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Exploring the relationship between glycated 
haemoglobin levels and geriatric syndromes in 
elderly patients with diabetes (a cross­sectional 
study)

Abstract
Background. One common chronic condition is diabetes mellitus (DM), which is more prevalent in the elderly and is 
often linked to a variety of issues and concomitant conditions. Geriatric symptoms, such as depression, weakness, tired‑
ness, and insomnia, are known to impact health outcomes in this demographic significantly.
Objective. This study investigated the connection between glycated hemoglobin (HbA1c) levels and geriatric symptoms 
in seniors with diabetes.
Methods. An appropriate sample of fifty senior people (60–85 years old) with diabetes mellitus was selected from the 
outpatient ward of Saveetha Hospital. The HbA1c values were assessed in addition to examinations for geriatric symp‑
toms using established measures. Potential correlations between HbA1c levels and geriatric syndromes were examined 
by statistical analysis.
Results. The following variables showed significant positive relationships with HbA1c levels: frailty (r = 0.571, p < 
0.000), fatigue (r = 0.725, p < 0.000), sleeplessness (r = 0.631, p < 0.000), and geriatric depression (r = 0.529, p < 0.000).
Conclusion. In older diabetes mellitus patients, higher HbA1c levels were linked to a higher prevalence of fatigue, insom‑
nia, frailty, and depression. These results emphasize the need for glycemic control in treating geriatric diseases in this 
population.
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Streszczenie
Wstęp. Jedną z powszechnych przewlekłych chorób jest cukrzyca (DM), która częściej występuje u osób starszych i czę‑
sto wiąże się z różnorodnymi problemami i chorobami współistniejącymi. Objawy geriatryczne, takie jak depresja, osła‑
bienie, zmęczenie i bezsenność, znacząco wpływają na wyniki zdrowotne tej grupy demograficznej.
Cel. Badanie to badało związek między poziomami hemoglobiny glikowanej (HbA1c) a objawami geriatrycznymi u senio‑
rów z cukrzycą.
Metody. Wybrano odpowiednią próbkę pięćdziesięciu seniorów (w wieku 60–85 lat) z cukrzycą z ambulatorium Szpitala 
Saveetha. Oceniano wartości HbA1c oraz przeprowadzono badania objawów geriatrycznych przy użyciu uznanych me‑
tod. Możliwe korelacje między poziomami HbA1c a zespołami geriatrycznymi badano za pomocą analizy statystycznej.
Wyniki: Następujące zmienne wykazały znaczące dodatnie związki z poziomami HbA1c: słabość (r = 0.571, p < 0.000), 
zmęczenie (r = 0.725, p < 0.000), bezsenność (r = 0.631, p < 0.000) oraz depresja geriatryczna (r = 0.529, p < 0.000).
Wnioski. U starszych pacjentów z cukrzycą wyższe poziomy HbA1c były związane z wyższym występowaniem zmęcze‑
nia, bezsenności, słabości i depresji. Wyniki te podkreślają potrzebę kontroli glikemii w leczeniu chorób geriatrycznych 
w tej populacji.
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Introduction
Diabetes mellitus (DM) is a chronic metabolic condition cha‐
racterized by persistent hyperglycemia resulting from impaired 
metabolism of proteins, fats, and carbohydrates, often linked to 
insufficient insulin secretion or reduced insulin sensitivity [1]. 
Various classifications of diabetes, including gestational diabe‐
tes, type 1, and type 2 diabetes, differ in diagnostic criteria, un‐
derlying etiology, and genetic predisposition [2]. Type 1 
diabetes (T1DM), accounting for about 5% of all diabetes ca‐
ses, is marked by insulin deficiency and is typically managed 
with short­acting, long­acting, or intermediate­acting exogeno‐
us insulin formulations [3]. T1DM, also known as autoimmune 
diabetes, results from the destruction of pancreatic β­cells, le‐
ading to hyperglycemia, with symptoms typically emerging in 
childhood or adolescence, though they can appear later [4]. Type 
2 diabetes (T2DM) is a significant global health issue, particu‐
larly affecting older adults, and requires ongoing patient care to 
minimize acute and chronic complications [5]. In developed co‐
untries, diabetes prevalence is higher among those aged 65 and 
older [6]. In Canada, type 2 diabetes is more common in older 
adults (14% to 23%) compared to the US (8.5%) [7]. T2DM ad‐
versely affects organ function, including cardiovascular, renal, 
and nervous systems, exacerbating age­related decline [8]. Fac‐
tors such as rising obesity rates, increased inactivity, and an 
aging population contribute to the growing incidence of diabetes 
[9]. Research indicates that 40% of older adults with diabetes 
have at least two co­morbidities, and 40–50% have three or more 
[10, 11]. This population is particularly vulnerable to frailty and 
sarcopenia due to diabetes­related effects like increased fat 
storage and insulin resistance [12]. Long­term consequences 
of T2DM include deteriorating mental health and quality of 
life, with older diabetic individuals being three times more li‐
kely than their non­diabetic counterparts to experience de‐
pressive symptoms and fatigue [13]. Depression leads to 
reduced quality of life, diminished working capacity, and 
worsened symptoms of pre­existing conditions [14]. While 
the etiology of depression is complex, it is associated with 
genetics, illnesses, social isolation, disability, psychosocial 
stressors, and changes in brain chemistry, all of which are 
more prevalent in older adults [15, 16]. Fatigue, a state of 
psychological and physical exhaustion, can significantly im‐
pact daily activities and is often experienced by patients with 
depression [17, 18]. In older adults (65+), depression is lin‐
ked to increased suicide risk, morbidity, higher medical costs, 
and physical and emotional suffering [19]. Factors such as 
blood sugar variability, medication side effects, anxiety about 
self­management, and complications can exacerbate fatigue 
and complicate diabetes management. The 10­item Scale as‐

sesses chronic fatigue symptoms, viewing exhaustion as a sin‐
gle cause without breaking it down into distinct elements whi‐
le ensuring all facets of exhaustion are represented [20]. A 
seven­item survey screens for insomnia, focusing on subjecti‐
ve sleep aspects and distress levels [21]. Depression is not a 
natural part of aging; early identification and treatment can le‐
ad to recovery. Untreated depression can result in a lower qu‐
ality of life, prolonged recovery from illness or surgery, 
increased medical needs, and even suicide, affecting the social, 
cognitive, functional, and physical domains of health. The 
Short Form GDS, created in 1986, consists of 15 questions de‐
rived from the long­form GDS that correlate strongly with de‐
pressive symptoms [22]. The CFS, developed in 2005 and 
used in over 20 countries, assesses frailty in older adults, lin‐
king health issues to functional impact. It is based on the Fra‐
ilty Index from the Canadian Study of Health and employs a 
nine­point rating system to evaluate mobility, energy, physical 
activity, and function [23].

Methods
Study Design and Setting
A cross­sectional study was conducted over 18 weeks in the 
outpatient ward at a private hospital.

Population and Sampling
Fifty diabetic patients aged 60–85 with HbA1c levels > 6.5% 
were selected through convenience sampling. Exclusion crite‐
ria included recent trauma, degenerative or inflammatory dise‐
ases, severe pulmonary conditions, history of orthopedic 
surgery, or diagnosed mental disorders.

Data Collection and Analysis
Participants provided informed consent and were assessed 
using the FAS, ISI, GDS, and CFS. HbA1c levels were extrac‐
ted from medical records. Data normality was tested using the 
Shapiro­Wilk test, and statistical analyses were performed 
using IBM SPSS version 26.

Results
Significant positive correlations were observed between HbA‐
1c levels and all clinical assessments:
• FAS (p = 0.000, r = 0.725).
• ISI (p = 0.000, r = 0.639).
• GDS (p = 0.000, r = 0.529).
• CFS (p = 0.000, r = 0.571).
These findings indicate that poor glycemic control is strongly as‐
sociated with fatigue, sleep disturbances, depression, and frailty.
A significant positive correlation was identified between the Fatigue 

Variable N Mean STD.Deviation

Table 1. Demographic characteristics of the participants

AGE

60­64

65­69

70­75

Above 75

GENDER

Male

Female

23

18

5

4

 25

 25

66.3

1.50

5.421

0.505
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Figure 1. Age group­wise presentation

Figure 2. Diabetes patients by gender

Figure 3. Grading of Fatigue Assessment Scale (FAS)

Figure 4. Grading of insomnia severity index

Figure 5. Grading of Geriatric Depression Scale
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Assessment Scale (FAS) and HbA1c findings (p = 0.000, r = 0.725).

Figure 6. Grading of Clinical Frailty Scale

Variable N R P Value

Table 2. Relationship between HbA1c Test And Fatigue Assessment Scale (FAS)

Assessment Scale (FAS) 50 0.725 0.000

Figure 7. Graph representing the correlation between HbA1c and fatigue assessment scale

Variable N R P Value

Table 3. Relationship between HbA1c Test and Insomnia Severity Index

Insomnia Severity Index 50 0.631 0.000

Figure 8. Graph representing the correlation between the HBA1C test and insomnia severity index

The Insomnia Severity Index and HbA1c test show a signifi‐
cant positive correlation (p = 0.000, r = 0.631).

doi.org/10.56984/8ZG020CN4TC
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The data indicates a high positive connection (p = 0.000 
and r = 0.529) between the HbA1c test and the Geriatric De‐
pression scale.

Variable N R P Value

Table 4. Relationship between HbA1c Test and Geriatric Depression Scale

Geriatric Depression scale 50 0.529 0.000

Figure 9. Graph representing the correlation between the HbA1c test and geriatric depression scale

Variable N R P Value

Table 5. Relationship between HbA1c Test and Clinical Frailty Scale

Clinical Frailty scale 50 0.571 < 0.000

Figure 10. Graph representing the correlation between the HbA1c test and the clinical frailty scale

The HbA1c test and the Clinical frailty scale have a substan‐
tial positive connection, with a 0.000 significant p­value and 
an r­value of 0.571.
Therefore, the results indicate that elevated HbA1c levels are 
strongly associated with fatigue, insomnia, frailty, and de‐
pression, contributing to their high incidence in people with 
diabetes mellitus.

Discussion
Diabetes mellitus (DM) complications extend beyond metabo‐
lic issues, contributing to symptoms such as fatigue, insomnia, 
depression, and frailty. This study confirms significant corre‐
lations between HbA1c levels and these symptoms, emphasi‐

zing the systemic impact of poor glycemic control. Our results 
align with previous studies. Gorska­Ciebiada et al. [24] sho‐
wed that depressive symptoms and mild cognitive impairment 
are common in elderly diabetic patients, which further com‐
plicates management and care. Bai et al. [25] demonstrated 
that depressive symptoms are closely linked to age and the se‐
verity of diabetes in elderly individuals, reinforcing the need 
for targeted interventions. Aylaz et al. [26] noted that loneli‐
ness heightens vulnerability to fatigue and depression, particu‐
larly for patients living alone. Additionally, Vu et al. [27] 
found that depression severity increases with diabetes dura‐
tion, consistent with our findings. Darwish et al. [28] reported 
that HbA1c > 7% correlates with increased fatigue, depres‐
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disruption. Diabetes­related nerve damage and microvascular 
complications impair motor function and quality of life, leading 
to frailty and psychological distress. Hyperglycemia alters cor‐
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Conclusion
This study highlights the prevalence of fatigue, insomnia, fra‐
ilty, and depression in elderly diabetic patients and their strong 
association with poor glycemic control. FAS, ISI, GDS, and 
CFS are practical tools for assessing these symptoms. Signifi‐
cant positive correlations between HbA1c levels and these 
metrics (p = 0.000, r = 0.725, 0.639, 0.529, 0.571) underscore 
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