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Abstract
Background: Older adults with type 2 diabetes mellitus are vulnerable to reduced mobility, impaired balance confidence, and fear of falling, which may contribute to activity restriction and functional decline. Daily step count provides an objective and clinically interpretable measure of ambulatory physical activity in this population. Objective: To determine the relationship between daily step count and fear of falling among older adults with type 2 diabetes mellitus.  Methods: A cross-sectional correlational study was conducted among 100 older adults with type 2 diabetes mellitus recruited from hospital and community settings. Demographic and clinical data were collected using a structured questionnaire. Daily step count was measured using a waist-worn pedometer over three consecutive days, and the average daily step count was calculated. Fear of falling was assessed using the Falls Efficacy Scale-International. Descriptive statistics summarized participant characteristics and activity distribution, while correlation analysis examined the association between daily step count and fear of falling.  Results: The mean age of participants was 72.2 ± 6.27 years. Most participants were male (71.0%), and low ambulatory activity was common, with 67.0% recording fewer than 3000 steps/day and 92.0% remaining below 6000 steps/day. Daily step count showed a statistically significant negative correlation with fear of falling (r = −0.267, p = 0.007), indicating higher fear among participants with lower step counts.  Conclusion: Lower daily step count was significantly associated with greater fear of falling among older adults with type 2 diabetes mellitus. Objective step-count monitoring may help identify individuals at risk of fear-related activity restriction and guide rehabilitation strategies to improve mobility and confidence, Keywords: Type 2 diabetes mellitus; daily step count; fear of falling; older adults; physical activity; mobility; rehabilitation.
Introduction
Type 2 diabetes mellitus is a chronic metabolic disorder that becomes increasingly prevalent with advancing age and is frequently accompanied by complications that compromise mobility, balance, and functional independence. In older adults, diabetes-related peripheral sensory impairment, reduced lower-limb strength, visual limitations, altered gait control, and musculoskeletal decline may collectively increase vulnerability to instability and falls. Walking capacity is an especially important indicator of functional health in this population because it reflects the combined performance of neuromuscular control, cardiometabolic fitness, confidence in movement, and participation in daily life. Evidence from community-dwelling older adults suggests that greater walking volume and faster walking performance are associated with better physical fitness, supporting walking-based activity as a clinically meaningful marker of mobility status in later life (1,2).
Fear of falling is a common and clinically important psychological concern among older adults, particularly those with chronic diseases that affect physical performance. It is commonly understood as reduced confidence or self-efficacy in avoiding falls during ordinary activities of daily living. Although some caution after a fall or perceived instability may be protective, persistent fear of falling can lead to activity avoidance, reduced social participation, physical deconditioning, and progressive functional decline. Previous research has shown that fear of falling is associated with reduced physical activity in older adults, although the strength of this relationship may vary according to physical function, activity intensity, and individual fall-risk profile (3,4). In community-dwelling older populations, both falls and fear of falling have been identified as barriers to achieving the health benefits of walking and moderate-to-vigorous physical activity, indicating that psychological concerns about falling may meaningfully restrict movement even when physical activity is clinically recommended (5).
The relationship between physical activity and fear of falling is likely bidirectional. Older adults who are fearful of falling may intentionally limit walking and outdoor activities, leading to reduced step accumulation, lower muscle endurance, impaired balance confidence, and increased dependence. Conversely, individuals with very low daily activity may experience worsening physical conditioning and mobility confidence, which can intensify concern about falling during routine tasks such as walking outdoors, climbing stairs, bathing, or moving across uneven surfaces. Longitudinal evidence in visually impaired older adults also suggests that fall-related experiences may influence subsequent physical activity patterns, highlighting the importance of understanding how perceived fall risk and real-world mobility interact over time (6). This cycle may be particularly relevant for older adults with type 2 diabetes, in whom metabolic disease, impaired sensory feedback, and reduced mobility may already increase fall vulnerability.
Objective assessment of physical activity is important because self-reported activity may be affected by recall error, social desirability, and inaccurate estimation of walking behavior. Daily step count measured through pedometers or wearable devices provides a practical and clinically interpretable indicator of ambulatory activity in real-world settings. Step monitoring can help identify older adults with sedentary behavior, reduced mobility, and potential avoidance patterns related to fear of falling. Assistive devices may improve stability and mobility confidence in some older adults, but their use can also indicate underlying functional limitation, making it important to consider mobility support when examining step count and fear-related outcomes (7). Broader evidence also supports the health relevance of objectively measured physical activity and sedentary behavior in community-dwelling older adults, reinforcing the value of step count as a measurable marker of functional and health status (8).
Despite growing recognition of fall-related fear and physical inactivity as major concerns in older adults, limited evidence has specifically examined the association between objectively measured daily step count and fear of falling among older adults with type 2 diabetes. This gap is clinically important because diabetes-related mobility impairment may increase both fall risk and activity avoidance, while low physical activity may worsen glycemic control, functional capacity, and independence. Digital and wearable approaches have also become increasingly relevant in diabetes self-management and physical activity monitoring, suggesting that objective activity indicators may support more personalized rehabilitation and prevention strategies (9). However, before step-count monitoring can be meaningfully integrated into fall-prevention or diabetes rehabilitation programs, the relationship between daily walking volume and fear of falling must be clarified in this high-risk population.
Therefore, this study was designed to determine the relationship between daily step count and fear of falling among older adults with type 2 diabetes mellitus. Using a PICO framework, the population comprised older adults diagnosed with type 2 diabetes mellitus, the exposure was lower versus higher objectively measured daily step count, and the outcome was fear of falling assessed using the Falls Efficacy Scale-International. The study hypothesized that lower daily step count would be significantly associated with higher fear of falling among older adults with type 2 diabetes mellitus.
Materials and Methods
A cross-sectional observational study was conducted to examine the relationship between objectively measured daily step count and fear of falling among older adults with type 2 diabetes mellitus. This design was selected because the study aimed to assess the direction and strength of association between ambulatory physical activity and fear-related functional concern at a single point in time, without manipulating exposure or assigning an intervention. The study was carried out in hospital outpatient and community-based settings, allowing recruitment of older adults with type 2 diabetes who were living in routine clinical and community environments.
Participants were older adults diagnosed with type 2 diabetes mellitus who were able to ambulate independently or with the support of an assistive device and were willing to wear a step-counting device for physical activity monitoring. Eligible participants were aged 60 years and above, had a confirmed diagnosis of type 2 diabetes mellitus, and were capable of understanding study instructions and completing the fear-of-falling assessment. Individuals were excluded if they had severe cognitive impairment or dementia, wheelchair dependence or inability to walk, recent major injury or hospitalization related to falls, or neurological or severe musculoskeletal disorders that substantially affected mobility. Participants were selected through convenience sampling from eligible individuals attending the study settings or residing in the community. Each participant was informed about the purpose and procedures of the study, and written informed consent was obtained before data collection.
Data were collected using a structured demographic and clinical questionnaire, an objective step-counting device, and the Falls Efficacy Scale-International. The demographic and clinical questionnaire recorded age, sex, body mass index category, duration of diabetes, diabetes treatment plan, and use of assistive devices. Daily step count was measured using a pedometer worn at the waist during usual daily activities for three consecutive days. Participants were instructed to wear the pedometer during waking hours while performing routine activities and to remove it during sleep, bathing, or activities in which the device could be damaged. At the end of the monitoring period, the recorded daily values were averaged to obtain each participant’s mean daily step count. Daily step count was treated as a continuous exposure variable for correlation analysis and was also categorized into clinically interpretable activity strata to describe the distribution of physical activity across the sample.
Fear of falling was assessed using the Falls Efficacy Scale-International, a structured measure of concern about falling during common indoor, outdoor, and social activities. The total score was calculated by summing item responses, with higher scores indicating greater concern about falling and lower confidence in performing daily activities without falling. Fear of falling was treated as the primary outcome variable. The principal exposure variable was mean daily step count, while demographic and clinical variables including age, sex, body mass index category, diabetes duration, treatment type, and assistive-device use were considered as descriptive covariates and potential confounding factors because of their known relevance to mobility, physical activity, and fall-related concern.
To reduce measurement bias, all participants received standardized instructions regarding pedometer placement, wear time, and recording procedures. Data collection was performed using the same assessment sequence for all participants: consent, demographic and clinical data collection, pedometer instruction and monitoring, and supervised completion of the Falls Efficacy Scale-International. The use of objective step monitoring reduced recall bias compared with self-reported physical activity. Supervised administration of the fear-of-falling scale helped minimize misunderstanding of scale items. Participants with conditions likely to independently distort mobility or fear-of-falling assessment, such as severe neurological or musculoskeletal impairment, were excluded to improve internal validity. Potential confounding was addressed by documenting clinically relevant demographic and mobility-related characteristics and incorporating them into descriptive interpretation of the findings.
The sample consisted of 100 participants. This sample size was considered appropriate for detecting a small-to-moderate correlation between daily step count and fear of falling in a cross-sectional correlational design while allowing stable descriptive estimation of participant characteristics and activity categories. A sample of this size provides adequate precision for estimating the primary association between two continuous variables and supports subgroup description across key clinical characteristics such as sex, body mass index category, treatment plan, and assistive-device use.
Data were entered, cleaned, and analyzed using SPSS. Continuous variables were summarized using mean and standard deviation when normally distributed and median with interquartile range when distributional assumptions were not met. Categorical variables were presented as frequencies and percentages. The normality of daily step count and Falls Efficacy Scale-International scores was assessed before inferential testing. The association between daily step count and fear of falling was examined using correlation analysis, with Spearman’s rank correlation used when either variable demonstrated non-normal distribution or ordinal characteristics. The correlation coefficient, coefficient of determination where appropriate, and p-value were reported to quantify the strength, direction, and statistical significance of the association. A two-tailed p-value of less than 0.05 was considered statistically significant. Missing data were reviewed during data cleaning; participants with incomplete primary exposure or outcome data were not included in the final correlation analysis. Descriptive comparisons across activity strata were used to support clinical interpretation of the relationship between mobility level and fear-of-falling concern. Ethical principles for human-participant research were followed throughout the study. Participation was voluntary, written informed consent was obtained, and participants were informed that they could withdraw without penalty. Confidentiality was maintained by anonymizing study records and restricting access to collected data. Data integrity was supported through standardized data collection procedures, direct recording of pedometer values, review of questionnaires for completeness, and consistent coding of variables before statistical analysis. The use of predefined eligibility criteria, uniform measurement tools, and a transparent statistical analysis plan supported reproducibility and methodological consistency.
Results
A total of 100 older adults with type 2 diabetes mellitus were included in the analysis. The mean age of participants was 72.2 ± 6.27 years, with an observed age range of 60–90 years. Most participants were male, comprising 71.0% of the sample, while females represented 29.0%. Body mass index distribution showed that overweight status was the most frequent category, observed in 42.0% of participants, followed by obesity in 32.0%, underweight status in 24.0%, and normal body weight in 2.0%. Regarding mobility support, 45.0% of participants did not use an assistive device, whereas 39.0% used a walking stick and 16.0% used a walker. Insulin therapy was the most common treatment plan, reported by 45.0% of participants, followed by oral medication in 37.0% and combined oral medication plus insulin therapy in 18.0%.
Table 1. Demographic and Clinical Characteristics of Participants
	Variable
	Category / Summary
	n (%) / Mean ± SD
	Range

	Age, years
	Continuous
	72.2 ± 6.27
	60–90

	Sex
	Male
	71 (71.0%)
	—

	
	Female
	29 (29.0%)
	—

	BMI category
	Underweight
	24 (24.0%)
	—

	
	Normal weight
	2 (2.0%)
	—

	
	Overweight
	42 (42.0%)
	—

	
	Obese
	32 (32.0%)
	—

	Use of assistive device
	None
	45 (45.0%)
	—

	
	Walking stick
	39 (39.0%)
	—

	
	Walker
	16 (16.0%)
	—

	Treatment plan
	Oral medication
	37 (37.0%)
	—

	
	Insulin
	45 (45.0%)
	—

	
	Oral medication + insulin
	18 (18.0%)
	—


Daily step-count distribution demonstrated a predominantly low-activity profile. Most participants recorded fewer than 3000 steps/day, accounting for 67.0% of the sample. A further 25.0% achieved 3000–6000 steps/day, while only 5.0% recorded 6000–9000 steps/day and 3.0% exceeded 9000 steps/day. Overall, 92.0% of participants accumulated fewer than 6000 steps/day, indicating that low ambulatory activity was highly prevalent in this sample.
Table 2. Distribution of Daily Step Count Categories
	Variable
	Category
	n
	%

	Daily step count
	<3000 steps/day
	67
	67.0

	
	3000–6000 steps/day
	25
	25.0

	
	6000–9000 steps/day
	5
	5.0

	
	>9000 steps/day
	3
	3.0

	Total
	—
	100
	100.0


Correlation analysis demonstrated a statistically significant negative association between daily step count and fear of falling. The correlation coefficient was −0.267, indicating that participants with lower daily step counts tended to report greater fear of falling. The coefficient of determination was 0.071, showing that daily step count accounted for approximately 7.1% of the variation in fear-of-falling scores. The association was statistically significant with a p-value of 0.007, supporting an inverse relationship between ambulatory activity and fear of falling.
Table 3. Association Between Daily Step Count and Fear of Falling
	Variable Pair
	Statistical Test
	n
	Correlation Coefficient
	95% CI
	r²
	p-value
	Strength
	Direction

	Daily step count and fear of falling
	Correlation analysis
	100
	−0.267
	−0.44 to −0.07
	0.071
	0.007
	Small to moderate
	Negative


Participants reported greater fear during activities that commonly require postural control, environmental negotiation, and confidence in mobility, including walking outdoors, climbing stairs, bathing, moving over uneven surfaces, and walking in crowded places. The concentration of participants in the lowest step-count category, combined with the statistically significant inverse correlation, indicates that reduced ambulatory activity was accompanied by higher fear-related concern during daily activities. Although the association was not large in magnitude, the pattern is clinically meaningful because 67.0% of participants were clustered below 3000 steps/day and 92.0% remained below 6000 steps/day, suggesting that restricted daily mobility was common among older adults with type 2 diabetes mellitus in this sample.
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Figure 1. Concentration of Low Ambulatory Activity Among Older Adults with Type 2 Diabetes
The figure demonstrates a markedly asymmetric distribution of ambulatory activity, with 67.0% of participants clustered below 3000 steps/day and an additional 25.0% falling within the 3000–6000 steps/day category. Cumulatively, 92.0% of the sample remained below 6000 steps/day, while only 8.0% achieved more than 6000 steps/day, including 5.0% in the 6000–9000 range and 3.0% above 9000 steps/day. This steep cumulative concentration in the lowest activity strata indicates a substantial low-mobility burden among older adults with type 2 diabetes mellitus and supports the clinical relevance of the observed inverse association between daily step count and fear of falling, where reduced walking volume corresponded with greater fall-related concern.
Discussion
The present study demonstrated a statistically significant inverse relationship between daily step count and fear of falling among older adults with type 2 diabetes mellitus. Participants with lower daily step counts reported greater concern about falling during daily activities, supporting the hypothesis that reduced ambulatory activity is associated with higher fear-related mobility limitation. The observed correlation coefficient was small to moderate in magnitude, indicating that daily step count explained a modest but clinically relevant proportion of variation in fear-of-falling scores. This finding is meaningful because most participants demonstrated substantially restricted walking activity, with 67.0% accumulating fewer than 3000 steps/day and 92.0% remaining below 6000 steps/day. In an older diabetic population, such low ambulatory activity may reflect reduced balance confidence, diabetes-related sensory impairment, physical deconditioning, or avoidance of activities perceived as unsafe.
The inverse association observed in this study is consistent with previous evidence showing that fear of falling is linked with reduced physical activity among older adults. Hornyak et al. reported that fear of falling was related to physical function and showed a weaker but observable relationship with daily physical activity in community-dwelling older adults, suggesting that fear-related mobility restriction is closely connected to functional capacity rather than activity volume alone (10). Similarly, a study found that falls and fear of falling were important barriers to walking and moderate-to-vigorous physical activity among community-dwelling older men, reinforcing the concept that psychological concern about falling can limit participation in health-promoting movement (11). The present findings extend this evidence to older adults with type 2 diabetes mellitus, a group in whom reduced mobility may be compounded by neuropathy, visual impairment, muscle weakness, and impaired postural control.
The high proportion of participants with very low step counts suggests that reduced physical activity was not limited to a small subgroup but represented a dominant pattern across the sample. Walking is one of the most accessible forms of physical activity for older adults, and daily step count provides a practical marker of real-world mobility. Evidence from older adults indicates that higher walking volume and better walking performance are associated with more favorable physical fitness profiles, supporting the role of habitual walking as an indicator of functional health (12,13). In the context of type 2 diabetes mellitus, low step count may be particularly concerning because physical inactivity can worsen metabolic control, reduce cardiovascular endurance, contribute to muscle weakness, and increase dependence in daily living. Therefore, even a small-to-moderate inverse association between step count and fear of falling may have important implications for rehabilitation screening and individualized mobility planning.
The relationship between step count and fear of falling is likely bidirectional rather than strictly causal. Older adults who fear falling may restrict walking, avoid outdoor environments, reduce stair use, and limit participation in social or community activities. This activity avoidance can lead to physical deconditioning, reduced gait confidence, and worsening balance, which may further increase fear of falling. Conversely, individuals with low physical activity may experience declining strength, reduced endurance, and impaired mobility confidence, making daily activities feel more threatening. Longitudinal evidence from older adults with visual impairment has shown that fall-related experiences may influence subsequent physical activity patterns, although fear of falling does not always increase in parallel with activity reduction (14,15). This suggests that the relationship between falls, activity, and fear is complex and may depend on individual clinical characteristics, previous fall history, environmental exposure, and perceived self-efficacy.
Assistive-device use may also have influenced the relationship between walking activity and fear of falling. In this study, 39.0% of participants used walking sticks and 16.0% used walkers, indicating that more than half of the sample required some form of mobility support. Assistive devices can improve stability and allow safer ambulation, but their use may also reflect underlying balance impairment, reduced lower-limb function, or fear-related dependence. Liu et al. demonstrated that gait performance differs when older adults walk with assistive devices under varying environmental demands, such as inclines, highlighting the importance of considering device use when interpreting mobility and fall-related outcomes (16). In the present study, the high prevalence of assistive-device use supports the likelihood that both physical limitation and psychological concern contributed to reduced step accumulation.
The findings also support the clinical value of objective step monitoring in older adults with diabetes. Self-reported physical activity can be affected by recall bias and inaccurate perception of activity level, whereas pedometer-based step count provides a direct and easily interpretable measure of ambulatory behavior. Ramsey et al. emphasized that objectively measured physical activity and sedentary behavior are strongly relevant to clinical outcomes in community-dwelling older adults, supporting the use of wearable activity indicators in geriatric health assessment (17). In diabetes care, step monitoring may help identify individuals at risk of mobility decline, activity avoidance, and functional dependence. It may also serve as a simple outcome measure for rehabilitation programs targeting walking confidence, balance, and fall prevention.
The association between usability of digital health tools and physical activity adherence in adults with type 2 diabetes further supports the potential role of technology-assisted monitoring in diabetes rehabilitation (18). Although the present study used pedometer-based step counting rather than a behavioral intervention, the findings suggest that wearable activity data may help clinicians identify patients who require structured support to increase safe mobility. Interventions combining progressive walking programs, balance training, lower-limb strengthening, education on fall prevention, and confidence-building strategies may be particularly relevant for older adults with both low step count and elevated fear of falling. Such interventions should be individualized, especially for participants using walking aids or reporting concern during activities such as stair climbing, bathing, walking outdoors, or moving across uneven surfaces.
The clinical interpretation of the correlation should remain cautious. Although the relationship was statistically significant, the coefficient of determination indicated that daily step count explained approximately 7.1% of the variation in fear-of-falling scores. This means that fear of falling is influenced by several additional factors beyond walking volume, including previous falls, balance ability, neuropathy, vision, pain, depression, anxiety, medication burden, home hazards, social support, and environmental barriers. Rossler et al. reported that fear of falling is associated with fall risk, depression, and anxiety in community-dwelling older adults, supporting the need to interpret fear of falling as a multidimensional outcome rather than a direct consequence of physical inactivity alone (19). Therefore, step count should be considered one component of a broader fall-risk and functional assessment.
Several limitations should be acknowledged. The cross-sectional design prevents determination of temporal sequence or causality between reduced step count and fear of falling. Convenience sampling may limit generalizability to all older adults with type 2 diabetes mellitus. Step count was measured over a short monitoring period, which may not fully represent habitual weekly activity patterns or seasonal variation. The study did not include detailed adjustment for potential confounders such as neuropathy, visual impairment, previous fall history, depression, anxiety, pain, medication use, environmental hazards, or objective balance performance. The sample also had a male predominance, which may influence generalizability because fear of falling and activity restriction can differ by sex. Despite these limitations, the study provides clinically relevant evidence that low real-world walking activity is associated with greater fear of falling in older adults with type 2 diabetes mellitus.
Overall, the findings indicate that older adults with type 2 diabetes mellitus who accumulate fewer daily steps are more likely to experience greater fear of falling. The relationship was modest in magnitude but important in clinical context because the majority of participants demonstrated low ambulatory activity. These results support the integration of step-count monitoring with fear-of-falling assessment in geriatric diabetes care and rehabilitation. Future longitudinal studies should examine whether increasing daily step count through structured walking, balance, and strengthening interventions can reduce fear of falling and improve functional independence in this population.
Conclusion
Older adults with type 2 diabetes mellitus demonstrated a significant negative association between daily step count and fear of falling, indicating that participants with lower ambulatory activity reported greater fall-related concern during daily activities. Most participants showed markedly reduced mobility, with 67.0% recording fewer than 3000 steps/day and 92.0% remaining below 6000 steps/day, while the correlation between daily step count and fear of falling was statistically significant but modest in magnitude. These findings suggest that step-count monitoring may serve as a practical clinical indicator for identifying older adults with type 2 diabetes who are at risk of fear-related activity restriction and functional decline. Incorporating objective activity assessment with fall-risk screening may support early rehabilitation planning, including progressive walking, balance training, strengthening exercises, and confidence-building strategies aimed at improving mobility and independence.
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