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Abstract

Background: Blood donation plays a critical role in public health, yet long-term donors (donating at least
twice per year, for at least three years) often face challenges related to psychological adjustment and quality
of life. Digital health tools could offer innovative solutions to address these issues by providing personalized
support, tracking, and mental health interventions.

Aim: This study investigates the impact of digital health tools on the quality of life (QoL) and psychological
adjustment of long-term blood donors in Saudi Arabia, with attention to demographic factors influencing
engagement and perceptions.

Methods: A cross-sectional survey was conducted among 498 long-term blood donors aged 18-60, recruited
from blood donation centers across Saudi Arabia. Participants were recruited through social media
platforms, university networks, and professional organizations to ensure a diverse sample in terms of
background, long-term donation history (more than 10 times), and daily digital usage habits. Participants
completed an online questionnaire incorporating the WHO Quality of Life-Brief Version (WHOQOL-BREF)
and Coping Orientation to Problems Experienced Inventory (Brief-COPE) inventory to assess QoL and
coping mechanisms. Descriptive statistics, two-sample t-tests, and ANOVA analyses were performed to
examine differences in perceptions based on age, gender, and educational level.

Results: The findings indicate a generally positive perception of digital health tools, with mean QoL scores
for self-distraction (Mean * SD: 3.33 = 0.97), active coping (3.29 = 0.97), and psychological well-being (3.31 +
0.82). Significant differences were observed across age groups, with older participants reporting higher
perceived benefits ( p < .0001). Gender differences were also significant, with females showing higher mean
scores in psychological adjustment factors such as active coping (3.75 * 0.62) compared to males (2.8 = 0.81),
p<.0001.

Conclusion: Digital health tools are perceived as beneficial for supporting QoL and psychological adjustment
among blood donors, particularly for emotional and health management. Demographic factors such as age,
gender, and education play a significant role in shaping these perceptions, highlighting the need for tailored
interventions. Further research should explore longitudinal impacts to inform the design of more effective,
culturally aligned digital health solutions for donor support.

Categories: Psychology, Public Health, Healthcare Technology
Keywords: anxiety, blood donation, digital health tools, donors, psychological adjustment, quality of life

Introduction

The integration of digital health tools into healthcare has transformed how individuals manage their health,
providing opportunities for improved quality of life (QoL) and psychological adjustment. These tools
encompass mobile health applications, wearable devices, and telemedicine platforms that enable users to
monitor health metrics, access personalized feedback, and engage in health-promoting behaviors [1-4].
While much of the focus has been on managing chronic conditions such as diabetes and hypertension [5-9],
there is increasing recognition of their potential to address the unique challenges faced by specific
populations, including long-term blood donors.
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Blood donation, a critical public health activity, relies heavily on the sustained contributions of long-term
donors. Long-term blood donors, defined in this study as individuals who donate blood at least twice per
year for a minimum of three years, play a crucial role in maintaining a stable and reliable blood supply.
These donors are often highly committed to the practice, driven by altruism and a sense of social
responsibility. However, these individuals often face both physical challenges, such as fatigue, iron
depletion, and dizziness [10-12], and psychological concerns, including stress, anxiety, and societal
perceptions about repeated donations [13-15]. These challenges can disrupt social relationships, impact
emotional well-being, and ultimately affect donors' long-term commitment [16,17].

Within Saudi Arabia, maintaining a stable blood supply is essential, yet achieving this goal is complicated by
a geographically dispersed population, varying health literacy levels, and cultural perceptions around blood
donation [18-22]. Digital health tools offer a promising avenue for addressing these issues by improving
donor engagement, providing health monitoring, and supporting psychological well-being. While studies
have highlighted the benefits of digital platforms in healthcare, there is a lack of localized research
exploring their application among Saudi blood donors. This study aims to fill this gap by examining how
digital health tools can improve both the QoL and psychological adjustment of long-term donors in Saudi
Arabia, emphasizing the cultural and healthcare system context.

Background

Research demonstrates the effectiveness of digital health tools in managing chronic health conditions. For
example, Debon et al. showed that mobile applications for individuals with hypertension enhanced their
ability to monitor blood pressure and make informed decisions, contributing to improved QoL [23].
Similarly, wearable devices tracking physical activity, heart rate, and sleep patterns have been linked to
better disease management and psychological outcomes in individuals with chronic conditions [24-27].
These tools enable real-time monitoring, personalized feedback, and tailored interventions, making
healthcare more accessible and proactive.

In contrast, research on the use of digital health tools specifically for blood donors remains limited.
Although some parallels exist between the needs of long-term donors and individuals with chronic
conditions such as the necessity for ongoing health monitoring and strategies for psychological support, the
challenges faced by donors are unique [28-29]. Psychological stressors, including anxiety about health risks
and societal stigmas, can discourage continued participation in blood donation programs [30-32]. Long-term
donors must navigate these barriers to sustain their commitment, which makes targeted interventions
essential [33-38].

Studies have acknowledged the potential role of digital tools in supporting blood donors. For instance,
gamified mobile applications have been used to educate donors, improve physical health outcomes, and
foster engagement [39]. Telemedicine platforms offering remote consultations have provided continuous
support, enhancing adherence to donation schedules and overall well-being [40]. However, these efforts
predominantly focus on physical health and do not adequately address psychological adjustment or QoL,
particularly within specific cultural contexts.

In Saudi Arabia, where cultural and systemic factors significantly influence blood donation practices,
localized research is crucial. The unique societal perceptions, coupled with the rapid modernization of the
healthcare system, present an opportunity to explore tailored solutions. By leveraging digital health tools,
there is potential to address the psychological and physical challenges faced by long-term blood donors
while simultaneously promoting health literacy and engagement.

Objectives

This study aims to investigate the impact of digital health tools in enhancing the QoL and psychological
adjustment of long-term blood donors in Saudi Arabia. The research will focus on the development and
application of culturally relevant digital interventions, assessing their effectiveness in mitigating physical
and emotional challenges and supporting sustained donor participation.

Materials And Methods
Study settings and participants

An online cross-sectional survey design was adopted in this study conducted in Saudi Arabia, targeting long-
term blood donors who have participated in at least 10 donation events over the past five years at blood
banks and healthcare facilities. The study encompassed both urban and rural settings to capture the
variability in access to healthcare and digital tools, as well as differing cultural attitudes toward blood
donation. Participants were selected from key regions, including Riyadh, Jeddah, and the Eastern Province,
representing diverse socioeconomic backgrounds, levels of health literacy, and technological adoption. This
approach ensured the representation of donors with varying experiences in terms of healthcare access,
physical and psychological challenges, and their use of digital health tools, thereby providing a
comprehensive understanding of the long-term blood donor population in Saudi Arabia.

The inclusion criteria for participants were: individuals aged 18-60 years, who have been regular blood
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donors (donating at least twice per year) for at least 3 years, and who voluntarily agreed to participate in the
study. The age range of 18-60 years was selected to align with international blood donation guidelines,
which typically recommend eligibility between these ages for ensuring donor safety and adequate physical
capacity for donation [41,42]. Additionally, this range encompasses the majority of active donors, as older
populations often face age-related health issues that may limit donation frequency [43].

The requirement of at least three years of regular blood donation was set to ensure that participants had
sufficient experience as long-term donors, allowing the study to focus on those who are familiar with the
physical and psychological impacts of repeated donations. Prior research highlights that donors with over
three years of consistent participation are more likely to experience long-term effects and have established
donation habits [44,45].

Exclusion criteria included individuals with physical or mental health conditions that could interfere with
their ability to complete the survey or participate in the digital health tools usage assessment. This
exclusion was based on ethical considerations to avoid placing additional burdens on individuals whose
health conditions might limit their ability to engage with the study interventions or skew results due to
unrelated health factors. Similar studies on digital health tools emphasize the importance of excluding
individuals with confounding health conditions to maintain study validity and participant safety [46,47].

Sampling and recruitment

The sampling strategy employed in this study was purposive [48], aiming to recruit long-term blood donors
with extensive blood donation experience, defined as individuals who have donated regularly for at least
three years. Purposive sampling was chosen due to the need to focus on a specific subgroup of blood donors
who could provide in-depth insights into the physical, psychological, and behavioral aspects of long-term
blood donation. This approach allows researchers to ensure that the participants align closely with the
study’s objectives, which require experience with repeated donation and potential interactions with digital
health tools. While purposive sampling has the potential to introduce selection bias, it is particularly
suitable for exploratory research where the goal is to generate insights from a targeted population rather
than to achieve statistical generalizability [49]. By selecting participants across diverse demographics,
including age, gender, and geographic location (urban and rural regions within Saudi Arabia), the study
aimed to mitigate this limitation and ensure the representation of a wide range of donor experiences. This
approach is supported by previous studies in healthcare research, where purposive sampling has been
successfully employed to explore the nuanced experiences of specific populations [50].

Participants were selected from blood donation centers in key urban and rural areas, ensuring the sample's
diversity and representativeness. Recruitment took place in collaboration with local hospitals, blood banks,
and healthcare providers, who assisted in reaching potential participants. Additionally, healthcare
professionals at the donation centers provided verbal invitations to eligible donors during their routine
visits. Interested individuals were then directed to the study's online platform or to on-site recruitment staff
for further details about participation. The target sample size is approximately 500 participants (based on an
estimated sample of 383 calculated using Cochran’s formula [51]), distributed proportionally across the
selected regions. This sample size is designed to provide sufficient statistical power for analyzing variations
in public perceptions, behaviors, and attitudes toward air quality and respiratory health across different
demographic and environmental contexts in Saudi Arabia.

A total of 523 participants were included in the study; however, 25 participants did not complete the full
survey, leading to a final sample of 498 participants.

Instruments

To measure the quality of life and psychological adjustment of the participants, two validated instruments
were employed: the WHO Quality of Life-Brief Version (WHOQOL-BREF) [52] and the Coping Orientation to
Problems Experienced Inventory (Brief-COPE) inventory [53]. WHOQOL-BREF is a widely recognized
instrument developed by the WHO to assess the QoL across multiple dimensions. It consists of 26 items that
measure four domains: physical health, psychological well-being, social relationships, and environmental
factors. The WHOQOL-BREF is particularly suitable for this study as it provides a comprehensive evaluation
of how digital health tools may impact various aspects of the participants’ lives, from their physical health
and psychological state to their social interactions and environmental satisfaction. Questions are rated on a
five-point Likert scale, with higher scores indicating better quality of life. This instrument's broad scope
makes it ideal for capturing the multifaceted effects of digital health tools on long-term blood donors. The
Brief COPE scale is a validated tool used to assess how individuals cope with stress and challenges in their
lives. It is a shortened version of the COPE inventory and includes 28 items that measure 14 different coping
strategies, such as active coping, planning, positive reframing, and seeking social support. The Brief COPE is
particularly relevant for this study as it allows researchers to evaluate the coping mechanisms employed by
long-term blood donors when managing the psychological demands associated with regular blood donation.
By analyzing the use of digital health tools in relation to these coping strategies, the study aims to
determine whether these tools facilitate more effective coping and contribute to better psychological
adjustment.
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These tools were adapted to suit the cultural and linguistic context of Saudi Arabia. The adaptation process
included translation into Arabic using a forward-translation and back-translation method to ensure
semantic equivalence, as recommended for cross-cultural research [54]. Additionally, a panel of bilingual
experts in psychology and public health reviewed the scale for cultural relevance and clarity, making
adjustments to items that may not align with local norms or experiences. For example, coping strategies
involving social support were contextualized to reflect the importance of family and community in Saudi
culture. A pilot test was conducted with a small sample of Saudi blood donors (n = 30) to assess the tool's
reliability and validity in the target population. The data collected from this pilot study were analyzed, and
Cronbach's alpha coefficient for all items was calculated. The coefficient exceeded 0.7, indicating robust
internal consistency and reliability of the questionnaire [55]. Feedback from the pilot study was used to
refine the language and ensure the scale accurately captured the coping mechanisms relevant to this group.

Data collection

Data for this study were collected over four weeks using a structured survey questionnaire, available in both
English and Arabic. The questionnaire was distributed exclusively through online platforms to ensure broad
accessibility and convenience for participants across various regions in Saudi Arabia, including urban,
suburban, and rural areas. The online distribution leveraged social media, email networks, and community
forums to reach a diverse population. This digital approach facilitated the collection of comprehensive data
on public perceptions and practices related to air quality and respiratory health while ensuring participants
could complete the survey at their convenience.

Data analysis

To achieve the study's objectives, the data were analyzed using the IBM SPSS Statistics for Windows, Version
24.0 (Released 2016; IBM Corp; Armonk, New York, United States). Descriptive statistics, including means
and standard deviations, were employed to present the demographic characteristics of the participants.
Additionally, a two-sample t-test with unequal variances and a one-way ANOVA were conducted to analyze
the data further.

Ethical considerations

The study received approval from the Research Ethics Committee at Imam Abdulrahman Bin Faisal
University (approval number: IRB-2024-03-606). Informed consent was obtained from all participants prior
to their involvement, with clear explanations provided regarding the study's purpose, procedures, and
potential risks. To address concerns about discomfort with sensitive survey questions, participants were
informed of their right to skip any question or withdraw from the study at any time without any
repercussions. Additionally, the survey design avoided intrusive or overly personal questions, focusing
instead on general coping mechanisms, digital health tool usage, and overall well-being.

To ensure robust confidentiality and data security, anonymization was carried out through the removal of all
directly identifiable data such as names, contact information, and IP addresses from the dataset prior to
analysis. A unique alphanumeric code was assigned to each participant to enable data tracking while
preserving anonymity. Data were securely stored on encrypted servers accessible only to authorized research
personnel. Furthermore, the study adhered to ethical guidelines for research involving digital health tools,
ensuring that privacy concerns related to these tools were clearly addressed in the consent process.

By implementing these measures, the study prioritized participant safety, confidentiality, and trust, aligning
with ethical research standards while minimizing potential risks associated with privacy or sensitive
questions.

Results

A total of 523 participants were included in the study; however, 25 participants did not complete the full
survey, leading to a final sample of 498 participants. As shown in Table I, the demographic data revealed a
balanced gender distribution among participants, with a slight predominance of females (50.8%) over males
(49.2%). The age distribution highlighted a younger sample, with 34.7% of participants aged 18-30, followed
by 22.5% in the 31-40 age group. Middle-aged groups (41-50 years and 51-60 years) represented a combined
34.2% of the sample, while only 8.6% of participants were over 60, suggesting that the findings might be
more relevant for younger and middle-aged demographics. Education levels showed diverse representation:
participants with a diploma were the largest group (27.3%), followed by those with primary or secondary
education (20.7%). Bachelor's degree holders constituted 20.3%, while those with a Master’s degree or higher
represented 17.1%, and uneducated participants made up 14.7%. This range across educational levels may
have contributed to varied perspectives within the sample, supporting generalizability across different
educational backgrounds.
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Factors Variables Frequency (Percentage)
Male 245 (49.2%)
Gender
Female 253 (50.8%)
18-30 173 (34.7%)
31-40 112 (22.5%)
Age (in years) 41-50 86 (17.3%)
51-60 84 (16.9%)
>60 43 (8.6%)
Uneducated 73 (14.7%)
Primary/Secondary education 103 (20.7%)
Occupation Diploma 136 (27.3%)
Bachelor’s degree 101 (20.3%)
Master’s degree or higher 85 (17.1%)

TABLE 1: Participants demographics (N=498)

Table 2 provides an overview of participants' perceptions regarding the impact of digital health tools on
their QoL and psychological adjustment. Across all factors, the mean scores generally hovered around 3.25-
3.36, suggesting a moderate to positive perception of these tools. Self-distraction and denial received the
highest mean scores + SD (3.36 + 0.97 and 3.33 + 0.98, respectively), indicating that participants perceive
these tools as particularly helpful in managing stress or emotional challenges. On the other hand, substance
use and venting had the lowest mean scores (3.21 and 3.24, respectively), suggesting that while digital
health tools were still perceived positively, they may have less of an impact on managing these specific
behaviors. Active coping and positive reframing scored relatively high as well, suggesting that participants
viewed digital tools as useful in fostering adaptive coping strategies.
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Factors

Quality of Life

Psychological Adjustment

Self-distraction

Active coping

Denial

Substance use

Use of emotional support
Use of instrumental support
Behavioral disengagement
Venting

Positive reframing
Planning

Humor

Acceptance

Religion

Self-blame

Physical health
Psychological well-being
Social relationships

Environment

Mean * SD

3.33+0.97

3.29+0.97

3.36 £ 0.98

3.26 £ 1.04

3.27 £1

3.29+£1.02

3.24 £1

3.21+£0.95

3.32+0.99

3.27 £0.98

3.26 £ 1.04

3.23+0.99

3.27 £1.02

3.32+0.99

33+0.8

3.31+£0.82

3.27 £0.88

3.29+0.8

TABLE 2: Participants perceptions on the impact of digital health tools on quality of life and

psychological adjustments

SD: Standard deviation

Regarding psychological adjustment, participants rated physical health and psychological well-being highly
(3.30 £ 1.04 and 3.31 £ 0.95, respectively), signifying the positive role of digital health tools in improving
overall health and mental well-being. Social relationships and environmental factors were also perceived
positively, with mean scores of 3.27 + 0.88 and 3.29 # 0.80, respectively, indicating that participants felt
these tools support not only individual well-being but also social and environmental contexts. Overall, the
data suggests a broadly favorable perception of digital health tools in enhancing both quality of life and
psychological adjustment, with some factors, such as denial and self-distraction, standing out as particularly

beneficial.

The one-way ANOVA of the data (Table 3) revealed meaningful insights into how long-term blood donors'
perceptions of digital health tools vary across different age groups. The significant differences observed
suggest that older participants tend to perceive digital health tools as more beneficial for their psychological
adjustment and QoL compared to younger donors. This may be attributed to a variety of factors, such as the
greater experience and possibly more pronounced health concerns among older individuals, which could
make them more receptive to health interventions. Conversely, younger blood donors may have different
health-related priorities or expectations, potentially explaining their lower ratings across most variables.

Factors

Self-distraction

2024 Alanzi et al. Cureus 16(12): e75123. DOI 10.7759/cureus.75123

Age (in years)
18-30
31-40
41-50

51-60

173

112

86

84

Mean * SD

2.86 +0.95

3.61+0.88

3.83+0.92

3.35+0.85

p-value

<.0001*
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Active coping

Denial

Substance use

Use of emotional support

Use of instrumental support

Behavioral disengagement

Venting

Positive reframing
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>60

18-30

31-40

41-50

51-60

>60

18-30

31-40

41-50

51-60

>60

18-30

31-40

41-50

51-60

>60

18-30

31-40

41-50

51-60

>60

18-30

31-40

41-50

51-60

>60

18-30

31-40

41-50

51-60

>60

18-30

31-40

41-50

51-60

>60

18-30

31-40

41-50

43

173

112

86

84

43

173

112

86

84

43

173

112

86

84

43

173

112

86

84

43

173

112

86

84

43

173

112

86

84

43

173

112

86

84

43

173

112

86

3.42+0.82

2.82+0.92

3.62 £0.92

3.78 £0.83

3.33x0.9

3.26 £ 0.87

2.83+£0.95

3.66 + 0.86

3.97£0.78

3.42+0.88

3.4+0.88

27+094

3.64 +0.97

3.81+0.86

3.36 £0.93

3.17 £ 1.06

2.79 £ 0.94

3.54 +0.91

3.78 £ 0.92

3.36 £0.93

3.27 £ 0.95

27109

3.65 +0.91

3.81+0.91

3.45+0.96

3.34+0.9

2.76 £0.93

3.5+0.99

3.74 +£0.84

3.38 £0.95

3.26 £ 0.84

2.67 £0.91

3.57 £0.84

3.66 £0.79

3.33+0.89

3.35+0.77

2.8+0.96

3.65+0.85

3.82+0.84

<.0001*

<.0001*

<.0001*

<.0001*

<.0001*

<.0001*

<.0001*

<.0001*

7 of 17



Cureus

Part of SPRINGER NATURE

Planning

Humor

Acceptance

Religion

Self-blame

Physical health

Psychological well-being

Social relationships
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51-60

>60

18-30

31-40

41-50

51-60

>60

18-30

31-40

41-50

51-60

>60

18-30

31-40

41-50

51-60

>60

18-30

31-40

41-50

51-60

>60

18-30

31-40

41-50

51-60

>60

18-30

31-40

41-50

51-60

>60

18-30

31-40

41-50

51-60

>60

18-30

31-40

41-50

84

43

173

112

86

84

43

173

112

86

84

43

173

112

86

84

43

173

112

86

84

43

173

112

86

84

43

173

112

86

84

43

173

112

86

84

43

173

112

86

3.43+0.93

3.34+0.89

278+0.9

3.57 £0.95

3.84 £0.88

3.29+0.86

3.33+£0.92

2.72 +0.94

3.55 +0.96

3.78 £0.89

3.39 £ 1.02

3.33+1.01

2.7+0.93

3.5+091

3.7+0.81

3.38 £0.93

3.4+0.95

2.76 £1.03

3.5+0.94

3.81+0.88

3.45+0.86

3.24 +£0.92

2.95+0.94

3.58 £ 0.94

3.82+0.87

3.3+0.98

3.15+0.88

2.82+0.72

3.57 £0.69

3.87 £0.63

3.36 £0.75

3.26 +£0.71

2.83+0.75

3.59+0.72

3.81+0.66

3.45+0.77

3.29+0.75

2.84 +0.81

3.5+0.85

3.73+0.84

<.0001*

<.0001*

<.0001*

<.0001*

<.0001*

<.0001*

<.0001*

<.0001*
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51-60 84 3.37£0.79
>60 43 3.29+0.74
18-30 173 2.79 £ 0.69
31-40 112 3.59 +0.68
Environment 41-50 86 3.82+0.63 <.0001*
51-60 84 3.36 £0.79
>60 43 3.31+£0.71

TABLE 3: One-way ANOVA results assessing difference between participants' perceptions on the
impact of digital health tools on quality of life and psychological adjustments of long-term blood
donors - based on age

* Statistically significant difference at .05 confidence interval

The one-way ANOVA of the data (Table 4) highlighted notable trends regarding the impact of educational
attainment on long-term blood donors' perceptions of digital health tools in enhancing their QoL and
psychological adjustment. Statistically significant differences were observed across various educational
groups, with participants possessing higher levels of education consistently reporting more favorable
perceptions. For instance, those with a Bachelor’s degree or higher demonstrated higher mean scores in most
factors, such as active coping, use of emotional support, self-blame, physical health, and psychological well-
being, suggesting a stronger positive response to digital health tools compared to those with lower
educational levels. In contrast, participants with lower levels of education, such as uneducated or with
primary/secondary education, tended to report the lowest scores across the majority of measures.

Factors Education N Mean * SD p-value
Uneducated 73 2.97 £0.91
Primary/Secondary education 103 3.03+£0.95

Self-distraction Diploma 136 2.97+0.88 <.0001*
Bachelor’s degree 101 3.79+0.85
Master’s degree or higher 85 4.01+0.75
Uneducated 73 2.97 £0.87
Primary/Secondary education 103 2.92+0.91

Active coping Diploma 136 2.99+0.88 <.0001*
Bachelor’s degree 101 3.71£0.94
Master’s degree or higher 85 3.98 +0.71
Uneducated 73 2.95+0.95
Primary/Secondary education 103 3.04 £ 0.94

Denial Diploma 136 3.08 £ 0.86 <.0001*
Bachelor’s degree 101 3.79+0.87
Master’s degree or higher 85 4.04 £ 0.81
Uneducated 73 3.05+0.85
Primary/Secondary education 103 2.84+0.97

Substance use Diploma 136 2.85+0.95 < .0001*
Bachelor’s degree 101 3.76 £ 0.98
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Use of emotional support

Use of instrumental support

Behavioral disengagement

Venting

Positive reframing

Planning

Humor

Acceptance

Master’s degree or higher
Uneducated
Primary/Secondary education
Diploma

Bachelor’s degree

Master’s degree or higher
Uneducated
Primary/Secondary education
Diploma

Bachelor’s degree

Master’s degree or higher
Uneducated
Primary/Secondary education
Diploma

Bachelor’s degree

Master’s degree or higher
Uneducated
Primary/Secondary education
Diploma

Bachelor’s degree

Master’s degree or higher
Uneducated
Primary/Secondary education
Diploma

Bachelor’s degree

Master’s degree or higher
Uneducated
Primary/Secondary education
Diploma

Bachelor’s degree

Master’s degree or higher
Uneducated
Primary/Secondary education
Diploma

Bachelor’s degree

Master’s degree or higher
Uneducated
Primary/Secondary education
Diploma

Bachelor’s degree
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85

73

103

136

101

85

73

103

136

101

85

73

103

136

101

85

73

103

136

101

85

73

103

136

101

85

73

103

136

101

85

73

103

136

101

85

73

103

136

101

3.99£0.82

2.93 +£0.86

2.91+0.95

2.93+£0.92

3.72+0.89

3.990.81

3.01+£0.95

291+09

2.95+0.94

3.85+0.93

3.86 +£0.88

3.03+0.79

2.83+0.88

2.91+£1.02

3.75+0.92

3.86 +0.79

2.99+0.8

2.93 +0.86

2.84 +0.86

3.63 £ 0.92

3.84 +0.85

2.98+0.9

2.85+0.88

3.03 +£0.86

3.87 £0.89

3.99 +£0.85

2.9+0.83

2.96 +0.88

2.91+0.93

3.77 £0.87

3.96 +£0.82

2.93+£0.98

2.81+0.85

2.9+0.96

3.79£0.95

4.02+0.81

2.85+0.97

29+0.88

2.96 +0.86

3.65+0.95

<.0001*

<.0001*

<.0001*

<.0001*

<.0001*

<.0001*

<.0001*

<.0001*
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Master’s degree or higher 85 3.87 £ 0.86
Uneducated 73 2.99 +£0.88
Primary/Secondary education 103 2.92+0.98

Religion Diploma 136 2.88 £0.93 <.0001*
Bachelor’s degree 101 3.75+0.91
Master’s degree or higher 85 3.97+0.87
Uneducated 73 2,92 +£0.89
Primary/Secondary education 103 2.96 +0.89

Self-blame Diploma 136 2.98+0.84 <.0001*
Bachelor’s degree 101 3.79+£09
Master’s degree or higher 85 4.09 +0.81
Uneducated 73 3.02 £0.69
Primary/Secondary education 103 29+0.64

Physical health Diploma 136 3.03+0.72 <.0001*
Bachelor’s degree 101 3.72+0.81
Master’s degree or higher 85 3.96 + 0.52
Uneducated 73 3.02+0.77
Primary/Secondary education 103 2.95+0.67

Psychological well-being Diploma 136 3.01+0.72 <.0001*
Bachelor’s degree 101 3.79+0.77
Master’s degree or higher 85 3.92+0.63
Uneducated 73 3.03+0.73
Primary/Secondary education 103 2.86 +0.81

Social relationships Diploma 136 2.93+0.71 <.0001*
Bachelor’s degree 101 3.71+0.85
Master’s degree or higher 85 3.99+0.65
Uneducated 73 3.07 £ 0.66
Primary/Secondary education 103 2.89+0.66

Environment Diploma 136 2.98 +0.69 <.0001*
Bachelor’s degree 101 3.77£0.75
Master’s degree or higher 85 3.89+0.64

TABLE 4: One-way ANOVA results assessing difference between participants perceptions on the
impact of digital health tools on QoL and psychological adjustments of long-term blood donors -
based on education

* Statistically significant difference at .05 confidence interval; SD: Standard deviation

The t-test results (Table 5) revealed significant gender-based differences in the perceptions of long-term
blood donors regarding the impact of digital health tools on their QoL and psychological adjustment. Across
all factors, female individuals reported consistently higher mean scores compared to males, indicating that
women perceive digital health tools as more beneficial in enhancing their QoL and psychological well-being.
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For example, women scored notably higher in factors like active coping, denial, substance use, use of
emotional support, and self-blame, reflecting a more positive engagement with these tools.

Factors Gender N Mean * SD p-value
Male 245 2.86 £ 0.89

Self-distraction <.0001*
Female 253 3.78 £0.83
Male 245 28+0.9

Active coping <.0001*
Female 253 3.75+0.79
Male 245 2.89 £ 0.88

Denial <.0001*
Female 253 3.81+0.85
Male 245 2.69 £ 0.94

Substance use <.0001*
Female 253 3.81£0.81
Male 245 2.8+0.92

Use of emotional support <.0001*
Female 253 3.72+0.86
Male 245 2.77 £0.91

Use of instrumental support <.0001*
Female 253 3.79+0.84
Male 245 2.73+0.9

Behavioral disengagement <.0001*
Female 253 3.74 £ 0.82
Male 245 2.76 £ 0.87

Venting <.0001*
Female 253 3.65+0.82
Male 245 2.8+0.91

Positive reframing <.0001*
Female 253 3.82+0.79
Male 245 2.78 £ 0.88

Planning <.0001*
Female 253 3.75+0.84
Male 245 2.76 £ 0.93

Humor <.0001*
Female 253 3.74 £ 0.91
Male 245 2.76 £ 0.89

Acceptance <.0001*
Female 253 3.68+0.85
Male 245 2.75 £ 0.92

Religion <.0001*
Female 253 3.77 £0.86
Male 245 2.83+£0.89

Self-blame <.0001*
Female 253 3.79+0.83
Male 245 2.82 £ 0.69

Physical health <.0001*
Female 253 3.76 £ 0.62
Male 245 2.8+0.69

Psychological well-being <.0001*
Female 253 3.8+0.62
Male 245 2.8+0.81

Social relationships <.0001*
Female 253 3.73+0.68
Male 245 2.8+0.66

Environment <.0001*
Female 253 3.76 £ 0.62
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TABLE 5: One-way ANOVA results assessing difference between participants' perceptions on the
impact of digital health tools on QoL and psychological adjustments of long-term blood donors -
based on gender

* Statistically significant difference at .05 confidence interval

Discussion

The results of this study reveal a generally positive perception among long-term blood donors in Saudi
Arabia regarding the impact of digital health tools on their QoL and psychological adjustment. These
findings align with previous research, which indicates that digital health tools such as mobile apps, wearable
devices, and telemedicine can enhance users' well-being and provide vital support for chronic health
management [23]. Specifically, our findings show that participants value these tools for stress management,
health monitoring, and emotional support, similar to what other studies have observed in chronic disease
management contexts [24-27]. The objective of this study, which was to investigate the impact of digital
health tools in enhancing the QoL and psychological adjustment of long-term blood donors in Saudi Arabia,
was assessed from different contexts.

Age-based differences in perceptions emerged, with older participants perceiving digital health tools as
more beneficial than younger donors. This result could be linked to a greater reliance on health support and
a heightened awareness of health-related issues in older populations, as observed in the literature [23].
Furthermore, younger blood donors may have different expectations from digital health tools, potentially
finding them less useful for their specific needs. This finding suggests the need for age-tailored digital health
interventions to maximize engagement and relevance across age groups, an approach recommended by
similar studies addressing chronic health conditions [56,57]. Tailoring these tools to better suit the needs
and preferences of younger blood donors might help bridge the gap and increase the overall effectiveness of
digital health interventions. Furthermore, the significant statistical differences underscored the importance
of considering age as a key factor in designing and evaluating digital health solutions, as the response to
such tools may not be uniform across different demographic groups. This could inform future strategies for
improving the psychological well-being and coping mechanisms of long-term blood donors through targeted
digital health initiatives.

Gender differences in the perception of digital health tools were also observed, with female participants
consistently reporting higher perceived benefits in terms of emotional and psychological support. This
aligns with prior research showing that women may be more likely to engage with health management tools
for emotional support and stress management than men [58-60]. This highlights the importance of gender-
sensitive design in digital health tools, potentially increasing their appeal and impact by addressing specific
user needs more effectively. Although digital health tools are often perceived as universally beneficial, our
findings suggest that factors such as age, gender, and educational background significantly influence user
perceptions and experiences. This aligns with the study by Al-Hajri et al., which emphasized the need for
culturally and demographically relevant adaptations of digital health tools for diverse populations [20].

In the present study, the gender gap was particularly pronounced in self-distraction, behavioral
disengagement, venting, and humor, with females again reporting higher mean scores, suggesting that
women may experience greater emotional benefits or engagement with coping mechanisms facilitated by
digital health interventions. On the other hand, male individuals tended to score lower on these factors,
which could indicate differences in coping styles or willingness to use digital tools for emotional support.
The results suggest that gender may influence how digital health tools are perceived and utilized, with
women perhaps benefiting more in terms of emotional support and psychological adjustment. This could
imply that digital health tools need to be adapted or tailored to account for these gender differences,
potentially offering more targeted interventions for males to increase engagement and psychological
benefit.

Educational differences further underscore the need for tailored interventions. Participants with higher
educational levels reported greater benefits from digital health tools, perhaps reflecting better digital
literacy and health awareness, as has been suggested in previous studies on health tool usability [61].
Participants with lower education levels might face barriers related to technology use or may be less aware
of potential benefits, emphasizing the importance of user-friendly design and accessible health information
for all educational levels. The findings from the present study suggest that education may play a significant
role in how individuals perceive and utilize digital health interventions, possibly due to differences in digital
literacy, health awareness, or the ability to engage with more complex health-related information. For
example, those with a Master’s degree or higher consistently showed the highest mean scores in self-blame,
substance use, and venting, which may reflect a better understanding of psychological health and coping
mechanisms.

The study also highlights the limitations of current digital health tools in addressing the specific
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psychological needs of long-term blood donors. While tools for general stress management were beneficial,
aspects such as substance use and behavioral disengagement were perceived as less impacted. This finding
reflects gaps identified in the reviews by Lopez et al. [62] and Lattie et al. [63], which noted that many
existing digital tools inadequately address complex psychological needs or fail to provide personalized
interventions for specific behavioral challenges. Addressing this gap could involve incorporating evidence-
based psychological strategies within digital platforms, such as cognitive-behavioral components or
motivational modules tailored to donor-specific stressors.

Study limitations and future work

This study has several limitations. First, the cross-sectional design restricts causal inferences regarding the
impact of digital health tools on long-term blood donors' QoL and psychological adjustment. Additionally,
reliance on self-reported data may introduce response bias, as participants' perceptions might not fully
reflect the objective impact of these tools. The focus on Saudi Arabia limits the generalizability of the
findings, as cultural factors, such as attitudes toward health technology and gender dynamics in healthcare
usage, may have influenced participants' experiences. Moreover, the non-random purposive sampling limits
generalizability. Future research should consider using a random sample and include diverse populations to
enhance external validity. Longitudinal studies are needed to establish causal relationships, and further
exploration of specific digital features and culturally tailored interventions could provide more targeted
insights for improving donor retention and well-being.

Implications

The findings of this study contribute to the theoretical understanding of digital health’s role in enhancing
QoL and psychological adjustment, extending previous research primarily focused on chronic disease
management to the unique context of long-term blood donors. The results underscore the need to consider
demographic factors such as age, gender, and education level in digital health research, as these factors
significantly influence user engagement and perception of benefits. Practically, these insights suggest that
healthcare providers and developers should prioritize the customization of digital health tools to better
meet the diverse needs of long-term donors. Tailoring these tools to address specific psychological stressors,
coping mechanisms, and cultural considerations can potentially improve user experience, engagement, and
donor retention, supporting a more resilient and sustainable blood donation system.

Conclusions

This study underscores the positive role of digital health tools in enhancing the QoL and psychological
adjustment of long-term blood donors in Saudi Arabia. Findings indicate that these tools are perceived as
beneficial for managing physical and psychological challenges, especially among older and more educated
donors, highlighting the influence of demographic factors on engagement. The findings of the study indicate
that digital tools can play a significant role in facilitating coping mechanisms, promoting emotional well-
being, and encouraging donor retention. However, it is important to exercise caution in making causal
claims due to the cross-sectional design, which limits the ability to establish temporal relationships.

While the data provide evidence for the effectiveness of digital health tools, areas such as the role of
substance use and behavioral disengagement in coping strategies require further exploration. These factors
may influence how donors engage with digital tools and should be studied in greater depth to understand
their impact fully. Similarly, the influence of demographic variables such as age, gender, and socioeconomic
status on the use and effectiveness of digital health tools was not exhaustively analyzed, leaving room for
further investigation. Future research should focus on these dimensions to strengthen the link between the
study’s results and its conclusions. Longitudinal studies examining the interplay between coping
mechanisms, digital engagement, and demographic factors could provide more robust insights, allowing for
tailored interventions to optimize the benefits of digital health tools for diverse donor populations.
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