JOURNAL OF MEDICAL RESEARCH

FACTORS RELATED TO PHYSICAL ACTIVITY LEVELS
AMONG OLDER DIABETIC PATIENTS WITH
UNCONTROLLED BLOOD GLUCOSE
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This cross-sectional study was conducted to explore factors related to physical acitvity levels of
older type 2 diabetic people with uncontrolled blood glucose (HbA1c = 7%). Physical activity (PA) levels
was assessed using the International Physical Activity Questionnaire short form. Association existed
between the duration of diabetes, chronic complications and HbA1c levels with the extent of PA levels.
Prevalence of patients who have been diagnosed with diabetes = 5 years, with at least one chronic
diabetes complication or HbA1c level = 8% were significantly higher in lower PA level. Peripheral
neuropathy, cerebrovascular, and renal complications, were identified as related factors to the PA levels.
Multivariate logistic regression analysis showed independent factors associated with low PA levels were
cerebrovascular complications (OR = 7.2), risk of sarcopenia (OR = 5.9), peripheral nerve complication (OR
= 4.5), lipid disorder (OR = 4.0), age > 75 years old (OR = 2.5), and an HbA1c = 8% (OR = 2.5). This
result highlighted some independent factors were associated with low PA level among older people with
uncontrolled type 2 diabetes. However, future studies with larger sample sizes and longitudinal follow-up
studies need to be done to understand these issues. Targeted interventions may help mitigate these risks.

Keywords: Physical activity levels, diabetes, older adults, related factor.

1. INTRODUCTION

Diabetes is a chronic metabolic condition
with substantial risks of acute and chronic. Over

common cause of disability and premature
death in many countries, posing a substantial

the period from 1997 to 2010, the prevalence
of diabetes in older adults has increased by
a striking 62%." In Vietnam, the Ministry of
Health’s survey results from 2021 revealed
a significant prevalence of diabetes among
adults, estimated at 7.1%. This translates to
nearly 5 million individuals living with diabetes
in the country. Diabetes has emerged as a
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burden on healthcare systems.

Numerous scientific studies have provided
strong evidence supporting the positive impact
of regular physical activity (PA) on various
aspects of health. Engaging in PA has been
shown to enhance blood glucose control,
prevent complications associated with type 2
diabetes mellitus (T2DM), and improve blood
health, mortality
rates, and overall quality of life. According
to the WHO, older adults should strive to
accumulate a minimum of 150 - 300 minutes
of moderate-intensity aerobic activity, 75 - 150
minutes of vigorous-intensity aerobic activity, or

pressure, cardiovascular
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an equivalent combination of both throughout
the week to attain substantial health benefits. In
addition, older adults are advised to incorporate
muscle-strengthening activities involving all
major muscle groups on two or more days
per week, as these activities offer further
health advantages. Remarkably, this exercise
recommendation has been proven effective
in individuals living with chronic conditions
such as hypertension, T2DM, HIV, and cancer
survivors. However, it is disconcerting that
global estimates from 2016 reveal that a
staggering 1.4 billion adults, accounting for
27.5% of the world’s adult population, fail to
meet the recommended levels of PA required to
enhance and safeguard their health.?

The low rate of older people with diabetes
achievingblood sugarcontrolgoalsisasignificant
public health issue. Poor glycemic control is
linked to a range of severe health outcomes,
including increased mortality, cardiovascular
events, cognitive decline,
impairments. Moreover, the healthcare costs
associated with diabetes-related complications
are substantial and continue to rise. In older

and functional

adults, several factors contribute to this
challenge, including age-related physiological
changes, co-existing medical conditions, and
the complexity of diabetes management.
Among various interventions, PA plays a
pivotal role in improving blood sugar control.
Through increased insulin sensitivity, improved
glucose utilization, weight management, and
health,
provides a multifaceted approach to diabetes
management.

In Vietnam, only 59.2% of the adults with
T2DM met the minimum recommended level
of PA (WHO and IDF). After adjusting for
potential confounders, participants with T2DM
experienced 50.0% significantly lower odds

enhanced cardiovascular exercise

of achieving PA recommendations.®* These
statistics reveal that PA has been and continues
to be a weak aspect in achieving glycemic
control and plays a crucial role in diabetes
management in Vietnam. Therefore, the aim of
this study was to explore some factors related
to PA levels among older T2D people with
uncontrolled blood glucose.

Il. MATERIALS AND METHODS

1. Subjects

Older diabetic patients aged 60 years old
or over with uncontrolled blood glucose were
being examined and treated at the National
Geriatric Hospital from March to October 2023.

Included criteria

- Patients who were diagnosed with T2DM
by specialist doctors according to the ADA
2022.#

- Patients with uncontrolled blood glucose:
who had HbA1c = 7%.

- Patients were able to interview and have
the physical and cognitive abilities to do a face-
to-face interview.

- Patients and the patient’s family agreed to
participate in the study.

Excluded criteria

Patients with mental disorders, severe
dementia, paralysis, other psychotic diseases,
or not enough cognitive ability to respond to the
interview.

2. Methods

Study design: A cross-sectional study.

- The sample was selected according to the
convenience sampling method.

- The sample size is calculated using the
formula:

n= 2(21-0(/2)-&;))
d

p = 0.371 (The prevalence of low PA level

among older adults with diabetes®).
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From the formula, the estimated sample
size was 140 patients. In fact, 148 patients
participated in this study.

Variables
General
comorbidities.

Physical activity (PA) levels: The International
Physical Activity Questionnaire short form
(IPAQ-SF) is a self-reported questionnaire used

information: age, gender,

to assess an individual’'s PA level, collecting
information about the frequency and duration
of various types of physical activities, including
walking, moderate-intensity activities, and
vigorous-intensity activities.®

Evaluation: Based on the total METs
(Metabolic Equivalent of Task) minute per week,
classifies the individual's PA level into 3 levels
as follows:

Table 1. Classification of the individual’s PA level

Total METs minute/week

Physical activity level

> 3000 METs High
600 METs - 2999 METs Moderate
<600 METs Low

T2DM characteristics: diabetes duration
(years), fasting blood glucose (mmol/l), HbA1c
level (%), chroniccomplications (peripheralnerve
complication, eye complication, cerebrovascular
complication. coronary complication, renal
complication, foot complication, and peripheral
arterial complication).

Geriatric syndromes: Physical function was
assessed by Activities of Daily Living (ADL):
total ADL score < 6 points was considered as
having ADL dependence.” Sleep disturbance
was assessed using the Pittsburgh Sleep
Quality Index (PSQI): a total score = 5 was
considered as having sleep disorder.? The 21-
item fall risk index questionnaire (FRI - 21) was
used to evaluate the risk of fall: the cutoff level
predicting high fall risk was 10 points or more.®
The SARC-F is a simple questionnaire was
used to screen for sarcopenia with total scores
of 2 4 points indicating the risk of sarcopenia.®

Data collection method

Data were collected by using a research
questionnaire through interviews, diagnosis
tests, and medical records at National Geriatric
Hospital. In person interviews were conducted

at the hospital to obtain general and geriatric
information by three doctors. Before starting to
interview participants, doctors were trained in
how to ask for information and the questionnaire
in the study.

Data processing and data analysis

The process of data coding, entry into
REDCap, and analysis was done by using
Statistical Package for Social Science (SPSS)
software (version 26.0). Descriptive statistics
were adopted to examine characteristic data:
frequency, percentage, and mean.

T-test and Chi-square test were performed
to compare between low PA level and moderate
to high PAlevel groups. Multivariable regression
were performed to evaluate some independent
factors related to PA levels among older T2DM
patients with uncontrolled blood glucose.
Statistical significance was accepted at the
95% of confidence level (p < 0.05).

lll. RESULTS

1. General information

Among 148 uncontrolled T2DM patients
aged 60 years and older, the mean age was
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76.0 = 7.4 years old. Female accounted for
62.2%. Prevalence of low, moderate and
high PA levels were 64.2%, 29.7% and 6.1%,

respectively.

2. Comparison characteristics of T2DM
between PA level groups

Table 2. Comparison characteristics of T2DM between PA level groups

Low Moderate to high
Characteristics PA level (n = 95) PA level (n = 53) p-
value
n % n %
Diabetes duration <3 10 10.5 13 245 < 0.05
(vear) >5 85 89.5 40 75.5 '
Chronic Yes 68 71.6 17 32.1
L <0.001
complications No 27 28.4 36 67.9
<5 5 5.3 0 0
Fasting blood
5-8.3 48 50.5 26 49.1 > 0.05
glucose (mmol/l)
>8.3 42 44.2 27 50.9
<8 36 37.9 31 58.5
HbA1c (%) <0.05
28 59 62.1 22 41.5
Mean = SD
Diabetes duration (year) 127178 10.0+£7.0 <0.05

An association existed between the
duration of diabetes and HbA1c levels with the
extent of PA levels. Patients who have been
diagnosed with diabetes = 5 years or HbA1c
level = 8% had higher prevalence of lower PA
level. Furthermore, those with low level of PA

displayed an average diabetes duration of 12.7
t 7.8 years longer than those with moderate
or high PA levels (10.0 £ 7.0 years). Notably,
a significant association was identified between
chronic diabetes complications and levels of PA
(p <0.001).

Table 3. Comparison chronic diabetes complications between PA level groups

Low PA level Moderate to high
Characteristics (n=95) PAlevel (n=53) p-value
n % n %
Yes 32 33.7 8 15.1
Peripheral nerve complication <0.05
No 63 66.3 45 84.9
Yes 13 13.7 8 15.1
Eye complication >0.05
No 82 86.3 45 84.9
Yes 14 14.7 2 3.8
Cerebrovascular complication <0.05
No 81 85.3 51 96.2
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Low PA level Moderate to high
Characteristics (n=95) PAlevel (n=53) p-value
n % n %
Yes 10 10.5 1 1.9
Coronary complication >0.05
No 85 89.5 52 98.1%
Yes 8 8.4 0 0
Renal complication <0.05
No 87 91.6 53 100
Yes 4 4.2 1 1.9
Foot complication > 0.05
No 91 95.8 52 98.1
Peripheral arterial Yes 3 3.2 0 0 > 0.05
complication No 92 96.8 53 100 '

Chronic diabetes complications, including
peripheral neuropathy, cerebrovascular, and
renal complications, were identified as related
factors to the PA levels in individuals with

uncontrolled T2DM.

3. Some independent factors were

associated with PA levels

Table 4. Multivariable logistic regression analysis of some related factors with low PA level

Low PA level
Some related factors

OR 95% CI
Cerebrovascular complication 7.2 1.1-46.3
Risk of sarcopenia 5.9 1.7-20.8
Peripheral nerve complication 4.5 1.3-15.1
Dyslipidemia 4.0 1.2-12.7
Age > 75 years 2.5 1.0-6.5
HbA1c = 8% 2.5 1.0-6.1
Duration of diagnosis = 5 years 3.0 0.9-9.6
Dependence in ADL 1.4 04-48
Sleep disturbance 1.9 0.7-4.38
High risk of fall 0.9 0.3-2.8

Some independent factors associated
with low PA levels were cerebrovascular
complications (OR = 7.2), risk of sarcopenia
(OR = 5.9), peripheral nerve complication (OR
=4.5), lipid disorder (OR = 4.0), age > 75 years

old (OR = 2.5), and an HbA1c level equal to or

exceeding 8% (OR = 2.5).

IV. DISCUSSION

Our study showed that various independent
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factors associated with low PA level were
cerebrovascular  complications, risk  of
sarcopenia, peripheral nerve complication, lipid
disorder, age > 75 years old, and an HbA1c level
> 8% among older patients with uncontrolled
T2DM.

This result observed a correlation between
advanced age and PA levels. Patients
older than 75 years constituted the majority
of individuals exhibiting low PA levels,
experiencing 2.5 times increase in the risk of
low PA. Indeed, many studies have shown
the decline in PA associated with the aging,
frequently attributed to diminishing muscle
strength in both upper and lower extremities,
as well as flexibility, agility, and endurance.5"
Related to comorbidities, only dyslipidemia
showed a significant relationship with the level
of PA (OR = 4.0). Similar results have been
found by Fang J et al. (43.1% versus 51.7%)
and Churilla J et al. (59.1% versus 68.3%),
who have reported that dyslipidemic adults
were less likely to regularly engage in PA than
those without dyslipidemia.'?'® While advanced
age is typically associated with lower physical
activity levels, the relationship is complex and
influenced by physical decline, psychological,
and social factors. Encouraging older adults
to engage in regular physical activity is crucial,
as it can greatly improve health outcomes
and overall quality of life, even if the level of
intensity or frequency is lower than in younger
individuals.

A distinct association emerges between
the duration of T2DM and PA levels. Notably,
patients enduring the condition for five years
or more constituted the majority (89.5%) of
individuals with low PA. This can be due to
complications, fatigue, psychological factors,
and other lifestyle challenges. However, with
proper management, education, and social

support, individuals with diabetes can continue
to engage in physical activity, which is crucial
for managing the condition and maintaining
overall health. However, in the study of Tam NT,
there was no correlation between the duration
of diabetes and the level of PA." This difference
may be related to sample size differences
between studies.

An independent association was observed
between the HbA1c index and low PA level.
Patients with an HbA1c index equal to or
exceeding 8% showed a high proportion of
low PA level (62.1%), experiencing 2.5 times
increase compared to patients with HbA1c
levels below 8%. In a study conducted at
Hanoi Medical University Hospital, individuals
with sufficient PA demonstrated lower HbA1c
levels at 7.70 + 1.24 (%) compared to those
with insufficient PA, who exhibited HbA1c levels
of 8.73 £ 1.51 (%)." Similarly, Beraki A and
colleagues conducted a study in Sweden in
2014, revealing that the average HbA1c level in
the group with limited PA was notably higher at
8.8 + 1.5 (%) compared to the group engaging
in abundant PA, which had HbA1c levels of 7.7
+1.0 (%) (p < 0.001). According to Beraki A et
al., this association held true for both sexes,
and regression analysis demonstrated that the
relationship remained significant even after
adjusting to exclude potential confounders.®
The findings emphasize that increasing PA
stands as the primary and most effective
strategy for individuals with T2DM seeking to
control glycemia.

This study also highlighted an association
between diabetes complications and PA
levels, particularly noted in patients with T2DM
having chronic complications. Among some
prevalent diabetes-related complications, both
cerebrovascular complications and peripheral
nerve complications demonstrated a substantial
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increase in the likelihood of low PA level among
participants, with odds ratios of 7.2 and 4.5,
respectively (p < 0.05). The results were similar
to a US study in which adults with diabetes with
eye, kidney or nerve complications and those
with heart disease were less likely to meet PA
guidelines quality compared to people without
these complications.”” The correlation between
chronic complications of diabetes and physical
activity (PA) levels is a complex and multifaceted
relationship. Chronic complications of diabetes
can significantly impact a person’s ability or
willingness to engage in physical activity, either
directly or indirectly.

The risk of sarcopenia was significantly
associated with the level of PA (OR = 5.9).
Sarcopenia often results in reduced strength
and endurance, making it more challenging for
individuals to engage in physical activities.'®
This correlation was also found in the Park H
et al., individuals who walked < 5,300 steps/day
and/or spent < 15 min/day at > 3 METs were,
respectively, 2.00 - 2.66 and/or 2.03 - 4.55 times
more likely to show sarcopenia than those who
walked > 7,800 steps/day and/or spent > 23
min/day at > 3 METs."® Sarcopenia is the age-
related loss of muscle mass and strength, which
commonly affects older adults.? Itis a significant
condition that impacts physical function and
overall health. Sarcopenia is not only associated
with aging but can also be influenced by factors
like inactivity, nutrition, chronic disease, and
other health conditions. The relationship
between sarcopenia and physical activity levels
is essential to understand, as physical activity is
both a cause and a consequence of sarcopenia.

Our study has some limitations. This
is a cross-sectional study with convenience
sampling method, so it cannot determine the
causal relationship between factors and PA
levels. In addition, the study was conducted in

a geriatric hospital, so it is not representative
of the older diabetic population in Vietnam.
Therefore, future studies with larger sample
sizes and longitudinal follow-up studies need to
be done to understand these issues. Targeted
interventions focusing on the above factors
should be implemented to improve physical
activity levels in this population and thereby
improve the quality of management of older
diabetic patients.

V. CONCLUSIONS

Cerebrovascular and peripheral nerve
complications, risk of sarcopenia, lipid disorder,
age > 75 years old and HbA1c level 2 8%
independently associated with low PA level
among older T2DM patients with uncontrolled
blood glucose. Targeted interventions may help

mitigate these risks.
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