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Abstract: Diabetes Mellitus represents a global health issue with a greater risk of
cardiovascular disease than non-diabetic individuals. Cardiac rehabilitation (CR) is a
comprehensive program involving multiple disciplines that aims to enhance the well-being
of individuals with cardiovascular conditions and it plays a vital role in preventing
cardiovascular complications for patients diagnosed with Type 2 Diabetes Mellitus (T2DM).
However, during the COVID-19 pandemic, the implementation of rehabilitation programs
was also affected by decreased availability of on-site services. The main objective of this study
was to evaluate the patterns of T2DM patients with cardiovascular comorbidities (particularly
arterial hypertension) who were admitted to the Internal Medicine Section of the CF Clinical
Hospital during the year before the COVID-19 pandemic (2018) and the pandemic year of
2021. In these patients, we have also identified the trends and pitfalls in the implementation
of CR. The study was conducted in Romania, within the CF Clinical Hospital (Internal
Medicine section), from the main city of Transylvania (Cluj-Napoca). A database was created
of patients who were admitted to this hospital during a year before the COVID-19 pandemic
(2018) and, respectively, during the pandemic year of 2021. Computer randomization was
used to select 5 adult patients with T2DM, discharged each month from the selected years,
thus forming 2 databases of 60 patients each (equal number of women n=31). We analyzed
the differences in patterns of severity of the cardiovascular comorbidities and T2DM control,
and also the different patterns of applying of CR. There were no statistically significant
differences in the age of the patients, BMI, and waist circumference, although the median
values for these parameters were higher in the pandemic group. However, there were
significantly more diabetic patients with hypertension during the pandemic year (p=0.03),
with higher severity and poorer control of their hypertension (p=0.003). Additionally, the 2021
cohort had a higher number of diabetic patients with poorly controlled disease (p=0.02),
nearly doubling the number of patients requiring insulin treatment compared to the 2018
cohort. Metabolic syndrome was also significantly more prevalent in the 2021 study group
compared to the 2018 study group (p=0.008). The COVID-19 pandemic significantly
exacerbated the clinical presentation of diabetic patients admitted to the CF Clinical Hospital
in Cluj-Napoca, Romania. There was a notable increase in admissions during the pandemic
year of 2021 among individuals presenting with hypertension and diabetes mellitus, often
characterized by advanced stages of disease severity. This clinical situation did not have a
detrimental effect on CR programs, which were better implemented in patients with T2DM.
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1. Introduction

Diabetes Mellitus (DM) is a global health issue and The International Diabetes
Federation (IDF) predicts that the number of individuals with DM will increase from
10.7 million in 2019 to 13.7 million by 2030 [1]. Diabetic patients are known to have a
risk of cardiovascular disease that is 2 to 4 times greater than the cardiovascular risk
of non-diabetic individuals [2]. The most prevalent form of DM, the Type 2 Diabetes
Mellitus (T2DM), is linked to various vascular complications, including coronary
heart disease, cardiomyopathy, arrhythmias, sudden death, cerebrovascular disease,
and peripheral artery disease. Among these complications, cardiovascular disease
(primarily with atherosclerosis substrate) is the leading cause of mortality in individ-
uals with DM. Numerous clinical studies have established a correlation between
T2DM and vascular disease. However, it is important to note that diabetic patients
often present with additional cardiovascular risk factors such as hypertension, obe-
sity, and dyslipidemia [3]. More than half of individuals diagnosed with DM,
whether type 1 or type 2, eventually develop hypertension as a commorbidity. This
elevated blood pressure significantly increases the risk of cardiovascular disease
(CVD) by two to three times and accelerates the progression of diabetic nephropathy

[4]-

Since the declaration of the coronavirus disease 2019 (COVID-19) pandemic, more
than 5 years ago, a widespread devastation occurred in the healthcare systems world-
wide. The onset of the COVID-19 pandemic has highlighted the interactions between
T2DM and hypertension, raising increased concerns about the management and out-
comes of hypertensive diabetic patients [5]. A review published in 2023 revealed that
DM is a significant risk factor associated with worse outcomes and increased mortal-
ity in COVID-19 patients [6]. Other several studies have also reported a higher risk
of death in patients with both T2DM and hypertension [7, 8, 9].

Preventing cardiovascular complications in diabetic patients successfully relies on
the efficient cooperation among experts from various fields, such as cardiology, en-
docrinology, vascular surgery, radiology, physical medicine and rehabilitation, nu-
trition, podiatry, and others [1,10]. Cardiac rehabilitation (CR) is a comprehensive
program involving multiple disciplines that aims to enhance the well-being of indi-
viduals with cardiovascular conditions and it plays a vital role in the treatment of
patients diagnosed with type 2 diabetes mellitus (T2DM) who presents an increased
risk of experiencing severe complications and a higher mortality rate due to COVID-
19 [11]. Structured rehabilitation programs aid in restoring patients functional capac-
ity, enhancing their quality of life, enabling optimal reintegration into daily activities,
and reducing the risk of subsequent cardiovascular events or hospitalizations. The
components of a cardiovascular rehabilitation program include the implementation
of guideline-directed medical therapies, psychological support or counseling, assis-
tance with (early) return to work and reassessment of driving ability, as well as life-
style measures such as smoking cessation, dietary adjustments, and physical activity
[12].

Cardiovascular rehabilitation therapy consists of three phases. Phase I occurs
while the patient is still admitted to the hospital. Phase II takes place on an outpatient
basis after the patient has been discharged. Phase III is a stand alone cardiovascular
rehabilitation program that can be completed at home or in a community setting,
outside of a hospital or facility. The target population for these programs includes
patients with known cardiovascular illness, those currently or previously treated for
cardiovascular disease, and individuals with risk factors for cardiovascular disease,
such as people suffering from T2DM [1, 13]. The treatment for most chronic diseases
typically includes physical training to decelerate or reverse disease progression. Dur-
ing physical exercise, hormones like insulin and glucagon regulate glucose absorp-
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tion, with the balance between insulin and other regulatory hormones varying ac-
cording to the type, intensity, and duration of the exercise [14]. Regular physical ex-
ercise is strongly recommended based on substantial evidence. Numerous studies
have shown that while regular physical training provides antioxidant protection,
strenuous exercise can increase oxidative stress by activating the metabolism of li-
pids, proteins, and even genetic material [15].

The benefits of secondary prevention strategies for chronic diseases, including di-
abetes, which focus on lifestyle modification and risk factor management, are well
established worldwide [16]. However, adherence to these lifestyle changes, particu-
larly shifting from a sedentary to an active pattern, remains a significant challenge
for patients [17, 18]. Although formal rehabilitation, whether in clinical centers or
through home rehabilitation, offers numerous benefits such as improved physical
health, quality of life, and glycemic control, it is important to note that these sessions
can become monotonous and unattractive over time [14].

In this context, programs incorporating multimodal interventions such as physical
exercise, nutritional changes, behavioral therapy, and cognitive approaches have
shown promising results in the medium [19] and long term [20, 21]. To support be-
havioral changes toward a healthier lifestyle, recent technologies have been inte-
grated to broaden the reach of new interventional approaches for patients with
T2DM. Mobile text messaging interventions have been found to improve glycemic
control [22, 23] and encourage more active behavior among these patients. Technol-
ogy-assisted self-monitoring has proven to be beneficial, safe, and feasible for pro-
moting positive lifestyle changes.

During the COVID-19 pandemic, the gap in CR care has widened further due to
the decreased availability of on-site services. In this context, home-based cardiac re-
habilitation (HBCR) has been increasingly promoted as a potential solution in the
COVID-19 pandemic emphasizing social distancing and the need for caregiving strat-
egies that reach patients outside the hospital. Data validating its effectiveness com-
pared to center-based models in terms of patient outcomes have used inconsistent
protocols and have mostly been limited to patient populations with relatively lower
risk profiles. Consequently, many clinicians remain skeptical about the utility of
HBCR, particularly for patients with higher cardiovascular disease (CVD) risks [24].
Given these, implementing rehabilitation programs was affected during the COVID-
19 pandemic in the patients with T2DM.

In Romania, CR centers/facilities have grown in numbers (a 69.2% increase was
observed in 2024 compared to 2017), but there it still exists an uneven distribution
nationwide [25].

The main aim of this study was to examine two populations of patients with
T2DM and cardiovascular comorbidities, particularly arterial hypertension, who
were admitted to the Internal Medicine Section of the CF Clinical Hospital during the
year before the COVID-19 pandemic (2018) and the pandemic year of 2021. The ob-
jectives were to evaluate if there were different patterns of comorbidities and to eval-
uate the cardiac rehabilitation (CR) implemented for these patients, to identify any
pitfalls and trends in the implementation of CR during the pandemic.

2. Results

The information from the observation sheets was meticulously reviewed. We be-
gan by analyzing the distribution of patients by gender and age. As mentioned ear-
lier, each of the two study groups consisted each of 29 male and 31 female patients.
The female-to-male ratio slightly favored females because, overall, more women
were admitted to the Internal Medicine Section during the study period. The demo-
graphic and clinical characteristics of both groups are presented in the following table
(Table I).
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Table 1. Demographic characteristics of the study groups

Variables Pre-pandemic COVID-19 P

(2018) pandemic

(2021)

Gender (Women) 31 31 =
Age (median) 63.5 67 0.14
Family history of CV diseases (no.of 50 52 0.79
patients)
Smoking status (no. of patients) 32 33 0.95
Alcohol usage (no. of patients) 31 39 0.13
BMI (median; kg/m?) 30.02 30.28 0.53
Waist circumference (cm) 99 (+/- 15,15) 105 0.35
Hypertension (no. of patients) 40 50 0.03
Uncontrolled hypertension (no. of 20 40 0.003
patients)
Coronary heart disease (no. of pa- 18 23 0.44
tients)
Uncontrolled T2DM (no. of pa- 19 31 0.02
tients)
Insulin used for T2DM (no. of pa- 10 19 0.05
tients)
Hypercholesterolemia (no. of pa- 38 43 0.32
tients)
Hypo-HDL cholesterolemia (no. of 31 37 0.26
patients)
Hypertriglyceridemia (no. of pa- 36 43 0.17
tients)
Metabolic syndrome (no. of pa- 31 45 0.008
tients)

In the 2021 group, 26 subjects (43.33%) had been vaccinated for COVID-19 prior
to hospital admission. The Mann-Whitney U Test indicated no significant differences
in age distribution between the two groups, despite the median age being higher for
the patients hospitalized during the pandemic. Regarding anthropometric parame-
ters, we recorded the body mass index (BMI) and waist circumference of the patients,
as obesity and especially abdominal obesity are direct components of metabolic syn-
drome and cardiovascular risk factors; the results showed that the 2021 group were
slightly more obese than the pre-pandemic group. Another notable finding is that
83.33 % of patients in the pre-pandemic group reported a positive family history of
cardiovascular conditions (such as hypertension, ischemic heart disease, cerebrovas-
cular disease, and stroke). This percentage was even higher in the pandemic group,
with 86.66% reporting a similar family history.

Since the primary focus of this study was the prevalence of cardiovascular comor-
bidities in the two patient cohorts, hypertension was meticulously evaluated. In the
pre-pandemic cohort ("Pre-COVID"), 40 patients (66.66%) had hypertension. This
prevalence increased to 83.33% (n=50) in the pandemic cohort from 2021 ("Post-
COVID"). The significant diffe rence between the two groups was analyzed using the
Chi-Square test, with the results summarized in Figure 1. When analyzing the degree
of hypertension (measured on a standard scale from 1 to 3), there were more cases of
severe hypertension in the pandemic cohort compared to the 2018 cohort. As sum-
marized in Figure 2, the median degree of hypertension was 1.366 in the pre-pan-
demic group (blue) and 1.933 in the pandemic group (red).
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Figure 1. Distribution of hypertension in the studied groups
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Figure 2. Distribution of hypertension according to the degree of hypertension (1 to 3) in
the pre-pandemic 2018 cohort (blue) and pandemic 2021 cohort (red)

Every patient in this study had a confirmed diagnosis of T2DM at hospital dis-
charge. The status of their diabetes was categorized as either "Controlled" or "Uncon-
trolled," based on their glycated hemoglobin (HbAlc) levels, with a threshold set at
7% Alc. Analysis revealed that the pandemic group had a significantly higher num-
ber of patients with uncontrolled diabetes compared to the 2018 group (P < 0.05).

The parameters monitored allowed us to determine whether patients had meta-
bolic syndrome (MS). We evaluated the presence of MS in the study groups using the
Chi-square test, which revealed a statistically significant higher prevalence of MS in
the COVID-19 pandemic group (labeled as "Post-covid" in the following image - Fig-
ure 3).



Balneo and PRM Research Journal 2025, 16, 3 6 of 13

[ Post-covid

50- E3 Pre-covid
40-
304
20
101

0-

Metabolic syndrome No metabolic syndrome

Chi-square test, Two-sided

Z=2.652

P value = 0.0080

Odds ratio = 2.806

95% confidence interval: 1.295 to 6.082

Figure 3. Distribution of patients regarding the presence of the MS (and comparison
using the Chi-square test)

Documented practices of rehabilitation and late rehabilitation (health promo-
tion after the finishing of the treatment) were recorded. We found that these im-
portant interventions were clearly underperformed in both evaluated timeframes
(with the reserve that maybe some interventions were applied, but not mentioned
written in the patient documents).

Among the assessed rehabilitation practices (Table II), a statistically significant
increase during the COVID-19 pandemic period (2021) compared to the pre-pan-
demic period (2018) was observed only for completed nursing files (OR 0.33; 95% CI:
0.13-0.82; p = 0.02) and for rehabilitation indicated at discharge (OR 0.41; 95% CI:
0.20-0.86; p = 0.03). No significant differences were found for recorded rehabilitation
interventions (OR 0.66; 95% CI: 0.33-1.39; p = 0.35), cardiac rehabilitation (OR 0.59;
95% CI: 0.25-1.40; p = 0.30), or home-based cardiac rehabilitation (OR 0.22; 95% CI:
0.04-1.00; p=0.09), although a trend toward increased home-based interventions was
noted.

Table 11. Distribution of patients that received rehabilitation interventions

Variables Pre-pandemic  COVID-19 pan- OR! pP*
(2018) demic (2021) (95% CI?)
0.33 0.02
Completed nursing files 41 52 (0.13-0.82)
Recorded rehabilitation in- 0.66 0.35
terventions 24 30 (0.33-1.39)
0.59 0.30
Cardiac rehabilitation 13 19 (0.25-1.40)
Home-based cardiac reha- 0.22 0.09
bilitation 2 8 (0.04-1.00)
Rehabilitation indicated at 0.41 0.03
discharge 16 28 (0.20-0.86)

10R - Odds Ratio, 2CI - confidence interval
* p value < 0.05 considered as statistically significant
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3. Discussion

Essential hypertension and T2DM are both highly prevalent conditions, so their
coexistence is not unexpected. Since each condition individually increases the risk of
coronary artery disease, cerebrovascular disease, renal failure, and heart failure, it is
essential to manage both effectively to reduce these risks. [26]

The present study aimed to examine the clinical aspects of two cohorts of pa-
tients with T2DM, one from before the COVID-19 pandemic (2018) and one from dur-
ing the pandemic (2021). The focus was on detailing the hypertension status in these
patients, including its presence, control, severity, and the medications used.

We started by comparing the two cohorts, which were randomly constructed
to minimize bias (with a similar male-to-female ratio in both groups). The average
age in the 2018 cohort was 63.9 years, compared to 66.9 years in the 2021 cohort. This
age difference was anticipated, given that older adults were more severely affected
by the COVID-19 pandemic. It has been reported that individuals over 65 accounted
for nearly 80% of COVID-19 hospitalizations and had over 23 times the risk of death
compared to those under 65 [27].

Elderly individuals faced challenges beyond COVID-19 itself. Since the pan-
demic began in March 2020, preventive measures such as lockdowns, social isolation,
quarantine, and social distancing were implemented to curb the virus's spread. While
effective in reducing infection rates, these measures also led to increased social isola-
tion and loneliness among older adults, negatively impacting their mental and phys-
ical health [28].

At the CF Clinical Hospital, which primarily treated infectious diseases rather
than COVID-19 cases, it was noted that older adults were often reluctant to seek med-
ical care promptly and frequently required ambulance transport due to deteriorated
conditions at home. This hesitation was observed globally, with a noted decline in
ambulance calls during the pandemic, which persisted until lockdown measures
were eased [29]. It is evident that the pandemic's impact on the mental health of the
elderly had detrimental effects on their hospital visit patterns [30].

In this study, neither obesity as defined by BMI nor abdominal obesity based
on waist circumference showed statistically significant differences between the two
cohorts, although they were more prevalent in the 2021 group. Research indicates
that not only were obese individuals more susceptible to developing COVID-19, but
those unaffected by the virus were also at increased risk of obesity due to pandemic-
related restrictions and social isolation, exacerbating the obesity crisis [31].

A 2023 study identified various factors contributing to obesity risk during the
COVID-19 lockdown, including age, socioeconomic status, physical inactivity, sed-
entary behavior, poor sleep quality, excessive technology use, substance abuse, un-
healthy dietary habits, and psychological issues. These factors collectively increased
the risk of obesity during the lockdown period [32].

Abdominal obesity, or central obesity, has been shown to have an even more
detrimental impact during the COVID-19 pandemic, as it can further lower antibody
titers following COVID-19 vaccination [33]. In this study, the median waist circum-
ference was higher in the 2021 cohort, indicating that a greater number of patients
with abdominal obesity were admitted during the pandemic.

Data from early 2020 in China and the United States revealed that hypertension
was the most frequently observed comorbidity among hospitalized COVID-19 pa-
tients, with prevalence ranging from 30% to nearly 50%. Hypertensive individuals
who contracted COVID-19 were more likely to require hospitalization than those
without hypertension [34]. Current evidence indicates that hypertension is associated
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with higher mortality risk, increased severity of COVID-19, and a greater likelihood
of requiring intensive care [35].

The pandemic not only altered healthcare utilization but also shifted patterns
of hospital admissions, with hypertension among the conditions studied. Hospitali-
zations for most primary diagnoses declined significantly in March 2020 [36]. How-
ever, admissions for reproductive neoplasms, hypertension, and diabetes returned to
pre-pandemic levels by late 2020 and early 2021, while admissions for infectious res-
piratory diseases did not reach pre-pandemic levels during this period [37]. Other
studies have noted higher mortality rates following hospitalization during the pan-
demic compared to pre-pandemic times [38].

A cohort study of 8,448,758 admissions across 4,626 U.S. hospitals from 2019 to
2021 found a significant drop in admissions for non-SARS-CoV-2 diagnoses in 2020,
with lower levels persisting until September 2021. Mortality rates were notably
higher after hospitalization, particularly among Black individuals, Hispanic individ-
uals, and those with low socioeconomic status. The increase in mortality was more
pronounced in lower-quality hospitals and those with high SARS-CoV-2 caseloads
[38].

Additional research has shown that the COVID-19 pandemic adversely affected
outcomes for patients admitted for non-COVID conditions. A study from Spain pub-
lished in 2023 [39] reported that during the initial wave of the pandemic (February
27 to June 7, 2020), over 10,000 patients were hospitalized, with 3% having COVID-
19 and 97% with non-COVID conditions. Compared to pre-pandemic years (2017-
2019), non-COVID medical admissions decreased by 22% and surgical admissions by
33%. Moreover, there was a concerning 25.7% increase in hospital mortality among
non-COVID patients during the first wave. This trend of increased mortality was also
observed in other studies, possibly linked to the high volume of hospital admissions
[40]. Non-COVID patients hospitalized during the first wave were generally older,
more often male, had longer hospital stays, and presented with more severe condi-
tions compared to those admitted before the pandemic [39].

Regarding metabolic syndrome components, reviews have found that hyper-
tension had the strongest correlation with COVID-19 incidence, followed by obesity.
Although the precise pathophysiological mechanisms remain unclear, they are likely
related to cardiovascular complications. Diabetes is thought to exacerbate COVID-19
severity through chronic inflammation and its impact on neutrophil and T-cell func-
tion. Additionally, dyslipidemia might facilitate SARS-CoV-2 infection by enhancing
lipid rafts and exerting immunosuppressive effects [41].

In this study, patients with T2DM from 2021 were more likely to have hyper-
tension and exhibit all components of metabolic syndrome compared to those in the
pre-pandemic year of 2018. Metabolic syndrome was more prevalent among COVID-
19 patients and also increased during the pandemic year 2020, with an incidence of
18.6% compared to 15.7% before the epidemic. Post-lockdown, there was a notable
rise in abnormal metabolic syndrome components compared to 2018.

After an extensive assessement of the patient’s files (nursing files, doctor’s pre-
scriptions and discharge papers), we have observed that the cardiac rehabilitation
(CR) was better implemented, applied and prescribed at home in the pandemic pe-
riod vs the pre-pandemic timeline. While the main changes in prescribing CR after
the COVID-19 pandemic were the expansion of home-based, virtual, and hybrid
models, increased use of telehealth [42-44], we have observed that even during the
hospital admission there was a better assessement and implementing of CR in the
hospital setting.

Multiple studies and reviews have documented that, in response to the COVID-
19 pandemic and the suspension or reduction of center-based programs, healthcare
systems accelerated the use of technology-supported, home-based, and hybrid CR
approaches. These adaptations enabled continued delivery of CR services, often with
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similar short-term clinical outcomes, exercise capacity improvements, and patient ad-
herence compared to traditional center-based models [42, 44, 45]. However, the liter-
ature also frequently highlights the contrary, that while implementation improved
for some patient groups, access disparities persisted, and certain high-risk popula-
tions were less likely to be included in remote programs [46, 47].

In our study, the better CR implementing could partially be attributed to better
regulations by the authorities during the COVID-19 pandemic, and, in this particular
situation, to the urgent need of CR for the patients with T2DM with more and severe
cardiovascular comorbidities than the patients from the 2018 cohort. To our
knowledge, this is the first study from Romania to show that during the COVID-19
pandemic the implementation of CR in a university hospital improved. On the con-
trary, multiple studies consistently report that the pandemic and its associated re-
strictions led to significant disruptions in traditional, center-based CR services, with
most programs experiencing suspension, reduced capacity, or a shift to home-based
or telehealth models [47, 48]. One potential explanation for the better implementing
of CR during the patients stay in the hospital could be a better involvement of the
nurses in the CR process. An international survey of healthcare professionals in CR
confirm that nurses were frequently responsible for delivering remote and technol-
ogy-enabled rehabilitation, especially as programs rapidly adapted to pandemic re-
strictions [49]. In Romania, the perception is that the access to CR is extremely low or
even non-existent (in remote areas) [50]. Patients are not addressed to these special-
ized centers, even if there is an increasing level of evidence that CR can improve en-
dothelial dysfunction and its consequences [51] and symptoms related to heart failure
[52, 53]. Romanian authors have even proved that pacemaker reprogramming can
help the CR process [54] and CR combined with vitamin D supplementation can even
reduce the episodes of arrythmia caused by right ventricular outflow tract premature
ventricular contractions [55]. Interestingly, we have published in 2023 a study that
the COVID-19 pandemic more cases of cancer diagnosis, and less implementation of
prehabilitation procedures. This could partially be explained due to less involvement
from the nurses (comparing to the situation of patients with T2DM and MS). They
prefer to let the doctors discuss the cancer diagnosis with the patients [56]. The future
years must enhance the prescription of CR and grow the population self-awareness
that these techniques have a positive effect on relieving symptoms and improve their
quality of life.

The study has several limitations, including relatively small patient cohorts and
a limited evaluation of other clinical factors, such as symptoms, comorbidities, and
lifestyle influencing factors. We have previously described the importance of rehabil-
itation in COPD [57], but in this study it was not recorded wheter the patients had a
confirmed diagnosis of COPD or asthma. Another limitation is the lack of follow-up
on CR adherence. Additionally, we acknowledge that some patients from the
COVID-19 period may have experienced symptoms related to long-COVID syn-
drome, which was challenging to assess accurately based on the available patient reg-
istries.

However, its strengths lie in addressing outcomes that are underrepresented in
the literature and the observation that more T2DM patients with cardiovascular
comorbidities benefited from CR in the COVID-19 pandemic (year 2021) compared
to an year prior the pandemic.

4. Materials and Methods

This study was conducted at the IV Medical Clinic - CF Cluj-Napoca Clinical
Hospital between January and June 2025, utilizing a retrospective and analytical de-
sign. A database was compiled from patients admitted to this hospital during the
year before the COVID-19 pandemic (2018) and during the pandemic year of 2021.
Two groups, each consisting of 60 patients, were formed by randomly selecting 5
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patients from each month of the respective years to ensure homogeneity. Computer
randomization ensured an equal number of men and women in both groups (29 men
and 31 women in each, because slightly more women were admitted in the hospital
each of the studied years).

Patients were randomly selected from the CF Cluj-Napoca Clinical Hospital’s
integrated computer program, provided they met the inclusion criteria: diagnosis of
Type 2 Diabetes Mellitus (T2DM) and age over 30 years. Following random alloca-
tion, clinical observation sheets were reviewed, and all pertinent clinical (anthropo-
metric and data from clinical semiology) and significant paraclinical information
(such as HbA1lc for the assessement of T2DM control and the lipid profile for a com-
plete diagnosis of the MS) was recorded.

The study was designed as a retrospective descriptive study, and it adhered to
the STROBE (Strengthening the Reporting of Observational Studies in Epidemiology)
guidelines for reporting observational studies.

The Ethics Committee of CF Cluj-Napoca Clinical Hospital approved the study,
and no informed consent was required since the study was not prospective. Data col-
lected included general patient information, reasons for seeking medical attention,
family and personal medical history, living and working conditions, and medication
usage. Disease history elements and pathological findings from objective examina-
tions were also documented.

The collected data were entered into an Microsoft Excel database and analyzed
statistically using PivotTable and Charts. The data were further interpreted using the
statistical software program GraphPad Prism 6.0. Continuous variables were ana-
lyzed using the Student t-test (for normally distributed variables per the Shapiro-
Wilk Test) and the Mann-Whitney U Test or Chi-Square Test, as appropriate.

5. Conclusions

In the period of the COVID-19 pandemic, a significant shift was observed in the
profile of diabetic patients admitted to CF Clinical Hospital in Cluj-Napoca. When
comparing data from 2021, during the pandemic, with the pre-pandemic year of 2018,
several notable changes emerged. The patients with T2DM admitted in 2021 were
more prone to be hypertensive, with higher values of blood pressure, with poorer
control of their T2DM, and with more cardiovascular comorbidities. Thus, the
COVID-19 pandemic had a detrimental impact on the profile of patients with T2DM
admitted to CF Clinical Hospital. Interestingly, between the same groups, it has been
observed that more patients benefited from interventions of cardiac rehabilitation
during the COVID-19 pandemic, probably due to more clear rules of management
for doctors and better implementing of nursing interventions by hospital nurses.
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