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Background: Type 2 diabetes mellitus significantly impacts patients' health-related quality of
life (HRQol), affecting physical, psychological, social, and emotional well-being. This study
examined the differences in fatigue, postural balance, fall efficacy, and HRQoL among patients
with and without type 2 diabetes across these critical domains. Methods: This cross-sectional
study involved 37 females with type 2 diabetes (mean age 52.9 + 7.3 years) who were recruited
from a diabetes clinic, along with 16 healthy female participants. Fatigue, postural balance, fall
efficacy, and HRQoL were measured using the Fatigue Severity Scale, Berg Balance Scale, the
International Fall Efficacy Scale, and the 36-item Short-Form Survey questionnaire,
respectively. Results: Fatigue scores were significantly higher in people with type 2 diabetes
than healthy participants (d= 0.457; p=-0.01). No statistically significant differences in HRQoL
were found between the groups, except for role limitations due to emotional problems (d = 0.36,
p = 0.013) and social functioning (d = 0.51, p < 0.01). Participants with type 2 diabetes showed
no significant differences in postural balance and fall efficacy compared to healthy subjects (p
> 0.05). However, fatigue emerged as a significant predictor of physical functioning in
individuals with type 2 diabetes but not in healthy participants. Conclusion: In conclusion,
individuals with type 2 diabetes experience significantly higher fatigue levels, which predict
physical functioning, while reporting greater limitations in social functioning and emotional
health compared to healthy participants. Identifying these differences guides healthcare
professionals in designing more personalized care strategies for individuals with type 2
diabetes.
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Introduction

Diabetes is a group of metabolic diseases
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associated with hyperglycemia due to
complications in insulin secretion, function, or
both (Cimbiz & Cakir, 2005). According to the
Diabetes Federation Atlas, 537
million people worldwide have diabetes mellitus
(DM), and the number of adults with diabetes is
expected to reach 95 million by 2030 and 136
million by 2045, making it the most prominent
global epidemic (International Diabetes
Federation, 2021). The World Health Organization
reports that Saudi Arabia has the highest rate of DM
in the Middle East and the seventh highest globally,
with 34.1% of males and 27.6% of females affected

(Al Dawish & Robert, 2021).

International

Diabetic neuropathy (DNP) is considered one of the

most common chronic microvascular
complications in both type 1 and type 2 diabetes
that results in damage to the nervous system
(Feldman et al., 2019). According to the American
Diabetes Association, DNP is defined as “the
presence of symptoms and/or signs of peripheral
nerve dysfunction in people with diabetes after the
exclusion of other causes” (Boulton et al., 2005;
Aleidan et al., 2020). DNP significantly affects a
patient’s lifestyle; almost 5 million people die
yearly from its complications (Asif & Batool, 2020).
In a hospital-based study in Riyadh, 69.2% of
participants had DPN, with age, disease duration,
and glycated hemoglobin (HbA1c) level identified
as the most significant risk factors (Aljohani et al.,
2020). Other factors include neuropathic foot pain
and decreased sensations, leading to frequent falls

and injuries (Aleidan et al., 2020; Lin et al., 2019).

Motor another

phenomenon in people with type 2 diabetes,

dysfunction s prevalent
characterized by muscle strength and size
reduction, particularly in the lower extremities.
Loss of muscle function affects overall body
movement and can lead to postural instability and
changes in walking strategy, increasing the risk of
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falls (Almurdhi et al., 2017; Almurdhi et al., 2016).

Similarly, postural instability is a common
complication among patients with diabetes
(Mustapa et al.,, 2016). Individuals with DPN
demonstrate impairment in postural control and
exhibit greater postural sway in quiet standing
compared to healthy subjects (Dixit et al., 2015). A
study conducted in the UK found disturbances in
postural balance and changes in walking
characteristics, such as shorter step length and
slower speed, among patients with diabetes and
prediabetes compared to healthy controls, with
these changes related to small fiber neuropathy
(Almurdhi 2017).

disruptions in sensory integration may lead to

et al., This confirms that
postural instability and an increased risk of falls
(Espejo-Antunez et al., 2020; Ghanavati et al.,
2013).

Fatigue is another common complication, with a
high incidence of 61% among patients with
diabetes (Drivsholm et al., 2005) and a generally
higher prevalence among females (Schur et al.,
2007). Fatigue is associated with poor glycemic
control, and controlling blood glucose levels has
been shown to improve fatigue (Kaur et al., 2019).
Physiological, psychological, and lifestyle factors
contribute to fatigue (Fritschi & Quinn, 2010), which
manifests as overtiredness, fragility, and emotional
or physical exhaustion (Mueller-Schotte et al.,
2016). Fatigue can hinder regular exercise, physical
functioning, and engagement in daily living
activities (Avlund et al., 2008; Singh et al., 2016),
negatively impacting psychosocial well-being and
overall health (Stewart et al., 2008).

Quality of life (QolL) encompasses physical,
psychological, social, and spiritual well-being
(Ferrell et al., 1995). Health-related QoL (HRQoL) in
patients with DM is influenced by factors such as
disease diabetes-related

duration, stress,

medication adherence, depression, insulin use,
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marital status, and neuropathies (Jorgetto &
Franco, 2018). A study in Mexico reported lower
HRQoL in patients with DM across various
domains, including physical function, pain, and
mental health, with depression cited as the main
factor negatively impacting HRQoL (Zurita-Cruz et
al.,2018; Badescu et al., 2016). Similarly, studiesin
Saudi Arabia found the prevalence of depression
among patients with type 1 and type 2 diabetes to
be 37% and 37.9-49.6%, respectively (El Mahalli,
2015; Gemeay et al., 2015).

While there have been limited studies on the
individual impacts of diabetes on fatigability,
postural balance, and HRQolL, no study has
explored the association between fatigue, postural
balance, fall efficacy, and HRQoL in detail among
these patients in Saudi Arabia. Understanding this
association may encourage PwD to maintain good
mental and physical health, positively impacting
healthcare outcomes. Further, it is important to
address the clinical manifestations,
complications, and social influence of diabetes. By
integrating these key components, our model may
help to understand the association between
fatigue, postural balance, fall efficacy, and HRQoL

in people with type 2 diabetes.

Therefore, this study aimed to investigate fatigue,
postural balance, fall efficacy and HRQoL among
people with type 2 diabetes compared to healthy
subjects. We hypothesized that PwD would have
higher fatigue, reduced postural balance, fall
efficacy, and HRQoL than healthy subjects.

Methods
Participants

We conducted a cross-sectional comparative
study at the Rehabilitation Health Sciences
Department at King Saud University, whose
Institutional Review Board approved the study, and
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all the participants gave written informed consent
to participate (after explaining their right to refuse
or subsequently withdraw and that all data would
be reported anonymously and confidentiality).

Based on previous studies examining HRQol,
fatigue, and similar outcomes, a medium effect
size (Cohen's d = 0.5) was assumed for this study.
To achieve a statistical power of 0.8 (80%) with an
level of 0.05,
independent means indicated a required sample

alpha a two-tailed t-test for
size of approximately 64 participants per group.
However, due to recruitment challenges and
practical constraints, the study included 37
participants with type 2 diabetes and 16 healthy
controls. We recruited 37 female participants aged
18-60 years with a history of diabetes who were
able to walk independently with or without walking
aids from the outpatient diabetic clinics at King
Abdulaziz University Hospital and King Khalid
in Riyadh. We excluded
individuals with a history of osteoarthritis, foot

University Hospital

ulcers, amputation, cardiovascular diseases, and
fiboromyalgia. We recruited healthy subjects who
were not on any medications and were examined to
exclude neuromuscular diseases.

We assessed fatigue using the Fatigue Severity
Scale (FSS), functional balance using the Berg
Balance Scale (BBS), fall efficacy using the Falls
Efficacy Scale-International (FES-I), and the HRQoL
using the 36-item Short-Form Survey (SF-36). We
assessed disability related to DNP in the diabetes
group using the Modified Neuropathy Disability
Score (MNDS).

Neuropathy Disability

The severity of neuropathy was assessed using the
Modified Neuropathy Disability Score (MNDS)
scale, which scores sensations as 0 (present) or 1
(reduced or absent) for each leg, and ankle reflexes
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as 0 (normal), 1 (present with reinforcement), or 2
(absent) for each leg (Fawzy et al., 2014). The MNDS
evaluates vibration (using a 128-Hz tuning fork) and
temperature perception (cold tuning fork) in the
great toe, as well as the presence or absence of
ankle reflexes. Sensory modalities were scored as
present (0) or reduced/absent (1), and ankle
reflexes were scored as normal (0), present with
reinforcement (1), or absent (2). A maximum score
of 10 indicates complete loss of sensation and
reflexes (Fawzy et al., 2014).

Fatigue

Fatigue was assessed using the Fatigue Severity
Scale (FSS), a validated and reliable self-reported
questionnaire consisting of nine items that
measure fatigue levels over the past week and its
impact on motivation, exercise, physical function,
and daily activities (Lerdal, 2021; Al-Sobayel et al.,
2016). Scores range from 1 (strong disagreement)
to 7 (strong agreement), with higher scores
indicating greater fatigue (Al-Sobayel et al., 2016).
The total mean score was calculated by dividing the
total score by the number of items. Based on
literature, fatigue levels were categorized as
normal (<4), moderate (4-4.9), and severe (=5) (Jain
etal., 2015).

Balance

The Berg Balance Scale (BBS) was used to evaluate
functional balance. This valid and reliable tool
assesses postural balance using 14 functional
tests (Bergetal., 1992; Miyamoto et al., 2004). Each
test is scored on a five-point Likert scale ranging
from O (unable to complete the task) to 4
(independent task completion), with total scores
ranging from 0 to 56. Lower scores indicate greater
with a cut-off of <45
suggesting significant impairment (Berg et al.,

balance impairment,

1992). The BBS is a simple, safe, and effective
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measure for clinical use (Miyamoto et al., 2004).
Fall Efficacy

The International Fall Efficacy Scale (FES-I) was
used to measure fear of falling, demonstrating good
reliability (Halaweh et al., 2016). Participants rated
their concern about falling during 16 activities on a
four-point scale (1 =not atall concerned to 4 = very
concerned). Total scores ranged from 16 (no
concern) to 64 (severe concern) (Kempen et al.,
2007; Yardley et al., 2005).

Health-Related Quality of Life (HRQoL)

The 36-item Short-Form Survey (SF-36) was used to
assess HRQoL across eight domains: physical
functioning, bodily pain, role limitations due to
physical or emotional health, mental health, social
functioning, vitality, and general health perception
(Brazier et al., 1992). The SF-36 has demonstrated
reliability and validity for Arabic-speaking
populations (Guermazi et al.,, 2012) and for
assessing QoL in patients with chronic conditions,
including diabetes (Laucis et al., 2015; Lins &
Carvalho, 2016). Scores for each domain range
from 0 to 100, with higher scores indicating better

health.
Data Analysis

Data were analyzed using SPSS (V27.0, IBM
Corporation, Armonk, New York, USA). We set the
two-tailed statistical significance at p<0.05. We
inspected the data for normality by histograms and
Q-Q plots. We used
compare the groups and Pearson’s correlation to

independent t-tests to

analyze the relationship between fatigue, BBS, fall
efficacy, and HRQoL scores. We calculated effect
sizes (Cohen’s d or q) and confidence intervals
(95% CI) (Chuan & Penyelidikan, 2006) and
interpreted the effect sizes (d) as small (0.2),
medium (0.5), and large (0.8 or greater). For
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correlation, we considered associations as weak
(=0.3), moderate (0.3-0.5), and strong (=0.5). We
used regression analysis (R2 ) to determine
whether fatigue could predict HRQoL.

Results

We screened 55 PwD for eligibility criteria and
excluded 18 participants as they had co-
morbidities (n=12), falls (n=4), and chronic kidney
failure (n=2). As shown in Table 1, the diabetic and
healthy groups were similar in age and body mass.
Almost half of the participants (n=16; 43.2%) had
DNP, and the mean (SD) severity of DNP was 1.05
(1.96). PwD had significantly higher fatigue scores
than healthy participants (d=.457; p-0.01). The
HRQoL in the diabetes group was not significantly
different from the healthy group except for RE (d-
.36; p-0.013) and limitation of SF (d-.51; p<0.01).
There was no significant difference in postural
balance and fall efficacy scores between diabetic
and healthy groups (p>0.05).

Associations among fatigue, postural balance, fall
efficacy, and HRQoL

As shown in Table 2, higher fatigue levels were
significantly associated with lower PF (r=-0.44; p-
0.06) and higher pain (r--0.44; p-0.04) in PwD, while
these relationships were not statistically significant
among healthy participants. The postural balance
scores were not significantly associated with either
PF or painin both groups (p>0.05). Fall efficacy was
not significantly associated with PF, pain, or GHP in
both groups (p>0.05). The GHP scores were
significantly associated with fatigue and postural
balance scores in healthy participants, while the
relationship was insignificantin the diabetes group.
Group-wise correlational analysis showed that the
association between GHP and pain with fatigue
significantly differs between diabetes and healthy
groups (r=0.02; g=0.74). Similarly, the relationship
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between BBS and GHP significantly differed
between the two groups (r=0.01; g=0.8). The
relationship between fall efficacy and PF, pain and
GHP was
(p>0.05).

insignificant between the groups

Fatigue as a predictor of PF

To determine whether fatigue predicted PF, we
performed a linear regression using fatigue as a
predictor in diabetes and healthy groups. The
regression model significantly predicted 18.5% of
the variance in the diabetic group (p =.008), and it
was not significant in the healthy group (R2 =.011;
p=.705) (Table 3).

Discussion

This study aimed to investigate fatigue, balance,
risk of falls, and health-related quality of life
(HRQoL) among individuals with and without
diabetes mellitus (DM). The findings revealed that
fatigue levels were higher in individuals with DM
HRQoL
components, such as role limitations due to

compared to healthy participants.
emotional health (RE) and social functioning (SF),
also differed significantly between the groups.
Moreover, fatigue significantly predicted physical
functioning (PF) in the diabetes group but not in
individuals without DM.

Fatigue is a common symptom in individuals with
DM, often resulting from the body’s inability to
effectively utilize glucose as an energy source and
the constant need for blood sugar management
(Fritschi & 2010). Additionally,
complications such as neuropathy and

Quinn,

nephropathy contribute to fatigue, underscoring
the importance of comprehensive management
strategies (Kaur et al., 2019). Consistent with these
findings, indicated that
individuals with type 2 diabetes experience higher

prior research has

fatigue and depression levels than healthy adults
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(Kim & Son, 2019). Fatigue is influenced by
physiological factors (e.g., blood glucose levels),
(e.g.,
emotional distress), and lifestyle factors (e.g.,

psychological factors depression and
reduced physical activity) (Fritschi & Quinn, 2010;
Singh et al.,, 2016).

exacerbates fatigue by reducing aerobic capacity,

A sedentary lifestyle
creating a cyclical decline in physical function
(Mueller-Schotte et al., 2016).

Blood glucose variations play a critical role in
fatigue severity among people with diabetes (PwD).
Although managing blood glucose levels may help
reduce fatigue (Kaur et al.,, 2019), studies have
shown mixed results, with some failing to
demonstrate significant improvements (Fritschi &
2010).

factors remains essential for improving HRQoL, as

Quinn, Addressing these contributing
fatigue extends beyond metabolic dysfunction and
significantly impacts daily life (Fritschi et al., 2017).

Individuals with diabetes often have reduced
physical functioning, higher anxiety, and lower
HRQoL compared to those without diabetes
(Ozdemir & Sahin, 2020). These findings are
consistent with studies reporting lower HRQoL
across domains in Mexican populations and other
groups with type 2 diabetes, primarily due to
diabetes-related
2019;
Zurita-Cruz et al., 2018). Chronic complications

emotional distress and

complications (Gémez-Pimienta et al.,
such as peripheral neuropathy, retinopathy, and
nephropathy further limit PF and negatively impact
HRQoL (Martin-Timén & del Cahizo-Gémez, 2015).
Additionally,
increased cardiovascular risks, exacerbating their

individuals with diabetes face

health challenges (Martin-Timén & del Canizo-
Gdémez, 2015).

Conclusion

This study demonstrates that diabetes significantly

International Journal of Physical Therapy Research & Practice 2024;3(11):416-424

impacts social functioning, a crucial aspect of
overall health-related quality of life (HRQol).
People with diabetes may face challenges in
relationships, work, and social activities due to
various physical and psychological factors,
including the disease's direct effects on energy
levels and health and associated economic and
social consequences. While differences exist
between individuals with diabetes and their non-
diabetic counterparts, the study also highlights that
fatigue, emotional issues, and social functioning
can vary widely among people with diabetes. This
indicates that an individual’s physical and
psychological health, along with their available
support and resources, significantly influences
their HRQoL. The differences in fatigue scores and
emotional problems between the diabetic and
healthy groups emphasize the profound effect
diabetes can have on overall well-being. Therefore,
healthcare providers must recognize these
negative impacts and ensure that individuals with
diabetes receive the necessary resources and

support to manage their condition effectively.
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