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GRAPHICAL ABSTRACT

1.Introduction and aim

As a chronic comorbidity, obesity,
hypertension (HT) and type 2
diabetes (T2D) can lead to different
long-term physiological responses
and side effects related to
medication use, which in turn can
have different effects on physical
activity, functional capacity and
quality of life.

Therefore, the aim of our study was
to compare physical activity,
functional capacity and quality of life
between elderly patients with chronic
comorbidities and their healthy peers.

2.Method

*37 older & obesity
#37 older & HT
g=e +37 older & T2D

' e37 older& healthy

Quality of life: SF-36

3.Results

v’ Physical activity, functional capacity
and quality of life were the lowest
in the obesity group.

v Older patients with T2D showed
lower levels of these parameters
than HT and healthy groups.

v However, no significant difference
was found between the HT group
and healthy peers.
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ABSTRACT

Aim: This study aimed to compare physical activity (PA), functional capacity (FC), and quality of life (QoL) among older patients with
chronic comorbidities and their healthy peers in a state hospital setting.

Material and Methods: A total of 148 older adults, divided into groups of obesity, hypertension (HT), type 2 diabetes (T2D), and
healthy, with 37 participants in each group, were included. PA, FC, and QoL were assessed using the International Physical Activity
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Questionnaire-Short Form (IPAQ-SF), the 6-minute walk test (6MWT), and the SF-36 Quality of Life Questionnaire, respectively. The
Kolmogorov-Smirnov test assessed variable distribution. Continuous variables were compared with one-way ANOVA, discrete variables
with the Kruskal-Wallis test, and categorical variables with the chi-square test. Bonferroni and Mann-Whitney U tests were used for
post-hoc pairwise comparisons.

Results: The obesity group exhibited significantly lower PA and FC compared to all other groups (p=0.044). The QoL of the obesity group
was also significantly lower than that of the HT and healthy groups (p=0.017). The HT group had significantly higher PA compared to
the T2D group (p=0.046), with no significant difference between the HT and healthy groups (p=0.077). The FC in the HT group was
significantly higher than in the T2D group (p=0.043) but not different from the healthy group (p=0.074). The QoL was significantly
higher in the HT group compared to the T2D group (p=0.017), with no significant difference between the HT and healthy groups
(p=0.803). The T2D group had significantly lower PA, FC, and QoL compared to the healthy group (p=0.040).

Conclusion: PA, FC, and QoL were lowest in the obese group. Older patients with T2D also showed lower levels in these parameters
compared to HT and healthy groups, though no significant differences were found between the HT and healthy peers.

Keywords: Diabetes, Functional capacity, Hypertension, Obesity, Physical activity, Quality of life

Kronik Komorbiditeleri Olan Yashh Hastalar ile Saglikli Akranlar Arasinda
Fiziksel Aktivite, Fonksiyonel Kapasite ve Yasam Kalitesinin Karsilastirilmasi:
Bir Devlet Hastanesi Ornegi

GRAFIKSEL OZET
1.Girig ve amag 2.Metod 3.Sonuglar
Kronik bir komorbidite olarak el el v Fiziksel ~ aktivite,  fonksiyonel
obezite, hipertansiyon (HT) ve Tip 2 Vaka ::;z:::i:;n kapasite ve yasam kalitesi obezite
diyabet (T2D), farkli uzun vadeli grubunda en diisiik seviyedeydi.

fizyolojik tepkilere ve ilag kullanimi

v i
ile ilgili yan etkilere yol agabilmekte T2D'li yashlar, bu parametrelerde

HT ve saglkli gruplara gore daha

f1037 yagh & saglikh

ve bu durum da fiziksel aktivite, g ) -~ : .. .
; : SIS diiglik seviyeler gosterdi.
fonksiyonel kapasite ve yasam °
kalitesi ngrinde farkll etkilere Fiziksel aktivite: IPAQ = v' Ancak HT grubu ile sagllkl'l akranlar
neden olabilmektedir. arasinda anlamli bir fark
bulunmadi.

kronik komorbiditeleri olan yash -

hastalar ile sagliklh akranlan arasinda Y é%i?
fiziksel aktivite, fonksiyonel kapasite o |
ve yasam kalitesini karsilagtirmaktir. Yasam kalitesi: SF-36 m :@

Ucgun H ve ark. Kronik Komorbiditeleri Olan...
Turk J Diab Obes 2024;8(3).

Bu nedenle, calismami , : : '
e S Fonksiyonel kapasite: 6DYT

Hikmet Uggun, Omer Bayrak, Miicahit

Turkiye Diyabet ve Obezite Dergisi Tasdemir

oz
Amag: Bu ¢aligma, bir devlet hastanesi 6rneginde kronik komorbiditeleri olan yagh hastalar ile saglikli akranlar1 arasinda fiziksel aktivite
(FA), fonksiyonel kapasite (FK) ve yasam kalitesini (YK) karsilastirmay1 amagladu.

Gereg ve Yontemler: Calismaya, obezite, hipertansiyon (HT), tip 2 diyabet (T2D) ve saglikli olmak tizere dort gruba ayrilan, her grupta
37 katilimci olmak tizere toplam 148 yashi birey dahil edildi. FA, FK ve YK, sirastyla Uluslararasi Fiziksel Aktivite Anketi-Kisa Formu
(UFAA-KF), 6 dakika yiiriime testi (6DYT) ve SF-36 Yasam Kalitesi Anketi kullanilarak degerlendirildi. Kolmogorov-Smirnov testi
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degisken dagilimini degerlendirmistir. Stirekli degiskenler tek yonlit ANOVA ile, kesikli degiskenler Kruskal-Wallis testi ile ve kategorik
degiskenler ki-kare testi ile karsilastirilmistir. Post-hoc ikili karsilastirmalar i¢in Bonferroni ve Mann-Whitney U testleri kullanilmigtir.

Bulgular: Obezite grubunun FA ve FK degerleri, diger tiim gruplardan anlamli derecede daha diisiiktii (p=0,044). Ayrica, obezite
grubunun YK degerleri, HT ve saglikli gruplardan da anlamli derecede daha diistiktii (p=0,017). HT grubunun FA degerleri, T2D grubuna
gore anlamli derecede daha yiiksek bulunurken (p=0,046), HT ve saglikli gruplar arasinda anlamli bir fark bulunmadi (p=0,077). HT
grubunun FK’si, T2D grubuna gore anlamli derecede daha yiiksek (p=0,043) olmasina ragmen saglikli gruptan farkl degildi (p=0,074).
YK, HT grubunda T2D grubuna gore anlaml derecede daha yiiksekti (p=0,017), ancak HT ve saglikli gruplar arasinda anlamli bir fark
bulunmadi (p=0,803). T2D grubunun FA, FK ve YK degerleri saglikli gruba kiyasla anlamli derecede daha diigiiktii (p=0,040).

Sonug: FA, FK ve YK obezite grubunda en diisiik seviyedeydi. T2D'li yaslt hastalar, bu parametrelerde HT ve saglikli gruplara gore daha

diisiik seviyeler gosterdi, ancak HT grubu ile saglikli akranlar arasinda anlamli bir fark bulunmad.

Anahtar Sozciikler: Diyabet, Fiziksel aktivite, Fonksiyonel kapasite, Hipertansiyon, Obezite, Yasam kalitesi

INTRODUCTION

Worldwide, the aging population is growing, accompanied
by a notable increase in the prevalence of chronic comor-
bidities like obesity, hypertension (HT), and type 2 diabetes
(T2D) (1). In 2021, the World Health Organization (WHO)
highlighted that more than 2 billion adults were categorized
as overweight, with over 800 million falling into the obese
category. Additionally, hypertension impacted 1.28 billion
adults worldwide, while the prevalence of type 2 diabetes
increased significantly, rising from 108 million in 1980 to
537 million in 2021 (2, 3). Recent findings indicate that
nearly 50% of older adults are affected by obesity (4), ap-
proximately 52.9% experience hypertension (HT) (5), and
around 27.5% live with type 2 diabetes (T2D) (6).

Obesity, HT, and T2D are closely linked conditions with a
profound effect on health (7). Excess body fat, particular-
ly visceral fat, increases the production of adipokines and
inflammatory cytokines, which contribute to insulin resist-
ance—a precursor to T2D. Insulin resistance, along with
the resulting hyperinsulinemia, can stimulate sympathetic
nervous system activity and increase renal sodium retention,
both of which are significant factors in the development of
HT (8, 9). Although HT, T2D, and obesity frequently oc-
cur together, each condition can also develop independent-
ly due to various risk factors and underlying pathophysi-
ological mechanisms (10). According to the WHO, these
conditions rank among the top five persistent risk factors
contributing to global mortality and morbidity (11). These
conditions are associated with various cardiovascular and
metabolic complications, which are anticipated to negative-
ly affect both quality of life (QoL) and functional capacity
(FC) (12, 13).

Obesity, T2D, and HT can lead to complications in the car-
diovascular and musculoskeletal systems, which in turn are
likely to negatively affect physical activity (PA), FC, and
QoL (14, 15). For example, obesity can place additional
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strain on joints due to excess body weight, leading to re-
duced mobility (16, 17), while T2D may impair walking ca-
pacity through peripheral neuropathy and vascular compli-
cations (18). HT could exacerbate symptoms during PA by
increasing the cardiovascular load (19). Although obesity,
T2D, and HT share commonalities and interconnected re-
lationships, they differ in their distinct pathophysiological
characteristics. For instance, obesity leads to mechanical
stress on joints and organs due to excessive adipose tissue
(20), while HT is marked by vascular stiffness and endothe-
lial dysfunction (21), and T2D is associated with microvas-
cular complications like diabetic nephropathy, and neurop-
athy (22, 23). Each condition, as a chronic comorbidity, can
trigger a range of long-term physiological responses and
medication-related side effects, potentially affecting PA, FC,
and QoL in different ways. Therefore, comparing the PA,
FC and QoL between older patients with chronic comor-
bidities and healthy peers in a state hospital setting was the
purpose of our study.

MATERIALS and METHODS
Study Design

The present study was conducted as an observational
cross-sectional study between January and June 2024. Par-
ticipants meeting the inclusion criteria were selected using
a purposeful sampling method. Thirty-seven older patients
each with obesity, HT and T2D who were referred from
the outpatient clinic of the Department of the Cardiolo-
gy, Canakkale Biga State Hospital and thirty-seven healthy
peers were recruited for the study. The study was approved
by the Istanbul Atlas University Ethics Board (approval
number: 2024/06-33), and the study was recorded on the
ClinicalTrials.gov platform under the registration number
NCT06535295. The study adhered to the ethical principles
for human research outlined in the Declaration of Helsinki
and all participants were informed by obtaining written in-
formed consent.
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Subjects

Our study encompassed four distinct groups: older patients
diagnosed with obesity, those with HT, those with T2D,
and healthy peers. Eligible older patients meeting the inclu-
sion criteria were enrolled in the study. A total of 148 older
adults were included in the study, with 37 participants allo-
cated to each of the four groups. Details of both inclusion
criteria and exclusion criteria are provided in Table 1.

Outcome Measures

Demographic and clinical characteristics of the participants
were recorded. The PA, FC, and QoL were assessed with
the International Physical Activity Questionnaire (IPAQ),
6-minute walk test (6MWT), and SF-36 Quality of Life
Questionnaire, respectively. Following the assessing for el-
igibility of participants who met the inclusion criteria, all
assessments were conducted face-to-face during clinical
examinations by appointment. Three different researchers
carried out the assessments, with each outcome measured
by a distinct outcome assessor.

Physical Activity

The PA level was evaluated using the short form of the
IPAQ (24). The scale comprises seven questions and pro-
vides data regarding the time spent sitting, walking, engag-
ing in moderately vigorous activities, and the time spent
in vigorous activities. The total score is determined by
adding the time spent on walking, moderate, and vigorous
activities, along with the frequency and duration of these
activities. The assessment of sitting time is conducted as a
distinct component. In order to be included in the evalua-
tion of all activities, these activities must be performed for a
minimum of 10 minutes at a time. A score is then obtained
by multiplying the MET values, days, and minutes. In cal-
culating the walking score, walking time was multiplied by

Table 1: Inclusion and exclusion criteria

3.3 METs; in calculating the moderately vigorous activity
score, it was multiplied by 4 METs; and in calculating the
vigorous activity score, it was multiplied by 8 METSs. Physi-
cal activity levels were categorised as physically inactive for
a total score below 600 MET-min/week, minimally active
for scores between 600 and 3000 MET-min/week, and ac-
tive for scores exceeding 3000 MET-min/week. The Turkish
versions of the IPAQ short and long forms have been prov-
en to be reliable and valid tools for assessing PA (25).

Functional Capacity

The 6MWT is a relatively straightforward functional assess-
ment tool that provides an overall evaluation of the pulmo-
nary, cardiovascular, and neuromuscular systems’ response
to exercise. While it does not yield specific data for these
systems, it permits the evaluation of exercise capacity at
submaximal levels. As the majority of activities of daily liv-
ing are undertaken at submaximal levels, this test offers a
valuable opportunity to assess FC for such activities. The
6MWT test was conducted in a 30-meter straight corridor
with a smooth floor. The corridor was marked at 3-meter
intervals, and turning points were indicated with the use
of cones. Subjects were required to walk continuously for
the duration of the test, which lasted six minutes, and were
permitted to rest if they experienced fatigue. Additionally,
rest periods were incorporated into the six-minute duration.
Prior to the commencement of the test, participants were
informed that they should wear comfortable and appropri-
ate attire, including footwear, and that those who utilized
a walking aid should do so during the test. It was recom-
mended that individuals refrain from engaging in strenuous
PA for a minimum of two hours prior to the commence-
ment of the test. Blood pressure, heart rate, and oxygen sat-
uration were measured both at the beginning and end of the
test, and the assessment of fatigue and respiratory distress
was carried out using the Modified Borg Scale. The total

Inclusion Criteria

Group-Specific Exclusion Criteria

Common Exclusion Criteria

HT o Age of 65 years or older
(n=37)  Being diagnosed with HT
 Regular use of antihypertensive medication

« Being diagnosed with any chronic
comorbid disease other than HT

« History of unstable angina or
myocardial infarction
» Having a poor glycemic

control

T2D .
(n=37) .
Obesity
(n=37) .

Age of 65 years or older .
Being diagnosed with T2D

Being diagnosed with any chronic

comorbid disease other than T2D  * Having a diabetic neuropathy
 Having a lower extremity

musculoskeletal problem
 Having a balance disorder

Age of 65 years or older .
Body Mass Index (BMI) =30 kg/m?

Being diagnosed with any chronic
comorbid disease other than

obesity condition
Control  « Age of 65 years or older  Having a cognitive
(n=37)  Not having any chronic condition diagnosis impairment

HT: Hypertension, T2D: Type 2 diabetes, IFCC: International Federation of Clinical Chemistry and Laboratory Medicine, NGSP: National Glycohe-
moglobin Standardization Program

Turk J Diab Obes 2024; 8(3): 236-247



distance traversed by each individual over the course of six
minutes was documented at the conclusion of the test (26).

Quality of Life

The SF-36 Quality of Life Scale is one of the most frequently
utilized QoL measurement scales in clinical practice. The
SE-36 was developed by Ware and Sherbourne (27), and
its validity and reliability were evaluated in our country
(28). The scale comprises 36 items distributed across eight
subscales, each scored on a scale from 0 to 100, with high-
er scores indicating a better QoL. Two summary scales are
provided: the physical component summary scale and the
mental component summary scale. The physical compo-
nent summary scale is comprised of the physical function,
physical role, body pain, and general health subscales, while
the mental component summary scale consists of the vital-
ity, social function, emotional role, and mental health sub-
scales (27, 29). The ability to complete the scale in as little
as five minutes, combined with its capacity to comprehen-
sively evaluate both the positive and negative aspects of an
individual’s health status, are significant advantages. These
features enhance the scale’s practicality and its utility in var-
ious clinical and research settings.

Statistical Analysis

Statistical analyses were conducted using IBM SPSS v.26
(SPSS Inc., USA). The Kolmogorov-Smirnov test was ap-
plied to evaluate the distribution of variables. Descriptive
statistics are reported as mean + standard deviation or per-
centage (%). Continuous variables were compared using a
one-way analysis of covariance (ANOVA), while discrete
variables were analyzed with the Kruskal-Wallis test, and
categorical variables with the chi-square test. For post-hoc
comparisons, the Bonferroni test was used following one-
way ANOVA, and the Mann-Whitney U test was applied
after the Kruskal-Wallis test. Cronbach’s alpha analysis
was conducted to evaluate internal consistency of both IP-
AQ-SF Questionnaire and SF-36 Quality of Life Scale. The
p<0.05 was accepted as the statistical significance value of
all analyses.

The sample size calculation was made with the G*Power
3.1 (Universitaet Dusseldorf, Germany) program (30). The
previous study assessing the QoL in adults with obesity, HT,
and T2D using the EQ-5D-5L scale reported statistically
significant differences between the groups (31). QoL scores
were recorded as 55.1+23.2 for obesity, 48.2+21 for HT, and
49.8 + 15.4 for T2D, with an effect size (np?) of 0.363. Based
on these findings, a total of 136 participants, with 34 allocat-
ed to each group (obesity, HT, T2D, and healthy controls),
were initially calculated to achieve 95% power at a signifi-
cance level of 0.05 (two-tailed). Participants were included
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in the study with a sample size calculated to account for at
least a 10% increase, considering potential drop-outs. Thus,
it was calculated to include 148 people, with 37 participants
in each group.

RESULTS

A total of 229 older patients, including 52 with obesity, 65
with HT, 63 with T2D and 49 healthy older adults were as-
sessed in terms of eligibility in the study. After determining
the adults who were excluded from the study according to
the exclusion criteria, a total of 148 (78 female, 70 male)
adults were enrolled in the study, 37 in each group (Figure
1). Demographics and clinical characteristics of the partic-
ipants were shown in Table 2. No significant differences
were observed among the participants, except for body mass
index (BMI) and the regular use of prescribed medications
(p>0.05). These differences were naturally due to the higher
BMI in the obesity group and the absence of any regular use
of prescribed in the healthy group (p=0.011).

Comparison of PA, FC and QoL among the participants
were given in Table 3. There were significant differences
between the groups in all parameters of IPAQ-SF Ques-
tionnaire, 6GMWT and SF-36 Questionnaire (p<0.05). In
intragroup post hoc analyses, total, vigorous, moderate and
walking scores of PA were significantly lower in the obe-
sity group compared to the HT group (p=0.012, p<0.001,
p<0.001, p=0.006, respectively). Similarly, total, vigorous,
moderate and walking scores of PA were significantly lower
in the obesity group compared to the T2D group (p=0.031,
p=0.042, p=0.044, p=0.028, respectively). Similarly, all PA
scores were significantly lower in the obesity group com-
pared to the healthy group (p<0.001). The 6MWT distance
was significantly lower in the obesity group compared to
HT, T2D and healthy group (p<0.001, p=0.026, p<0.001, re-
spectively). Additionally, it was found that all other scores
of FC of obesity group were significantly lower than all oth-
er groups (p<0.05).

The obesity group’s all subscale scores of the QoL were
significantly lower compared to those of the HT group
(p<0.05), and the healthy group (p=0.010, p<0.001, p=0.007,
p=0.015, p=0.013, p=0.013, p<0.001, and p=0.011, respec-
tively). Only role physical, vitality, and role emotional sub-
scales of the QoL were significantly lower in the obesity
group compared to the T2D group (p=0.015, p=0.017, and
p=0.014, respectively).

The total, vigorous, moderate, and walking scores of PA
were significantly higher in the HT group compared to
the T2D group (p=0.041, p=0.022, p=0.046, and p=0.039,
respectively). Likewise, the 6MWT distance of the HT
group was significantly higher than that of the T2D group
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Patients with obesity
assessed for eligibility
(n=52)

l

Patients with HT
assessed for eligibility

(n=65)

Patients with T2D Healthy subjects
assessed for eligibility assessed for eligibility
(n=63) (n=49)

}

i

l

Excluded (n=15)

Excluded (n=28)

Excluded (n=26)

Excluded (n=12)

- Failed to fulfil inclusion criteria (n=19)
- Being unable to perform tests (n=4)
- Declined to participate (n=5)

- Failed to fulfil inclusion criteria (n=7)
- Being unable to perform tests (n=6)
- Declined to participate (n=2)

- Failed to fulfil inclusion criteria (n=16)
- Being unable to perform tests (n=6)
- Declined to participate (n=4)

- Failed to fulfil inclusion criteria (n=9)
- Being unable to perform tests (n=3)

|

The Obesity Group
(n=37)

|

l

l

The HT Group
(n=37)

The T2D Group
(n=37)

l

l

l

The Healthy Group
(n=37)

l

Outcome Measurements
Physical Activity
- IPAQ-SF Questionnaire
Functional Capacity
-6MWT
Quality of Life
- SF-36 Questionnaire

| i

The HT Group
Analyzed (n=37)

The Obesity Group
Analyzed (n=37)

i i

The T2D Group The Healthy Group
Analyzed (n=37) Analyzed (n=37)

Figure 1: Flowchart of the study.

(p=0.043). In the HT group, the QoL subscales for physi-
cal functioning, role physical, bodily pain, general health,
role emotional, and mental health were significantly higher
compared to the T2D group (p=0.011, p=0.013, p=0.017,
p=0.016, p=0.013, and p=0.017, respectively). Additional-
ly, the total, vigorous, moderate and walking scores of PA
(p<0.001, p=0.006, p=0.011, and p=0.028, respectively),
6MWT distance (p=0.046), and all subscale scores of the
QoL (p<0.05) were significantly lower in the T2D group
compared to the healthy group.

The internal consistency of total, vigorous, moderate, and
walking scores of (PA) was excellent in the HT, T2D, and
healthy groups (Cronbach’s alpha > 0.90). In the obesity
group, the internal consistency of these scores ranged from
0.77 to 0.90, indicating good internal consistency. Cron-
bach’s alpha values for the all subscales of the QoL across
the HT, T2D, obesity, and healthy groups ranged from 0.74
to 0.87, indicating good internal consistency.

DISCUSSION

The findings of the present study demonstrated that PA,
FC and QoL were lower in obese older patients compared
to older patients with HT and T2D and their healthy peers
in a state hospital setting. Similarly, it has been shown that
patients with T2D have lower PA, FC and QoL than older

patients with HT and their healthy peers. One unanticipat-
ed finding was that there was no significant difference in
PA, FC and QoL between older patients with HT and their
healthy peers.

The reason for the decrease in PA in obese older adults may
be a combination of physical, psychological and environ-
mental factors (32, 33). It has been stated that obese older
adults are more likely to suffer from chronic conditions and
that older adults with at least one chronic comorbidities are
significantly less active than their healthy peers. In healthy
older adults over 75 years of age, the rate of physical inac-
tivity is 26.8%, whereas it rises to 37.3% in their obese peers
(34). In a recent review, it was emphasized that age-related
loss of physical function characterized by decreased mus-
cle strength and joint flexibility is exacerbated by obesity
and significantly limits PA (32). Besides, dyspnea and fa-
tigue, which occur with ageing and worsen with obesity, are
among the primary factors limiting PA (35). Additionally,
factors such as fear of injury and avoidance behaviors due to
discomfort or pain during activity, or lack of social support
may also cause obese older adults to have reduced PA levels
compared to their healthy counterparts (36, 37). Thus, our
result that PA was lower in the obesity group than all other
groups is consistent with the literature. The cardiovascular
load caused by obesity and the contribution of dyspnea and

Turk J Diab Obes 2024; 8(3): 236-247
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Table 2. Demographics and clinical characteristics of the participants.
Characteristics Obesity Group (n=37) HT Group (n=37) T2D Group (n=37) Healthy Group (n=37) p
Age (years+SD) 71.2+8.8 70.4£7.9 71.7£7.6 71.949.1 0.347
Gender, n (%)
Male 17 (45.9) 19 (51.4) 16 (43.2) 18 (48.6) 0.807
Female 20 (54.1) 18 (48.6) 21 (56.8) 19 (51.4)
BMI (kg/m*+SD) 31.5+£2.9 23.612.7 24.8+3.6 24.2+1.8 0.011
Educational level, n (%)
Illiterate 3(8.1) 0 0 1(2.7)
Primary 3(8.1) 5(13.5) 7 (18.9) 2 (5.4) 0.412
Secondary 22 (59.6) 19 (51.4) 20 (54.1) 22 (59.5)
University 9(24.3) 13 (35.1) 10 (27.1) 14 (37.8)
Employment status, n (%)
Working 6 (16.2) 11 (29.7) 5(13.5) 12 (32.4) 0001
Not working 31(83.8) 26 (70.3) 32 (86.5) 25 (67.6)
Marital status, n (%)
Married 26 (70.2) 21 (56.8) 18 (48.6) 24 (64.9) 0.144
Single 11 (29.7) 16 (43.2) 19 (51.4) 13 (35.1)
Place of residence, n (%)
Rural 7 (18.9) 4(10.8) 2 (5.4) 5(13.5) 051
Urban 30 (81.1) 33(89.2) 35 (94.6) 32 (86.5)
Smoking, n (%)
Non-smoker 8 (21.6) 4(10.8) 2(5.4) 8 (21.6)
Ex-smoker 24 (64.9) 30 (81.1) 25 (67.6) 20 (54.1) 0.206
Active-smoker 5(13.6) 3(8.1) 10 (27.1) 9 (24.3)
Regular use of prescribed, n (%)
Yes 3(8.1) 33(89.2) 36 (97.3) 2 (5.4)
No 34 (91.9) 4(10.8) 1(2.7) 35 (94.6) <0001
Other chronic disease, n (%)
Yes 1(2.7) 2(5.4) 1(2.7) 2 (5.4) 0.895
No 36 (97.3) 35 (94.6) 36 (97.3) 35 (94.6)
History of previous surgery, n (%)
Yes 4(10.8) 7 (18.9) 4(10.8) 3(8.1) 0506
No 33(89.2) 30 (81.1) 33(89.2) 34 (91.9)
Family history of related chronic disease, n (%)
Yes 9 (24.3) 17 (45.9) 12 (32.4) - 0313
No 28 (75.7) 20 (54.1) 25 (67.6) -
Onset of clinical diagnosis (years+SD) 29.5+12.9 26.1£8.2 33.4£10.7 - 0.082

Note: Data are expressed as meantstandard deviation (SD) or n (%).
BMI: Body mass index, HT: Hypertension, T2D: Type 2 Diabetes.

fatigue may significantly reduce FC (38). Arranz et al., stated
that decreased muscle strength, joint problems and musculo-
skeletal pain are also factors limiting factors limiting FC (39).
Numerous studies have indicated that high BMI is associated

Turk J Diab Obes 2024; 8(3): 236-247

with lower 6DYT distance (40) and that the obese group has
lower values compared to their healthy peers (41). The ob-
served reduction in FC within the obese group in our study,
is likely attributable to analogous underlying mechanisms.



w
Q
p=
o
=
0
-
=}
=
o}
©)
-2
(=}
o
=
=
©)
=
=
=
2
=}
=
g
A
-
Q
!
=
@)
(=}
=
&
=
3
S
o}
B~
2
£
<
=
o
o
(=}
<
=
Q
<
o
<
©)
=
<
=}
=}
e
Q
(=}
=
=
£
=
Q
<
=
<
>~
iz
~y

-1 7 2dA T, : @zl ‘oeos 810g payIpoIA :SGIA YIun jusrearnba orjoqejou :

'sajoqe
LAIN ‘w10 J1oys-areuuonsanb £j1anoe reorsdyd feuoneuiaiuy 11§ OV I ‘UorsulrodA (L H 9593 Sunjem urw-9 ;1 MIN9
"(dS) UOTLIASD PIepPUL)ISFULIW Sk PassaIdxo are eje(y 910N

0100 €080  ZI0O 1100 €LL0 €100 9200 £'6TF0'8L 6'TTF9'89 6'1TFLLL TSTFE99 esy [eusN
1000> 6900 €100  100°0> ¥100  1000> T1000>  TIEFF'E6 CYEFTSL TSE79'88 T9EFE'S9 [euonows 3[0y
S100 8800 €500 €10°0 6010 6000  €£0°0 L'STFL'68 9¥TF6'T8 €'CTFSFS CTIFT8L Suruonouny [eroog
LI0°0  S8P°0  LL0O €10°0 L1000 TI00  ST00 9'CTFITL §'€TF9'99 S'6TFT69 ¥'8TFS09 Arrerp
S1000 1090 9100 S10°0 9%L'0 9100  L£0O €9TFVH9 6'€IT9LS CIEFIT9 ['1TF8'SS [[eaY [eI9U2D)
¥I00  8TI0  LI0O £00°0 60 L1000  0£0°0 €LTFE8L L'EEFT LY V61F0TL TE€TF999 ured A[rpog
€000 LEEO €100 100°0> S1000  1000> 1000>  SHIFSH8 [HEFI69 L'0TF9°08 SYTFT8S reatskyd ajoy
9000 0950 1100 0100 0860  SI00  TE00 6'81F0'6L TSETFS9 0'TTFE LL V'TTFL99 Suruonouny [ed1sfyq
(as¥aareuuonsand) 9¢-4S) 417 Jo Lyend
1900 8800  000T  100°0> 0100  100°0> T100°0> YTIFST 66TF8T 9L TF8T 0T+ (SAN) ondnegy
0700  TITO0 9S00  T100°0> S10°0  100°0> T100°0> LOTFYT TTFE 1F9°¢C SOEFTY (SAN) e2udsiqy
1000> 9200  ¥%00  T100°0> LE0'0  T00°0> T1000>  80°0FE0- 98°1F6'T- 9T 0FV I~ wWIF9T (%) zodsv
9%0'0  ¥L00 €500  100°0> 920'0  100°0> T1000>  VISFL LY 9'0€¥8°19¢ §LTFYOTY  STIFE60E (wr) 2oumIsIq
(ASTLMINY) &ypede) euonouny
8200  SS00  6£00 10070 8200 9000 €000  TTLLFFTLY  ¥SL8F6'S6V  9LLOTFSF6S  TOIIFSEEE (oot uTr LAIN)
91008 Junyrepy
: . : : : . : NI . oaror o e (CPam/ur-LHIN) 91098
1100 0900  9%00  100°0> P00 1000> €000  6TOIFCETOS  6'L89F8€9E  STOSFEISH € LOLFLTOT fanoe [eorsiyd a1esapopy
. . : . . . : e o0t 1o e (Y[oam/utui-[HIN) 91028
9000  LL00  TTOO  T100°0> W00 T100°0>  F000  TLOTFECTIST  TPSSFQOPT  LTIIIFOTOC  ['TSHFET6 fnaoe [eotshud snoioSiy
1000>  TS00  1¥0°0  100°0> 1€00  TI00  100°0> T'TOPIFCHLOIC TOOLIFH'66CT 1°€00TFIF861 8FLOIFH LL6 Coas/up-LEN)
21008 y1anoe [eorsAyd [ejor,
(as¥aareuuonsand) 4S-OVdI) A1A1NOY [ed1sAyd
Apresy AqpesH QoL AQEdH  qTLSA LH SA (Lg=u)
SAQZL SALH CSALH ‘saAmseqQ Amsaqo Asaqo 4 %ohwmmwv_gm %%Mumﬁ &mﬂ@m dnois)
sonpea d soy 3sod dnoxg-enuy £y1saq0

‘syuedonred oty Suoure o§11 Jo AyTenb pue Ajoedes feuonoung Ayanoe esrsdyd jo wostreduro)) ¢ Jqey,

Turk J Diab Obes 2024; 8(3): 236-247



On the other hand, age-related declines in physical health,
mental well-being and social participation, which are im-
portant components of QoL, are exacerbated by obesity
(42). Similar to our results, Dalle Grave et al. also demon-
strated impaired QoL in obese individuals with high statis-
tical power in all domains of SF-36 (43). Given the adverse
impact of increased chronic conditions, reduced PA, re-
stricted social participation, and diminished life expectancy
on overall QoL, the significant decline in QoL among obese
older adults is a predictable outcome (42-44).

One of the most unexpected outcomes of our study was that
PA, FC, and QoL were significantly better in the HT group
compared to the obese and T2D groups, and there was no
difference with the healthy group. A systematic review has
indicated that comorbidities such as obesity and diabetes sig-
nificantly contribute to the reduction of PA; however, such
an association has not been observed with HT (45). Similar-
ly, no significant association between PA and hypertension
has been reported in two recent studies (46, 47). Consider-
ing that impaired capillarization and vascular endothelium
in chronic cardiovascular diseases is an important risk factor
for PA, it has been suggested that the fact that HT does not
cause a change in severity that disrupts these structures may
be a possible explanation for the lack of association with PA.
Older patients with HT often develop adaptations that al-
low them to maintain FC despite their condition. A study
by Mota et al. suggests that long-term management of HT,
especially through lifestyle modifications like PA, can mit-
igate the decline in FC (48). In addition, it has been stated
that well-management of blood pressure may minimize the
impact of HT on FC and prevent the progression of HT to
more severe stages, which can be controlled through med-
ication and lifestyle changes (49). In the present study, we
found that older patients with HT had similar results with
their healthy peers in QoL parameters, just as in the FC. The
results of the present study align with the findings report-
ed in the existing literature. Adherence to antihypertensive
medication, effective management of blood pressure, and
strong social support networks, are critical factors that help
maintain a good QoL in older patients with HT (50). Anoth-
er possible explanation is that the tools used to measure QoL
may not capture subtle differences between HT and healthy
individuals. The authors suggested that the SF-36 could be
an example of such a scale and that the QoL scores of older
patients with well-managed HT may not be distinguishable
from those of healthy peers (51).

Physical inactivity is widely acknowledged as a major mod-
ifiable risk factor for T2D and its associated complications;
hence, regular PA is recommended for both the prevention
and management of the condition (52). Lidegaard et al.
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highlighted barriers to physical activity in T2D patients, in-
cluding functional restrictions, logistical challenges such as
insufficient time and limited awareness, as well as difficul-
ties in goal setting and self-monitoring (53). Older patients
with T2D have been shown to have low levels of PA due
to diabetic complications such as neuropathy, retinopathy
and cardiovascular problems and associated pain, discom-
fort and reduced mobility (54). Similarly, FC assessed by the
6MWT has also been shown to be lower in older patients
with T2D compared to their healthy peers (55, 56). Reduc-
tion in muscle mass and strength due to the hyperglycemia
and insulin resistance, chronic inflammation leading to
musculoskeletal problems, neuropathy, and microvascular
complications have been reported as possible factors of this
decrease (55). In many studies showing decreased QoL in
patients with T2D, in addition to chronic complications
and physical deficiencies, social and environmental isola-
tion, economic burden, depression, anxiety and loss of cog-
nitive functions related to chronic hyperglycemia have been
presented as the main causes (57, 58). Our results showed
that PA, FC, and QoL were lower in patients with T2D com-
pared to their healthy peers, possibly due to all these mech-
anisms and in relation to ageing. In chronic comorbidities,
the common pathophysiological mechanism that directly
impairs PA and FC, while indirectly diminishing QoL, is
the progressive deterioration of the cardiovascular system
(59, 60). Factors such as chronic hyperglycemia, increased
oxidative stress, endothelial dysfunction, lipid abnormali-
ties, and atherosclerosis, which are commonly observed in
obesity and T2D but are either less pronounced or absent
in HT, may account for the relative preservation of certain
capacities in patients with HT compared to those with obe-
sity and T2D, where these pathological processes are more
pronounced and detrimental (59, 61).

The first limitation of the our study is that the assessments
of PA and QoL were conducted solely through self-reported
questionnaires, rendering the potential for inaccuracies in
measurement and recall bias inevitable. Second limitation
is that a disease-specific QoL questionnaire was not used.
However, the SF-36 questionnaire is a validated tool, widely
used in QoL studies, and has been successfully applied to
older individuals. Third limitation is that the findings are
based on a state hospital setting, which may limit the broad-
er applicability of the results. Finally, the study utilized a
cross-sectional design, which prevented the establishment
of a causal relationship between chronic comorbidities and
the outcome measures.

In a state hospital setting, it was found that PA, FC, and QoL
were lowest in the obese group. Older patients with T2D
also showed lower levels in these parameters compared to
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HT and healthy groups, though no significant differences
were found between the HT and healthy peers. Consequent-
ly, it is essential to assess PA, FC, and QoL in older patients
with chronic comorbidities in a clinical setting, with par-
ticular attention to those with obesity and T2D.
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