affect depression and fatigue. In
addition, no evaluation was made regarding the mental health
of the patients, such as the presence of dementia. None of the
patients were using iron or vitamin B , replacements; however,
patients using vitamin D were not excluded from the study. This
can cause a confounding effect with vitamin D related analysis.
However, the strength of the study was that a large number of
poorly controlled elderly patients were evaluated.

6. Conclusion

Higher rates of depression and fatigue were found in patients
aged > 60 years with an HBA1C value of 10%, especially in the
women, patients with a long diabetes duration, patients receiv-
ing basal bolus insulin and premix insulin therapy, and patients
living alone. In addition, those with low vitamin D levels were
associated with fatigue, while those with low vitamin B, levels
were found to have a higher rate of depression. In the multivar-
iate regression analysis, the most effective parameters for the
FSS score were the GDS score, diabetes age, hemoglobin, and
vitamin D levels, while the most effective parameters for the
GDS score were the FSG and FSS scores. Although diabetes is an

Medicine

important health problem among elderly patients, poorly con-
trolled diabetes affects these patients more in terms of mental
and physical health. Therefore, while evaluating these patients,
psychosocial aspects should also be considered in order to
increase treatment compliance and treatment effect, eliminate
possible adverse effects of depression on treatment, and break
the possible vicious circle.
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