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Abstract

Objectives: The purpose of the present study was to investigate the effects of
combined functional exercise training on fear of falling, salivary cortisol
levels, and quality of life in older adults with a fear of falling.

Methods: A total of 40 older adults (16 men and 24 women aged >65 years)
with a fear of falling were randomly assigned to either a control group (n=20,
8M/12F) or an exercise group (n=20, 8M/12F). The exercise group
participated in an 8-week combined training program consisting of resistance,
balance, and flexibility exercises, while the control group maintained their
usual lifestyle. Quality of life (LEIPAD questionnaire) and fear of falling (Falls
Efficacy Scale International [FES-1]) were assessed before and 48 hours after
the intervention in both groups. Salivary cortisol levels were also measured
by the enzyme-linked immunosorbent assay (ELISA).

Results: Fear of falling was significantly lower in the training group
compared to the control group after the intervention (p<0.0001). The
8-week combined exercise program resulted in a 51% reduction in fear of
falling among the older adults (p<0.0001). Quality of life significantly
improved in the training group compared to that in the control group
(p<0.001). Moreover, salivary cortisol levels were lower in the training
group than those in the control group (p<0.0001), while the combined
exercises produced a 19.5% reduction in cortisol compared to pre-training
levels (p=0.07).

Conclusion: Combined functional exercise program significantly reduced
fear of falling and improved quality of life in older adults, while also
inducing a downward trend in cortisol levels. Therefore, such programs
can be recommended as safe and effective strategies in geriatric
rehabilitation settings.
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Extended Abstract

Background and Objective

Given the growing trend of population aging worldwide
and in Iran, the problems it causes, such as declines in
physical performance, increased risk of falling, and its
physical, psychological, and social consequences, have
become increasingly important. Fear of falling, reduced
self-confidence, social isolation, dependence, and
depression are among these consequences that mutually
negatively affect the quality of life of the elderly. An
active lifestyle is a cost-effective approach to
maintaining physical and mental health and improving
the quality of life of the elderly. Physiologically, fear of
falling is linked to the hypothalamic-pituitary-adrenal
(HPA) axis and can lead to increased cortisol (the stress
hormone), suggesting impaired stress responses.
Salivary cortisol measurement is a simple, non-invasive
method for assessing HPA axis activity and
physiological stress. Regular physical activity can
moderate these adverse changes. However, few studies
have investigated the effects of combined exercise on
cortisol secretion, fear of falling, and quality of life in
the elderly. Therefore, the present study was designed to
investigate the effectiveness of combined functional
exercises on fear of falling, quality of life, and cortisol
regulation in elderly people with fear of falling.

Materials and Methods

The present study was a semi-experimental clinical trial
with a pretest-posttest design and a control group.
Initially, 102 individuals completed the Falls Efficacy
Scale-International (FES-I), and 40 individuals with the
highest scores (indicating significant fear of falling)
were selected. Inclusion criteria included age 65 years
or older, ability to walk independently, absence of
progressive neurological disease, no fractures or limb
surgery in the past six months, and medical approval to
exercise. Exclusion criteria included acute illness/injury
during the study or irregular non-attendance. After
screening and FES-I assessment, participants were
stratified by fear of falling scores and then randomly
assigned to a combined exercise group (n=20, 8 men/12
women) or a control group (n=20, 8 men/12 women).
The intervention group performed a combined exercise
program at home, including resistance, balance, and
flexibility exercises, for eight weeks, three sessions per
week and 60 minutes per session, under the supervision
of the family and the research supervisor (through
periodic visits and phone calls for feedback and
compliance). The intensity of the exercises was
gradually increased, and safety was constantly
monitored. Each session consisted of 10 minutes of
warm-up, 40 minutes of main exercise, and 10 minutes
of cool-down. Resistance training focused on core,
lower limb, and hip strengthening using light weights (1-
2 kg), resistance bands, and bodyweight exercises
(assisted squats, modified sit-ups). Balance exercises
aimed at improving postural stability and neuromuscular
coordination (such as standing on one leg with shifting,
walking heel-to-toe, walking on soft surfaces, and
walking on a straight line) were performed. Flexibility
exercises increased joint range of motion and decreased

muscle stiffness (such as gentle neck rotation, upper-
limb rotation, shoulder stretches, back stretches, and leg
stretches in sitting and standing positions). In case of
pain, the exercises were modified. The control group
maintained their usual lifestyle without a structured
physical activity program, and written informed consent
was obtained from all subjects before the intervention.
Before the intervention and 48 hours after the last
training session, all subjects in both groups completed
the fear of falling and quality of life questionnaires. The
quality of life was measured using the 36-item LEIPAD
questionnaire (Likert scale) that assesses physical
functioning, self-care, depression/anxiety,
mental/cognitive functioning, social functioning, sexual
functioning, and life satisfaction. Fear of falling was
evaluated using the 16-question FES-I. The scores
ranged from 16-19 (low fear), 20-27 (moderate fear),
and 28-64 (high fear). Selected participants had scores
between 28 and 64. Salivary cortisol was also measured
by the enzyme-linked immunosorbent assay (ELISA)
method. Saliva samples were collected before and 48
hours after the last training session, between 8 and 10
am, before breakfast, and stored at -20°C. An analysis
of covariance was used to compare the group means,
with baseline measurements as covariates. In addition,
the significance level was set at p < 0.05.

Results

The fear of falling in the training group after the
intervention was less than that in the control group
(p<0.0001). Combined sports training for eight weeks
reduced the fear of falling by 51% in the elderly
(p<0.0001). Fear of falling in the control group
increased by 2% (p=0.03). The quality of life in the
exercise group after the intervention was significantly
higher than that in the control group (p<0.001). The
changes within the group demonstrated 72% increases
and 5% decreases in the training and control groups,
respectively, compared to before the intervention. In this
regard, the cortisol level in the exercise group was lower
than in the control group (p<0.0001), and combined
exercises reduced cortisol by 19.5% compared with pre-
exercise levels (p=0.07). Moreover, the results showed
that gender and the interaction between gender and
group were not found to be influencing factors on
changes in fear of falling, quality of life, and cortisol in
response to exercise.

Discussion

From the perspective of adaptive physiology, evidence
suggests that psychological and behavioral changes
typically occur more rapidly than sustained hormonal
changes. In other words, the human mind can learn
sooner than the HPA axis that it is "no longer under
threat," whereas the endocrine system requires more
sustained stimulation, longer training sessions, or a
higher-intensity intervention to fully reset itself. In this
regard, the non-significant but significant reduction in
cortisol in the exercise group may signal the onset of
biological adaptation, which could reach a significant
level if the exercise is continued or the intervention
duration is increased.




Conclusion cortisol levels. Therefore, this type of exercise can be

The functional-combined training reduced the fear of recommended as a safe and effective strategy in
falling and improved the quality of life of older adults rehabilitation programs for older adults with a fear of
with fear of falling, while simultaneously decreasing falling.
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