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Abstract Epidemiological studies have identified a
high prevalence of risk factors for non-communicable
diseases in Oman. Mobile health (mHealth) applications
are used to monitor various physical activity (PA) metrics,
such as step counts, as well as other health parameters
including PA rate, heart rate variability, and sleep quality.
This study evaluated the impact of mHealth applications on
PA levels and overall quality of life in the Omani
population. This study involved 262 Omani participants
(132 men and 130 women) from various geographical
regions. Data were collected using an 18-item web-based
questionnaire distributed via social media platforms,
including Facebook, WhatsApp, and Twitter. Descriptive
statistics, such as means and standard deviations (M3SD),
were employed to summarize the questionnaire responses,
and independent t-tests were performed to examine
differences in outcomes based on age and sex. The findings
demonstrated that mHealth applications significantly
improved PA and quality of life among the participants.
Specifically, 84.03% of respondents reported increased
consistency in their exercise routines, while 94.25%
experienced enhanced mood during PA sessions. The
findings substantiate the effectiveness of mHealth
applications as interventions for promoting PA and
improving quality of life. These results advocate for the
broader integration of mHealth technologies within public
health frameworks to mitigate the burden of non-
communicable diseases in the Omani population.
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1. Introduction

According to Katzmarzyk et al. [1], physical inactivity is
one of the leading causes of cardiovascular diseases,
increasing the risk of mortality from various diseases by
52% and the risk of dying from cancer by 29% [2]. Poor
diet, lack of physical activity [PA], and smoking are
lifestyle behaviors that increase the risk of chronic disease.
Simultaneously, regular PA is associated with numerous
physiological and psychological benefits [3]. The
American Heart Association guidelines recommend that
adults engage in 75-150 minutes of vigorous activity, 150—
300 minutes of moderate activity per week, or an
equivalent combination of both for health benefits [4]. The
2021 WHO Report on hon-communicable diseases (NCDs)
indicates that approximately 17% of adults aged 18 years
and older in Oman have hypertension [5]. In a recent study
examining the association between a sedentary lifestyle
and obesity among Omani women aged 3049 years, Seth
& Jain [6] found that 47% of the participants had Grade |
obesity, 32% had Grade Il obesity, and 21% had morbid
abdominal obesity.

Recent studies have shown a high prevalence of various
risk factors for NCDs among the Omani population
[7,8,9,10]. Overall, 95% of the population exhibits more
than one risk factor. Among adults aged 18 years and older,
33% have multiple risk factors such as high pressure, and
45% of those aged 45 years and older exhibit three or more
risk factors including obesity, hypertension, and physical
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inactivity. There was a 9% prevalence of behavioral risk
factors, 2% for alcohol use, 61% for poor diet, and 39% for
low PA levels [5]. PA improves quality of life and overall
health, is crucial for preventing many chronic ailments—
including cardiovascular diseases, diabetes, cancer, and
hypertension—and offers various social and psychological
advantages [11]. Moreover, PA supports functional
independence among older adults and reduces the
likelihood of mortality and morbidity. Individuals who lead
physically active lifestyles tend to have longer lifespans
owing to the strong correlation between PA and life
expectancy [12]. Various factors significantly influence
individuals’ participation in PA and exercise. These factors
include location; accessibility; availability of parks, indoor
sports facilities, and gyms; extreme weather conditions
(e.g., severe heat or cold); and technology use [13,14].
Wearable technology, such as activity trackers and
smartwatches, helps users monitor various aspects from
fitness to dieting, enabling them to track their progress
toward achieving their health goals. Recent studies have
shown that wearable technology devices can improve PA
across different age groups [15,16,17,18,19,20]. Mobile
health (mHealth) applications can monitor a person’s PA,
including the number of steps taken and calories burned.
As Strain et al, [21] noted these apps can also track other
health parameters, such as PA rates, heart rate variability,
and sleep patterns. Mobile health (mHealth) apps are
increasingly recognized as effective tools for weight
management, offering guidance on diet and physical
activity, along with features for self-monitoring key
behaviors. While studies support their effectiveness in
promoting weight loss among overweight and obese
individuals, achieving a 5%-10% reduction remains
difficult. Additionally, limited data exist on the time
required to reach this goal and the factors influencing it.
Furthermore, most trackers have companion applications
that allow users to log their weight changes and food
consumed to maintain a healthy diet [22,23]. This ability to
track progress offers a unique health and wellness
dimension that is only available only through wearable
devices. Currently, there is a plethora of mHealth
applications, each with distinct features and functionalities.
Examples include MyFitnessPal, Fitbit, Run Keeper,
FotMob, My Heart Counts, Pacer Pedometer, Gen Move,
and Apple [13,24]. The data collected by these mHealth
applications can be monitored over time, enabling users to
identify issues or discrepancies in their performance. This
can encourage users to become physically active, improve
sleep, and adopt other practices that enhance well-being.
Understanding the influence of mHealth applications on
PA involvement and acceptance of a healthy lifestyle is
crucial for advancing health among individuals and
patients with chronic diseases. To the best of our
knowledge, no study has yet examined the use of mHealth
applications to promote PA and healthy behaviors in the
Omani population. Therefore, this study aimed to
determine the effectiveness of mHealth applications in
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promoting PA and quality of life in Oman.

2. Methods

2.1. Study Design

This study employed a cross-sectional research design
utilizing quantitative data. Participants were provided with
study-related information on the survey’s introduction page.
Primary data were collected through an online
questionnaire distributed via social media platforms such
as Facebook, WhatsApp, and Twitter, to assess Omani
users’ engagement in PA and health behaviors. The overall
participant recruitment and data collection process are
summarized in Figure 1.

Target Population:
Omani residents aged = 18 years

'

Recruitment via social media
(Facebook, WhatsApp, Twitter)

!

Information and consent provided
on survey intro page

Online Questionnaire
(18 items + demographicss,

)
Pilot Testing ,|, Test—retest
(N =22, excluded reliability
¥

from main study)

Oct 2023)
N = 262 participants
)

Main Data Collection (Aug— ’

Data Cleaning and Screening
(via Excel)
v

[Conclusions and Recomme"dtion]

Figure 1.
process

Flow chart of participant recruitment and data collection

The survey link was shared on social media, targeting all
Omanis aged 18 years and older. Participants were
encouraged to share the link with other family members,
friends, and colleagues who might be using wearable
devices for PA. The survey was conducted over 12 weeks,
from August 2023 to October 2023, and included 262
participants. The study was approved by the Deanship of
Scientific Research at Sultan Qaboos University (Project
RF/EDU/PHED/23/02) and the Scientific Research
Committee at the College of Education, Sultan Qaboos
University.

The study sample (n = 262) demonstrated a balanced
demographic distribution, with 50.38% of males and
49.62% of females. Age groups were well represented, with
48.09% aged 20-30 years, 26.34% under 20, and 25.57%
over 31. The majority were practitioners (87.79%),
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ensuring relevance to the study context. While the
demographic spread supports internal validity, the
sample’s composition-particularly the high proportion of
practitioners-may limit external generalizability. Future
studies should aim for broader population diversity to
enhance applicability. Table 1 presents the frequencies and
percentages of participants by gender, age group, and
practice status.

Table 1. Demographic characteristics of the participants

characteristics Category %
Gender Male 132 (50.38)
female 130 ( 49.62)
Age (years) <20 69 (26.34)
20-30 126 ( 48.09)
>31 67 (25.57)
Practice Status practitioner 230 (87.79)
non-practitioner 32 (12.21)

Total 262

A pilot study was conducted on a randomly selected
subsample of 22 participants from the target population,
excluding individuals from the main study sample, in order
to assess the psychometric properties and calculate the
scientific reliability coefficients of the questionnaire.

2.2. Questionnaire Design and Validation

2.2.1. Instrument Development

The questionnaire employed in this study was developed
through a rigorous, multi-phase process designed to ensure
content validity, construct alignment, and methodological
rigor. The development began with an extensive review of
relevant theoretical frameworks, empirical literature, and
policy documents concerning the private sector’s role in the
development of athletic talent. This review facilitated the
identification of key thematic domains, which served as the
conceptual foundation for item generation. Based on these
domains, 18 items were systematically formulated to
capture the multidimensional aspects of private sector
involvement in athlete development. Each item was
carefully worded to maximize clarity, specificity, and
relevance to the study objectives.

2.2.2. Structure and Administration

The final version of the instrument was administered
electronically and comprised two sections. The first section
collected demographic data, including sex, age, nationality
(Omani), place of residence, educational attainment, and
job position. The second section consisted of 18 statements
rated using a five-point Likert scale (1 = strongly disagree
to 5 = strongly agree), designed to assess participants’
perceptions of the private sector’s contribution to athlete
development.  This  structured  design  ensured
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comprehensive coverage of the research domains while
facilitating standardized data collection.

2.3. Validity Assessment

2.3.1. Content Validity

To establish content validity, the preliminary version of
the questionnaire was reviewed by a panel of ten experts in
physical education and sports sciences. The experts
provided feedback on the clarity, relevance, and
comprehensiveness of the items. Multiple iterations were
conducted based on their suggestions, resulting in
modifications to wording, reorganization of items, and
removal of redundancies. Consensus levels among experts
on the final version ranged from 90% to 100%, indicating
a high level of agreement regarding the questionnaire’s
appropriateness for the research context.

2.3.2. Internal Consistency Validity

Internal consistency validity was evaluated by
calculating Spearman’s rank correlation coefficients
between each item and the total score of its corresponding
domain (Table 2). The majority of items showed
statistically significant positive correlations (p < 0.01),
indicating that the items were consistent with their
respective constructs.

Table 2. Spearman correlation coefficients between questionnaire items
and total score, n22

N spearman sig N spearman sig

1 **0.698 0.000 13 0.053 0.878
2 **(.788 0.000 14 0.260 0.242
3 *0.430 0.046 15 **0.783 0.000
4 **0.763 0.000 16 **0.586 0.004
5 **0.704 0.000 17 **0.730 0.000
6 **0.699 0.000 18 **0.628 0.002
7 0.413 0.288

8 0.235 0.293

9 0.196 0.451

10 **0.702 0.000

11 **0.718 0.000

12 **0.786 0.000

2.3.3. Reliability Assessment

To evaluate the temporal stability of the questionnaire,
test—retest reliability was assessed. The questionnaire was
administered twice to a randomly selected subsample of 22
from the same population, but not included in the primary
research sample. The interval between administrations was
22 days. The Intraclass Correlation Coefficient (ICC) was
calculated to assess the consistency of scores between the
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two time points. The ICC value for the total questionnaire
was 0.874, with a 95% confidence interval of 0.783 to
0.939 (Table 3), indicating excellent test—retest reliability.
These results suggest that the instrument yields stable and
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= 0.520).

Table 7. Differences in questionnaire scores across female age groups
(ANOVA results)

consistent responses over time. Female ~ Mean  SD df sig
N . . <20 73.00 476 2
Table 3. Test—retest reliability statistics for the questionnaire (Intraclass
Correlation Coefficients) 20-30 71.25 8.97 127 0.657 0.520
Domain ICC Sig 95% KAPPA Sig >31 71.07 8.80
0.874 0.783-0.939 0.854 **0,00

There are significant differences between the application
and re-application. The ICC value of 0.874 (95% CI:
0.783-0.939) indicates a high level of test—retest reliability.

The analysis in Table 4 revealed no statistically
significant difference between males and females in the
mean scores, as the p-value exceeded the conventional
threshold of 0.05 (t = 0.284, p = 0.567).

Table 4. Differences in questionnaire scores between male and female
participants

Sex n Mean SD df t-value sig
Female 132 7211 7.58 260 0.284 0.567
Male 130 71.84 8.08

The analysis comparing practicing and non-practicing
females shown in Table 5 showed no statistically
significant difference in mean scores (t = 1.99, p = 0.264),
suggesting that practice status does not significantly impact
the measured variable among females.

Table 5. Comparison of questionnaire scores between female
practitioners and non-practitioners

Female n Mean SD df  t-value sig
practitioner 112 7223 8.05 128 1.99 0.264
non-practitioner 18 68.22  6.92

The analysis comparing male practitioners and non-
practitioners shown in Table 6 revealed no statistically
significant difference in mean scores (t = 2.25, p = 0.868).
These findings indicate that practice status does not have a
significant effect on the measured outcome within the male
sample.

Table 6. Comparison of questionnaire scores between male practitioners
and non-practitioners

Male n  Mean SD df  t-value sig
practitioner 118 7261 7.43 130 2.25 0.868
non-practitioner 14 67.86 7.79

The results of the one-way ANOVA shown in Table 7
indicated no statistically significant differences in mean
scores among the female age groups (F (2, 127) = 0.657, p

The results of the one-way ANOVA shown in Table 8
indicated no statistically significant differences in mean
scores among the male age groups (F (2, 129) = 3.01, p =
0.053).

Table 8. Differences in questionnaire scores across male age groups
(ANOVA results)

Male Mean SD df sig
<20 74.82 5.89 2

20-30 71.13 8.35 129 3.01 0.053
>31 7211 7.21

2.4. Data Analysis

All collected data were compiled using Microsoft Excel
(Microsoft Corp., Redmond, WA, USA) and analyzed with
the Statistical Package for the Social Sciences (SPSS,
version 23; IBM Corp., Armonk, NY, USA). Prior to
analysis, data were screened for completeness and
consistency to ensure accuracy.

Descriptive  statistics — including frequencies,
percentages, means (M), and standard deviations (SD) —
were computed to summarize demographic variables and
response patterns. Independent-samples t-tests were
conducted to assess differences in questionnaire responses
based on participants’ age group and sex.

To explore associations between categorical variables,
chi-square () tests were used, with statistical significance
setatp <0.05. Cramér’s V was calculated to evaluate effect
sizes. These inferential procedures provided insights into
group-level response patterns and the relationship between
key demographic and response variables.

3. Results and Discussion

Table 9 presents the results of the chi-square test for the
total frequency and percentage distribution of responses to
the questionnaire items. The high mean scores across most
items (Generally, >4.0) indicate a strong level of agreement
among respondents regarding the perceived benefits and
motivational role of smart applications in promoting
physical activity.
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Table 9. Results of chi-square tests for participants’ agreement with questionnaire items assessing the role of mHealth applications
N Item MEAN  SD X’ Sig (CRAMER’S V)
1. The mobile apps help me commit to PA. 4.20 0.88 217.89  P<0.00 0.456
2. | feel motivated when using smart apps during PA. 4.19 0.85 230.10 P<0.00 0.469
3. | believe that smart apps are suitable for all age groups. 3.92 0.97 42.58 P<0.00 0.202
4. Using smart apps helps me get sports tasks done. 405 082 11046 P<0.00 0.325
5. | find using smart apps enables me to set up the work for each workout | do.  3.89 094  129.15 P<0.00 0.351
6. |think it’s beneficial to use smart apps among athletes because it enhances  4.11 ~ 0.87  205.67  P<0.00 0.443
their PA level.
7. | have a desire to use PA smart apps while exercising. 4.42 0.71  186.09 P<0.00 0.421
8. Using PA smart apps makes me more motivated to be physically active. 421 084 20266 P<0.00 0.440
9. Smart sports apps offer me a variety of health information. 4.30 0.60 93.95 P<0.00 0.299
10. | believe that smart apps contribute to spreading awareness and the culture 4.10 0.71  187.74 P<0.00 0.423
of PA.
11. Smart apps help you view all the medical details that contribute to PA. 414 069 159.44  P<0.00 0.390
12. The data read from smart apps helps me optimize and track my PA 431 0.74 24437 P<0.00 0.483
performance.
13. PA smart apps are necessary to boost PA. 3.48 1.17 72.43 P<0.00 0.263
14. | perceive more advantages than disadvantages in the use of smart apps. 2.89 110 107.81 P<0.00 0.321
15. | follow the latest developments and updates in smart apps that promote 3.80 0.84 213.12 P<0.00 0.451
PA.
16. Using smart apps makes me feel responsible for my health. 395 072 159.28 P<0.00 0.390
17. | feel confident when using smart apps during PA. 3.97 0.78 176.20  P<0.00 0.410
18. Using smart apps motivates me to get regular PA. 3.95 0.78 302.70  P<0.00 0.537

All chi-square (¥?) values were statistically significant
(p<0.001), suggesting that the observed response
distributions were not due to chance. Cramér’s V values
ranged from 0.202 to 0.537, indicating small to moderate
effect sizes and reflecting meaningful associations between
the questionnaire items and participants’ response patterns.

4. Discussion

This study examined the role of mHealth applications in
promoting PA and improving quality of life among Omani
individuals. The findings indicate that mHealth
applications are effective tools for increasing PA
engagement and enhancing overall well-being. Notably, no
significant differences were observed between male and
female participants regarding their use of health
applications for promoting PA and healthy behaviors. This
suggests that both sexes benefit equally from using these
applications in terms of motivation and encouragement to
engage in PA.

Previous studies have demonstrated that the
effectiveness of mHealth interventions in promoting PA
varies based on sex-related psychological, biological, and
behavioral factors. Male and female users often engage in
mHealth applications differently, displaying variations in
motivation, barriers to usage, and user engagement [25].

For instance, female participants are more likely to
associate mHealth application with social and emotional
aspects, whereas male participants tend to use them
primarily for monitoring exercise performance [26]. This
divergence suggests that future mHealth interventions
could be optimized by tailoring user experience based on
sex-specific  preferences, thereby enhancing their
effectiveness and adoption rates [27].

A significant proportion (84.03%) of the participants
reported improvements in their exercise routines after
using mHealth applications, indicating that these
applications effectively encourage consistent exercise and
the adoption of healthy lifestyles. This finding is consistent
with previous studies highlighting the ability of mobile
applications to increase PA levels and enhance
commitment to fitness programs [28,29,30,31].
Additionally, 85.04% of the participants believed that
mHealth applications were particularly beneficial for
athletes in enhancing their PA levels. This implies that
mHealth applications could serve as a tool for stimulating
PA among athletes, aligning with previous research
demonstrating their potential in sports and fitness contexts
[32,33,34].

Interestingly, Item 13 (“PA smart apps are necessary to
boost PA”) scored notably lower (M = 3.48, SD = 1.17),
suggesting some participants view these apps as beneficial
but not strictly essential for engaging in PA. This highlights
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variability in user beliefs regarding the necessity of digital
tools, potentially reflecting the influence of other
motivational or environmental factors in PA behaviors.

Furthermore, over 90% of users found that the medical
data provided by these applications, such as heart rate and
calorie tracking, were useful and contributed to increased
confidence when engaging in PA. This finding underscores
the role of mHealth applications in promoting health
education and awareness, which is consistent with studies
emphasizing the importance of health education in
encouraging PA participation.

Approximately 66.93% of participants agreed that
mHealth applications are suitable for individuals across all
age groups and can assist in establishing exercise routines
and monitoring process. This suggests that mHealth
applications effectively promote PA. These results align
with previous studies emphasizing the significance of goal-
setting and self-tracking in fostering PA [35].

Over 70% of users reported that using these applications
increased their sense of responsibility toward their health.
Additionally, 85.04% of the participants believed that
mHealth applications contribute to raising awareness of PA
and promoting a healthy lifestyle, while 88.19% agreed that
they were useful in tracking and optimizing PA levels.
Recent studies have demonstrated that mHealth users
experience increased PA engagement due to the
information provided by these applications, such as real-
time data, motivational features, and medical and
performance feedback [36,37]. By enabling precise
monitoring of PA patterns, this information may facilitate
improved health outcomes [38].

Finally, most participants (94.25%) reported
experiencing positive emotions during PA sessions
facilitated by these applications. This suggests that
mHealth applications encourage users’ PA, decrease levels
of stress and depression, and enhance emotional well-being
and mental health [39,40,41,42].

To the best of our knowledge, this is the first study to
investigate the use of mHealth applications to promote PA
in Oman. However, this study has some limitations. First,
the relatively small sample size, primarily due to low
response rates—particularly among male participants—
may limit the generalizability of the findings. A larger
sample size could provide more comprehensive data,
enhance our understanding, and improve the applicability
of the results. Additionally, participation from individuals
in densely populated regions was limited. Future research
should evaluate the effectiveness of mHealth applications
in improving PA and promoting healthy lifestyle behaviors,
as well as explore their potential role in addressing specific
health concerns in Oman, such as obesity and diabetes.

5. Conclusions

This research offers strong support for the fact that smart
PA applications make users feel more motivated, more self-
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monitoring of their performance and enhanced health and
physical activity awareness. The majority of positive
responses across items suggest the extent to which these
digital tools are serving the physical activity-related
support. Although the majority of respondents were
positive about exploiting these tools, we also observed
some ambivalence, particularly with regard to general
benefits and suitability for all age groups. These findings
illuminated the possibilities of smart applications as aids to
active life living and areas for increased focus for
developers, health and care professionals to increase
usability, trust, and accessibility.

6. Limitations

Although the findings of the current study are
encouraging, several limitations must be noted. The
research was based on self-reported information, which can
be vulnerable to personal bias or errors. This may be
attributed to participation bias, as participants tend to
overrate their motivation or the benefits they see in self-
assessment activities. Moreover, the sample may be biased
due to underrepresentation of certain population subgroups,
e.g. older adults, individuals with poor digital literacy, or
with diverse ethnic or socioeconomic origin. Finally, since
this study uses a cross-sectional design, it seriously limits
the issue of long-term cause and effect and behavioral
modifications across time. Future studies should focus on
larger and more diverse pools of participants, with
objective tracking for physical activity behaviors and, in
particular, longitudinally so that it will be better to
understand how perceptions and behaviors evolve with
continued use of the app.
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