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Abstract
Introduction: Nursing interventions encompass a wide
range of activities, including physical care, emotional sup-
port, patient education, medication administration, and
coordination of healthcare services. They play a significant
role in patient outcomes. Aims: This study aimed to identify
the most effective nursing interventions for improving pa-
tient outcomes. Methods: A systematic review was con-
ducted to examine the impact of nursing interventions on
patient outcomes across various healthcare settings. Six
studies were included in the review. A comprehensive
search was performed using databases such as the Cochrane
Library, Google Scholar, Web of Science Core Collection,
PubMed, and Scopus. Only studies published in English
between January 2000 and December 2022 were included. A
structured process was followed, including study selection,
data extraction, aggregation of findings. Results: Findings

from these studies demonstrate the positive outcomes as-
sociated with specific nursing interventions in various
healthcare settings. Analysis of the selected studies revealed
that nursing interventions had a significant impact on im-
proving patient outcomes. Interventions such as patient
education, medication management, infection control, pain
management, wound care management, and fall prevention
were found to be effective across different healthcare set-
tings. Conclusions: Overall, the findings from this review
demonstrate the positive outcomes associated with specific
nursing interventions in various healthcare settings. Im-
plementing these interventions can improve patient out-
comes, enhance patient safety, and contribute to better
overall healthcare quality. © 2023 The Author(s).

Published by S. Karger AG, Basel

Introduction

Nursing interventions play a significant role in pa-
tient outcomes [1]. Nurses are responsible for im-
plementing interventions that are aimed at preventing
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illness, promoting health, and providing care to pa-
tients [2]. The implementation of nursing interventions
is essential in enhancing patient outcomes and
guaranteeing the provision of exceptional patient-
focused healthcare. Nursing interventions are defined
as actions taken by nurses to promote health, prevent
illness, and manage the physical, emotional, and social
needs of patients [3]. These interventions can include a
range of activities such as patient education, medica-
tion management, infection control, pain management,
and fall prevention [4]. Pain management interven-
tions, including the use of non-pharmacological ap-
proaches and pharmacological approaches, were found
to be effective in reducing pain intensity and improving
patient satisfaction [5, 6]. Patient education was found
to be a highly effective nursing intervention in im-
proving patient outcomes, including improved
knowledge and understanding of the condition and
improved adherence to treatment plans, and medica-
tion management interventions, such as medication
reconciliation and medication reviews, were effective in
reducing medication errors and adverse drug events
[7]. Patient education has been shown to improve
patient outcomes such as increased knowledge and
understanding of the condition, improved adherence to
treatment plans, and improved self-management
skills [8].

Medication management interventions, including
medication reconciliation, medication reviews, and
patient education about medication use and side ef-
fects, can reduce medication errors and adverse drug
events, improve medication adherence, and minimize
the risk of drug interactions [9]. Infection control in-
terventions, such as hand hygiene and isolation pre-
cautions, were effective in reducing healthcare-
associated infections and improving patient safety,
and implementation of infection control measures,
including but not limited to hand hygiene, isolation
protocols, the use of personal protective equipment,
and maintaining cleanliness in the surroundings, can
minimize the likelihood of healthcare-associated in-
fections and advance patient safety [10, 11].

Fall prevention interventions, including patient edu-
cation about fall prevention, use of assistive devices, and
environmental modifications, can reduce the risk of falls
and fall-related injuries, particularly in older adults who
are at increased risk of falls [12]. The effectiveness of these
interventions in decreasing falls and associated injuries
underscores the critical role played by nurses in en-
hancing patient outcomes and ensuring the delivery of
exceptional patient-focused healthcare [13]. Therefore,

this study aims to conduct a more comprehensive eval-
uation of the impact of nursing interventions on patient
outcomes, utilizing the findings of the systematic review.

Materials and Methods

Search Strategy
The search strategy included a combination of keywords related

to nursing interventions and patient outcomes; the search was
limited to studies conducted in healthcare settings.

Data Sources
The investigators explored the subsequent databases: from

January 2000 to December 2022, a comprehensive exploration of
electronic databases, including Google Scholar, the Cochrane
Library, Web of Science Core Collection, PubMed, and Scopus,
The search was limited to articles published in the English lan-
guage. Through this thorough assessment, we found a total of 6
articles directly relevant to our research question, “What is the
influence of nursing interventions on patient outcomes across
various healthcare settings and patient populations.”

Inclusion and Exclusion Criteria
The inclusion criteria involved research that investigated the

impact of nursing interventions on patient outcomes, while studies
that specifically focused on particular patient populations or
clinical settings were excluded. The review incorporated studies
that satisfied the following criteria: (1) evaluated the impact of
nursing interventions on patient outcomes, (2) used a randomized
controlled trial, quasi-experimental, or observational design, (3)
included adult patients, and (4) were conducted in healthcare
settings. Studies that focused on specific populations or diseases
were excluded.

Design
A systematic review methodology was employed in the study to

assess the effect of nursing interventions on patient outcomes. The
review adhered to the Preferred Reporting Items for Systematic
Reviews using a flow diagram of the study to ensure the trans-
parency and thoroughness of the review process.

Data Extraction
The researchers extracted data from the selected studies that

met the inclusion criteria. The extracted information comprised
study design, sample size, intervention type, measured outcomes,
and outcomes achieved.

Analysis Methods
Following a structured process to analyze the studies included

in the review, the results of this study were presented following a
narrative analysis, as follows: First, study selection: identify rele-
vant studies by conducting a comprehensive search of databases,
using specific search terms and inclusion criteria, and screening
the search results based on titles, abstracts, and full-text articles to
select studies that meet the predetermined eligibility criteria.
Second, extract relevant data from the selected studies. It assessed
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the quality and risk of bias of each included study; findings from
the included studies were then aggregated to identify patterns and
trends.

Results

Table 1 and Figure 1 provides a summary of the
nursing interventions examined in the systematic review.
Patient education interventions targeting adults with
chronic diseases improved their knowledge and self-
management in hospital and community clinic settings.
Medication management interventions increased ad-
herence and reduced adverse events in hospital and long-
term care settings. Infection control interventions de-
creased healthcare-associated infections among adults in
hospitals and long-term care facilities. Pain management
interventions in hospitals improve pain control and
patient satisfaction. Fall prevention interventions in
hospitals and long-term care settings reduced falls and
fall-related injuries, utilizing strategies like alarms and
exercise programs. Wound care management interven-
tions in hospitals, community clinics, and long-term care
settings resulted in faster wound healing and lower in-
fection rates for adults with various wound types. These
interventions play a crucial role in improving patient
outcomes, ensuring patient safety, and enhancing overall
healthcare quality.

Table 2 outlines the study attributes, such as publi-
cation year, study design, nursing intervention, patient

population, and outcome measures, providing a con-
densed representation of the systematic review’s extent.
Table 3 facilitates readers in comprehending the extent of
the systematic review and detecting patterns in the in-
terventions and studies encompassed. These studies cover
various patient populations and nursing interventions,
aiming to assess their impact on specific outcome mea-
sures related to diabetes management, heart failure, or-
thopedic surgery, pain management, fall prevention, and
wound care.

Table 3 provides a summary of recommendations for
nursing practice based on the reviewed interventions.
These recommendations underscore the importance of
evidence-based nursing practices in patient education,
medication management, infection control, pain man-
agement, fall prevention, and wound care. By im-
plementing these recommendations, nurses can con-
tribute to improving patient outcomes, enhancing patient
safety, and delivering high-quality care.

Discussion

The review highlights the importance of evidence-
based nursing practice and the need for ongoing re-
search to identify best practices for nursing interven-
tions. These studies were executed in diverse clinical
environments, comprising hospitals, long-term care
facilities, and community settings. The nursing inter-
ventions that were examined in the studies included

Table 1. Summary of the results of the studies included in the study

Nursing
intervention

Patient population Healthcare setting Key findings

Patient education Adults with chronic diseases (e.g.,
diabetes, hypertension)

Hospital, community
clinic

Improved patient knowledge and self-
management of chronic diseases

Medication
management

Adults with various conditions Hospital, long-term
care

Increased medication adherence and reduced
medication-related adverse events

Infection control Adults with various conditions Hospital, long-term
care

Decreased incidence of healthcare-associated
infections

Pain
management

Adults with acute or chronic pain Hospital Improved pain control and patient satisfaction

Fall prevention Older adults or adults at risk for
falls

Hospital, long-term
care

Reduction in falls and fall-related injuries
observed in interventions such as alarms and
exercise programs

Wound care
management

Adults with wounds (e.g.,
laceration, puncture, burn, and
avulsion wound)

Hospital, community
clinic, long-term care

Wound care management interventions
resulted in reduced wound healing time and
lower infection rates

Nursing Interventions and Patient
Outcomes: A Systematic Review
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patient education, medication management, infection
control, pain management, fall prevention, and wound
care management. The studies reflected that nursing
interventions had a significant impact on improving
patient outcomes across a range of healthcare settings.
The efficacy of nursing interventions is due to the fact
that nurses are in direct contact with patients and are
able to provide individualized care, nurses are also able
to educate patients and provide them with the neces-
sary skills to manage their condition and adhere to
treatment plans; additionally, nurses are able to identify
potential risks and implement interventions to prevent
adverse events.

Patient education interventions were found to be ef-
fective in improving patient knowledge and self-
management of chronic diseases, such as diabetes and
hypertension; regarding medication management inter-
ventions, they improved medication adherence and re-
duced medication-related adverse events. This result is
consistent with studies that found that patient education
interventions can improve patient knowledge and self-
management of chronic diseases [20, 21]. It has been
revealed that patient education is a highly effective

nursing intervention in improving patient outcomes;
patients’ education led to a significant improvement in
glycemic control among patients with diabetes. The study
reported that patient education improved patient
knowledge and understanding of their condition, re-
sulting in improved adherence to treatment plans and
better self-management of their condition [22]. In an-
other study by Riegel et al. [23], reported that patient
education improved medication adherence among pa-
tients with heart failure.

Medication management is another nursing inter-
vention that was found to have a positive impact on
patient outcomes. Several studies reported that medica-
tion management interventions, such as medication
reconciliation and medication reviews, resulted in a re-
duction in medication errors and adverse drug events. A
systematic review by Baughman et al. [24] reported that
medication reconciliation interventions led to a signifi-
cant reduction in medication discrepancies and adverse
drug events, and similarly, a study by Blixen et al. [25]
reported that medication reviews led to a significant
reduction in hospital readmissions among elderly
patients.

Fig. 1. Flow diagram of the study. The
flowchart outlines the sequential procedure
for the inclusion and exclusion of studies in
this systematic review. In this study, a
comprehensive search was conducted
across multiple databases, including Google
Scholar, the Cochrane Library, Web of
Science Core Collection, PubMed, and
Scopus. A total of 115 records were initially
identified. After removing duplicate records
(n = 12) and using automation tools to
identify ineligible records (n = 16), 24 ad-
ditional records were excluded for various
reasons. Subsequently, the remaining 63
records were thoroughly screened. Among
them, 45 records were excluded due to
having unclear methodology. A further
assessment was carried out on the re-
maining 18 reports for eligibility. Out of
these, 7 reports were excluded due to un-
clear sample sizes, while 5 reports had
ambiguous results. Ultimately, the review
included a total of 6 studies that met the
inclusion criteria.

4 Saudi J Health Syst Res 2024;4:1–7
DOI: 10.1159/000534482

Jarelnape/Ali/Fadlala/Sagiron/Osman/
Abdelazeem/Balola/Albagawi



Infection control interventions, such as hand hy-
giene and isolation precautions, showed effectiveness
in improving patient outcomes. This result is consis-

tent with several of the studies that referred to the
implementing infection control measures led to a
decline in healthcare-associated infections and

Table 3. Summary of
recommendations for nursing practice Nursing

intervention
Recommendations

Patient education Include patient education as a standard component of nursing
care for patients with chronic diseases

Medication
management

Implement medication reconciliation and monitoring
programs to prevent medication errors and adverse events

Infection control Implement infection control measures based on evidence,
such as practicing hand hygiene and adopting isolation
protocols

Pain management Adopt a comprehensive pain management strategy that
encompasses both pharmacological and non-pharmacological
interventions

Fall prevention Implement fall prevention programs that include a
combination of environmental modifications, exercise
programs, and staff education and training

Wound care
management

Enhance access to training opportunities, strengthen
mentorship and peer support programs, incorporate wound
care competencies into nursing curricula, and implement
quality improvement initiatives

Table 2. Summary of study characteristics

Study Study design Patient population Nursing intervention Outcome measures

Chen et al. [14]
(2021)

Randomized
controlled trial

Adults with type 2
diabetes

Empowerment-based
intervention

HbA1c levels, psychosocial self-
efficacy, diabetes knowledge

Marques et al.
[15] (2022)

Systematic review
and meta-analysis

Patients with heart
failure

Nursing educational
intervention with home
visits and telephone
contact

Hospital readmission, mortality of
patients with heart failure

Bai et al. [16]
(2021)

Randomized
controlled trial

Elderly patients
undergoing orthopedic
surgery

Operating room nursing
intervention

Grade A incision healing rate,
length of hospital stays, and
patient satisfaction rate

Germossa et al.
[17] (2022)

Quasi-
experimental

Patients admitted to the
four inpatient
departments

Nurse-led pain
management program

The proportion of patients
perceiving staff response within
30 min, overall patient
satisfaction with pain
management

Ojo and
Thiamwong [18]
(2022)

Systematic review Older adults Nurse-led fall prevention
programs

Reduction in fall rates, reduction
in fall incidents, changes in
patients’ behavior

Tegegne et al.
[19] (2022)

Hospital-based
cross-sectional
study design

Nurses working in
government hospitals of
South Wollo Zone,
Ethiopia

Assessment of knowledge
and practice of wound
care

Knowledge and practice of
wound care among nurses

Nursing Interventions and Patient
Outcomes: A Systematic Review
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enhanced patient safety [26, 27]. A survey conducted in
US hospitals observed a significant decrease in the
incidence of healthcare-associated infections among
patients in intensive care units following hand hygiene
interventions [28]. Likewise, a study by Huis et al. [29]
found that implementing isolation protocols resulted
in a significant reduction in the transmission of
multidrug-resistant organisms among hospitalized
patients.

Nursing interventions aimed at pain management were
also examined in this systematic review. Several studies
reported that pain management interventions, such as the
use of non-pharmacological interventions and patient-
controlled analgesia, resulted in a reduction in pain in-
tensity and improved patient satisfaction. This finding is
similar to the report of a study conducted by Chou et al.
[30], which reported that the use of patient-controlled
analgesia led to a significant reduction in pain intensity
among postoperative patients. There is a study conducted
by Wu et al. [31] that reported that non-pharmacological
interventions, such as music therapy, led to a significant
reduction in pain intensity among patients with cancer.

Regarding fall prevention, nursing interventions aimed
at fall prevention were also found to have a positive impact
on patient outcomes. Several studies reported that fall
prevention interventions, such as the use of bed alarms and
exercise programs, resulted in a reduction in falls. This
result is supported by the results of a study in which it was
stated that the use of bed alarms led to a significant re-
duction in falls among hospitalized older adults [32].

The study has explored the effectiveness of wound care
management interventions and has reported promising
outcomes; one key finding is the significant reduction in
wound healing time, by employing evidence-based wound
care techniques, such as appropriate cleansing, debride-
ment, dressing selection, and wound monitoring,
healthcare providers can facilitate faster healing of wounds.
This result is supported by Sibbald et al. [33], whose results
revealed that prolonged healing time can lead to increased
pain, discomfort, and risk of complications.

Conclusion

Patient education interventions have a positive impact
on patient outcomes, including increased knowledge,
improved self-management, and enhanced quality of life.
Medication management interventions play a crucial role
in improving patient outcomes. Implementation of
medication reconciliation and monitoring programs can
help prevent medication errors, enhance medication

adherence, and reduce adverse drug reactions. Infection
control practices significantly contribute to improved
patient outcomes. Adherence to evidence-based infection
control measures, such as proper hand hygiene and
isolation precautions, reduces the incidence of
healthcare-associated infections. Effective pain manage-
ment interventions, encompassing both pharmacological
and non-pharmacological approaches, contribute to
better outcomes for patients experiencing acute or
chronic pain. Implementing a multimodal pain man-
agement strategy can lead to better pain control and
increased patient satisfaction. Fall prevention programs
are essential in reducing the incidence of falls and fall-
related injuries, particularly among older adults and
individuals at risk.
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Abstract
Introduction: Antimicrobial resistance (AMR) is a global
challenge that the public should be aware of. YouTube is a
major educational source on the internet from which the
public could learn about AMR. We aimed to evaluate the
quality and reliability of AMR videos on YouTube catered to
Arabic speakers. Methods: This was a cross-sectional study,
where the Arabic term of AMR was used to search for AMR
videos on YouTube published in Arabic. Videos that were
non-Arabic, targeted children, and did not target the public,
and TV reports/interviews were excluded. Views and inter-
actions with the videos were evaluated. The quality and
reliability were assessed using global quality scale (GQS) and
DISCERN tool, respectively. Results: Of 366 videos in search
results, 96 met the eligibility criteria. Most videos came from
Egypt (n = 27; 28.9%), followed by Saudi Arabia (n = 22;
22.9%). Although videos from official sources have stayed
longer on YouTube (1,348 vs. 844 days; p = 0.025), videos
from unofficial sources had a significantly higher score of
viewers’ interaction based on views and likes counts (2 vs. 5;
p < 0.0001). Nevertheless, no significant difference was

observed between the two video groups in GQS score (3 vs.
3; p = 0.307) and DISCERN score (3 vs. 3; p = 0.412).
Conclusion: Arabic AMR videos on YouTube from official
and unofficial sources had an overall good quality and
reliability. Healthcare providers can refer their patients to
videos that meet such criteria regardless of their source.
Additionally, authorities and public health organizations
can use these videos in awareness campaigns on anti-
biotics and AMR. © 2023 The Author(s).

Published by S. Karger AG, Basel

Introduction

Antimicrobial resistance (AMR) is a major challenge
worldwide, in which microorganisms, particularly bac-
teria and fungi, evolve over time and cease to respond to
antimicrobials, making infections more difficult to treat
and raising the risk of morbidity and mortality [1]. In the
Arab World, the current status of AMR shows high re-
sistance rates to β-lactams, macrolides, fluoroquinolones,
and antituberculosis medications when compared to
other regions in the world [2]. Antibiotic misuse is one of
the key contributors to the rise in AMR. This includes
self-medication due to lack of prescription obligation,
incorrect dosage, missed doses, and reuse of antibiotics
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from past prescriptions [3, 4]. Studies from some Arabic
countries showed high rates of inappropriate use of an-
tibiotics as demonstrated by the high rates of antibiotics
self-medication, which ranged from 44 to 77.5% [5–9]. The
Gulf Cooperation Council countries, which includes Saudi
Arabia, the United Arab Emirates, Kuwait, Qatar, Oman,
and Bahrain, have a high rate of Gram-negative bacterial
resistance, such as extended-spectrum beta-lactamases,
carbapenem-resistant Enterobacterales, Pseudomonas
aeruginosa, and Acinetobacter baumannii [10–12].

The internet is a powerful education tool and is a source
that affects a layperson’s knowledge about nearly any topic,
including AMR. YouTube is a video-sharing website that
may aid in bridging the education gap. Its fame has expanded
tremendously in recent years because of its relatively ac-
cessible, user-friendly, and consumer-run nature. It currently
has a global audience of approximately 2 billion people and is
increasingly being used to address health-related issues. In a
2022 report about social media usage worldwide, several
Arabic countries were among the top world countries in the
number of users on some popular social media platforms,
including YouTube [13]. Therefore, YouTube has a great
potential to be an awareness tool about antibiotic
misuse [14].

Knowledge of Arabs on AMR and appropriate han-
dling of antibiotics was assessed in several studies from
different Arabic countries, where a large proportion of the
participants had insufficient knowledge, which was
demonstrated by their agreements with statements such
as antibiotics can be used for viral infections like cold and
flu, that they can be stopped once the patient feels better,
and that they can be shared or kept for future use [6, 7, 15,
16]. Moreover, some participants in these studies re-
ported using social media and/or the internet as their
main source of information [6, 7, 15, 16]. To further
evaluate the content, quality, and reliability of Arabic
YouTube videos addressing AMR from which the Arabs
could learn about this crucial topic, this study was
conducted. Results from this study should inform
healthcare providers and policymakers about the quality
of information presented to the public in the ArabWorld,
which may help guide future antimicrobial awareness
campaigns.

Methods

Study Design and Search Strategy
In this cross-sectional study, the keyword “Antimicrobial Re-

sistance” in Arabic ( ةيويحلاتاداضملاةمواقم ) was searched between
July 2 and October 2, 2022, where all published videos from in-

ception until this search period were evaluated. The videos were
sorted according to the number of views in a descending order.
Videos in languages other than Arabic, TV reports, interviews,
irrelevant topics, videos targeting children, videos not targeting the
public, and videos that lack information on AMR were excluded.
This study was exempted from ethical review by the Research
Ethics Committee of the Faculty of Pharmacy, King Abdulaziz
University as the study did not involve human data.

Video Parameters
Collected data on videos included the source (official or un-

official), type of image (real or animation), the profession of the
speaker if he/she appears on the video (healthcare worker or
other), days since upload (from the date of upload to the day of
visit), country of video creator/publisher, video length, total views,
views per day (total views divided by the number of days since the
video was uploaded), number of likes, number of dislikes, number
of comments, video power index (VPI), and the viewers’ inter-
action. VPI was calculated as follows:

number of likes × 100
number of likes + number of dislikes[ ]( ) ×

views per day( )
100

where the views per day were calculated by dividing the number of
views by the number of days since the video was uploaded.
Viewers’ interaction was calculated using the following equation:

number of likes − number of dislikes( )
number of views

[ ] × 100

Assessment of Content Quality and Reliability
Global quality scale (GQS) and DISCERN tool were used to

assess the videos’ quality and reliability, respectively. The GQS is a
five-point scale that assesses the overall quality of the content and
the usefulness of the information, where A score of 1 point in-
dicates a poor quality and a score of 5 points indicates an excellent
quality [17]. Table 1 lists the GQS criteria. The reliability of the
videos was evaluated using the modified DISCERN tool, which is a
five-question instrument used for judging the quality of written
consumer health information on treatment choices. Each “Yes” is
recorded as 1 point, and each “No” is recorded as 0 (Table 1) [18].

Statistical Analysis
Videos were categorized based on the source as either official or

unofficial. Shapiro-Wilk test of normality was conducted for all the
continuous data, which showed lack of normal distribution.
Therefore, continuous data were presented as median
(interquartile range) and compared using Mann-Whitney U test.
On the other hand, categorical data were presented as numbers
(percentages) and compared using χ2 test. A p value of <0.05
indicated a significant difference. SPSS version 24.0 (IBM Corp.,
Armonk, NY, USA) was used for statistical analysis.

Results

Of 355 videos shown in search results and screened for
eligibility, 96 met the study criteria and were evaluated.
Figure 1 displays the reasons for exclusion of 246 videos,
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where most videos (n = 108) were excluded due to more
than one reason. The characteristics of the included
videos are listed in Table 1. Overall, most videos came
from Arabic countries and were presented by a healthcare
worker. Among the Arab countries, Egypt contributed the
most with 27 (28.1%) videos, 25 (37.3%) of which were
produced by unofficial sources. Saudi Arabia comes the
second with a total of 22 (22.9%) videos. Six of the in-
cluded videos (6.3%) were produced by international
organizations, such as the World Health Organization
(WHO) and Consumers International. Figure 2 illustrates
the distribution of countries from which the videos were
produced and their counts.

While the oldest video was published in 2014, most
videos were published in year 2021 (n = 21) as shown in
Figure 3, where official sources have produced videos on
AMR long before unofficial producers published their
videos as could be seen from the median time since video
upload (1,348 vs. 844 days; p = 0.025). Despite that videos
from unofficial sources were significantly longer with a
median of 4.75 min compared with 2.36 min for videos
from official authorities (p <0.0001), total views and the
average views per day were not different between the two
video categories. Moreover, videos from unofficial
sources outscored the official source videos in the median
number of likes and comments (25 vs. 6 and 5 vs. 0; p =
0.021 and <0.0001, respectively); hence, they had better
viewers’ interaction score of 5 versus 2 for the official
videos (p <0.0001) with no difference in VPI score. In
terms of the quality and reliability of information pre-
sented in the videos, GQS and DISCERN scores were
comparable between the two groups with a median of 3
points for both video groups and for both scoring scales,
which indicate balanced and neutral content in terms of
reliability, as well as suboptimal flow with some infor-
mation was covered and some were missing in terms of
quality (Table 2).

Discussion

AMR is a worldwide predicament that requires col-
laborative efforts to tackle it, and public education and
awareness is one way to helpmitigate it [19]. In this study,
we assessed the quality of educational Arabic AMR videos
on YouTube that contributes to the knowledge of the
public in the Arab World about this issue, where 96
videos were evaluated. Overall, the videos were of good
scientific quality and reliability whether they were pub-
lished by official or unofficial producers on YouTube as
the quality and reliability scores were comparable despite
that most unofficial video creators did not disclose the
sources of their information. However, those that dis-
closed their references mostly relied on official sources,

Table 1. GQS and DISCERN tool scoring criteria

GQS 1. Poor quality, very unlikely to be of any use to patients
2. Poor quality but some information present, of very limited use to patients
3. Suboptimal flow, some information covered but important topics missing, somewhat useful to patients
4. Good quality and flow, most important topics covered, useful to patients
5. Excellent quality and flow, highly useful to patients

DISCERN 1. Are the explanations given in the video clear and understandable?
2. Are useful reference sources given? (publication cited, from valid studies)
3. Is the information in the video balanced and neutral?
4. Are additional sources of information given from which the viewer can benefit?
5. Does the video evaluate areas that are controversial or uncertain?

Fig. 1. Determination of videos’ eligibility.
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such as the WHO website and local ministries of health.
Although videos uploaded by official sources were older
and shorter than unofficial videos, the latter were more
popular as they received higher level of interactions in
terms of views, likes, and comments. This may be due to
the blogger’s interaction as most of these videos (n = 40;
59.7%) were in real image, which may motivate viewers to

interact with them, as well as the fact that official sources
may not typically interact with the viewers in the com-
ments section; hence, viewers may abstain from
commenting.

Among the source countries of the included videos,
Egypt topped the list with 28.1% (n = 27) of the videos,
followed by Saudi Arabia in the second place with

Fig. 2. Distribution of source country of the included videos. Note: There were 7 videos that were published by
international organizations and 3 videos of unknown origin (not shown on the map).

Fig. 3. Counts of videos published per year.
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Table 2. Characteristics of the included videos

Characteristic Total (n = 96) Official source (n = 29) Unofficial source (n = 67) p value

Countrya 0.003
Egypt 27 (28.1) 2 (6.9) 25 (37.3)
Saudi Arabia 22 (22.9) 5 (17.2) 17 (25.4)
International organization 6 (6.3) 5 (17.2) 1 (1.5)
USA 5 (5.2) 2 (6.9) 3 (4.5)
Jordan 4 (4.2) 3 (10.3) 1 (1.5)
Morrocco 4 (4.2) 0 (0.0) 4 (6.0)
Oman 4 (4.2) 3 (10.3) 1 (1.5)
Palestine 4 (4.2) 1 (3.4) 3 (4.5)
France 2 (2.1) 1 (3.4) 1 (1.5)
Kuwait 2 (2.1) 2 (6.9) 0 (0.0)
Lebanon 2 (2.1) 2 (6.9) 0 (0.0)
United Arab Emirates 2 (2.1) 1 (3.4) 1 (1.5)
Yemen 2 (2.1) 1 (3.4) 1 (1.5)
Romania 1 (1.0) 0 (0.0) 1 (1.5)
United Kingdom 1 (1.0) 0 (0.0) 1 (1.5)
Sweden 1 (1.0) 0 (0.0) 1 (1.5)
Iraq 1 (1.0) 0 (0.0) 1 (1.5)
Germany 1 (1.0) 0 (0.0) 1 (1.5)
Sudan 1 (1.0) 1 (3.4) 0 (0.0)
Algeria 1 (1.0) 0 (0.0) 1 (1.5)
Unknown 3 (3.1) 0 (0.0) 3 (4.5)

Arab country 75 (87.2) 20 (87.0) 55 (87.3) 0.966

Speaker was a HCWb 60 (72.3) 20 (87.0) 40 (66.7) 0.065

Time since upload, daysc 921 [432–1,698.25] 1,348 [643.5–2,026] 844 [390–1,604] 0.025

Video length, s 219.5 [140.5–420] 142 [67–291] 285 [174–475] 0.001

Video length, min 3.64 [2.34–7.37] 2.36 [1.12–4.85] 4.75 [2.98–8.53] <0.0001
Type of image 0.050

Real 51 (53.1) 11 (37.9) 40 (59.7)
Animation 45 (46.9) 18 (62.1) 27 (40.3)

Total views 517 [72–2,755] 538 [26.5–3,200] 496 [86–2,728] 0.495

Views per day 0.56 [0.13–2.6] 0.27 [0.08–2.38] 0.62 [0.15–2.61] 0.150

Number of likes 16.5 [4–106] 6 [1–71.5] 25 [5–116] 0.021

Number of dislikes 0 [0–2] 0 [0–2] 0 [0–2] 0.821

Number of comments 3 [0–13.75] 0 [0–3.5] 5 [0–23] <0.0001
VPI 1 [0–3] 0 [0–2.5] 1 [0–3] 0.136

Viewers’ interaction 4.5 [2–8] 2 [1–3.5] 5 [3–9] <0.0001
GQS score 3 [3–4] 3 [2–4] 3 [3–4] 0.307

DISCERN score 3 [2–3] 3 [2–3] 3 [2–3] 0.412

Data are presented as median [IQR] or n (%). HCW, healthcare worker; GQS, global quality scale; VPI, video power index; IQR,
interquartile range. aVideos from non-Arab countries were either of Arabic immigrants or were non-Arabic videos dubbed or
translated to Arabic. bThis is only for the videos where the speaker appears on the screen (total n = 83). cCalculated from the day of
video visit.
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22.9% (n = 22) of the videos. This could be potentially
because Egypt is the country with the highest pop-
ulation in the Arab World, where 71.9% of Egyptians
(approximately 76.3 million people) use the internet
compared with Saudi Arabia which has about 35
million internet users (97.9% of the country’s pop-
ulation) based on a recent global report published in
2022 [13, 20]. While it was expected that the majority of
the videos would come from Arabic countries, six
videos (6.3%) came from international organizations,
such as the WHO, but were published in Arabic. The
videos that were labeled as coming from non-Arab
countries were originally published in non-Arabic
language but were translated or dubbed to Arabic.

Previous studies from the ArabWorld have shown that
the public often use social media (or the internet) as one
of their sources of information about AMR and appro-
priate use of antibiotics [15]. In a recent study from Saudi
Arabia, 28% of the participants (n = 111 of 397) reported
such behavior, whereas about 9% (n = 17 of 193) of the
participants in another recent study from Iraq reported it
[7, 16]. The larger percentage in the former study could be
potentially justified by the fact that many of the included
videos in this study were produced from Saudi Arabia
(n = 22; 22.9%).

Studies that surveyed the Arabic public within the
last decade showed a trend toward poor understanding
of AMR and appropriate antibiotics use according to a
systematic review of nine studies by Almohammed
et al. [15]. However, it was noted that most of these
studies were conducted between 2012 and 2016 before
most of Arabic educational videos on AMR were
published (n = 12 vs. n = 84 published in 2017 and
onward). Conversely, two new studies from Saudi
Arabia demonstrated a shift in the level of knowledge
about AMR and antibiotics use. One study by Alqarni
et al. [21] found younger age (31–40 years) having
undergraduate or postgraduate education and being
employed were significantly associated with better
awareness and knowledge of AMR. The other study by
Alduahimi et al. [16] found similar results with factors
such as the female gender and a health science
background.

This is the first study to evaluate the Arabic content
in YouTube pertaining to educating the public on AMR
and risks associated with misuse of antimicrobials.
However, some limitations cannot be overlooked. The
values on which viewers’ interaction score is based
(number of views, likes, dislikes and number of com-
ments) are continuously changing; hence, the numbers
presented reflect only the values reported on the video

visit day. Additionally, these results reported in this
study may not represent all the population in the Arab
countries as some users may search for the same
content but in languages other than Arabic, such as
French which is the second language in some Arabic
North African countries (i.e., Tunisia, Algeria, and
Morocco) [22].

Conclusion

Findings from this study indicate that Arabic AMR
videos on YouTube from unofficial sources had a
comparable good quality and reliability with videos from
official sources. Therefore, healthcare providers in Arab
countries can be assured of the credibility of these videos
and the knowledge delivered to their patients and the
public about AMR; hence, they can refer their patients to
them. Moreover, authorities and public health organi-
zations can make use of such videos in awareness
campaigns related to antibiotics and AMR.
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Abstract
Introduction: The purpose of this study was to explore the
innovation and thought leadership of women in healthcare
during the COVID-19 pandemic. Methods: We used a phe-
nomenological qualitative design. Participants were women
health leaders (WHLs) from multiple hospital administration
levels. Their thought leadership profile and innovation were
assessed. Results: All WHLs indicated awareness of strengths
and weaknesses, actively prioritised tasks, showed openness
to feedback, and effectively assessed sources of conflict. Most
were willing to listen to others, accept advice, and open to
change. They were confident of their credibility and com-
prehensibility of their messages, felt capable of solving
problems and handling conflict, utilised a negotiating style,
and showed situation-appropriate emotion. They were con-
fident in managing teamwork, allocated resources efficiently,
and supported employee work preferences. Conclusion: This
study provides evidence of WHLs’ capabilities in leading
healthcare organisations during crisis and the shift to virtual
care in Saudi Arabia. Establishing women’s leadership pro-
grams that focus on placing women in healthcare executive
positions is necessary to utilise their untapped potential.
Facilitating research on women’s leadership capacity, ad-

ministrative skill, and impact on providing the highest quality
healthcare would be valuable. Evaluating infrastructure and
preparedness of healthcare organisations to expand virtual
care and the potential for innovation to sustain performance
during crises are crucial. Supportive hospital culture provides
confidence to WHLs to manage and achieve organisational
goals with relative fluidity. © 2023 The Author(s).

Published by S. Karger AG, Basel

Introduction

With the COVID-19 pandemic outbreak, rapid changes
were necessary in healthcare [1–3]. Leaders needed to
mobilise resources quickly, urge people to adjust to es-
tablished behaviours, and modify familiar routines. The
pandemic required uptake of virtual caremechanisms [1, 4].
Telemedicine and digital technology have demonstrated
improvement in health outcomes and the potential to
overcome barriers to care, improve access for remote pa-
tients, help patients effectively self-manage chronic disease,
and revolutionise interactions between patients and pro-
viders, streamlining care [5]. Several countries found that
the pandemic circumstances were motivators to embrace
digital technology to mitigate the situation and provide care
to patients [1, 5, 6]. To cope with the pandemic, workload
increased for healthcare professionals, primarily for
women [7–12].
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Theory
Thought leadership encourages organisations to

achieve competitive advantage by developing innovative
working methods, encouraging collaboration within the
workforce, sharing knowledge, engaging organisational
values, understanding strengths and weaknesses, and
working intuitively to adjust the institutional culture
using active learning. It understands the individual while
considering the organisational context.

Thought leadership is defined as “identifying, evalu-
ating, and managing key topics and resources to achieve
wise value-added results” [13, 14]. Thought leaders are
revolutionaries challenging the status quo; their purpose
is not only to accomplish operational goals but also to
encourage innovative ideas, championing them from the
outset until their achievement [13, 14].

In healthcare, thought leadership can shift organisa-
tional culture, develop new ways of working by innately
feeling for opportunities, considering the best ideas and
promoting them, acknowledging diversity of expertise
and skill of the workforce and their organisational wis-
dom as key stakeholders, and handle challenges fluidly
[14]. Thought leaders must embrace technology to in-
fluence stakeholders and engage their thinking potential,
creativity, and innovation [14].

Women possess traits to embrace thought leadership
principles, such as deep listening, emotional intelligence,
effective communication, providing support, empathy,
and maintaining work ethics [7, 15–22]. In healthcare,
women health leaders (WHLs) bring compassion, sin-
cerity, and empathy which have proven vital during the
pandemic [2, 21, 23–25].

Women in Healthcare Leadership
Globally, women comprise approximately 70% of the

health system workforce. However, only 25% hold senior
leadership positions [7–9, 12, 26, 27]. Women demon-
strated efficient management of the COVID-19 pandemic,
leading global health policies and translating them into
positive emergency response actions [12, 27]. In Germany,
Chancellor Angela Merkel emphasised the importance of
early testing [2, 27, 28]. President Tsai Ing-wen of Taiwan
introduced 124 measures to prevent COVID-19 spread
without resorting to lockdowns [2, 27, 28]. Prime Minister
JacindaArdern implemented early lockdown andmandated
self-isolation on people entering New Zealand [2, 27, 28]. In
Norway, Prime Minister Erna Solberg used television to
explain the pandemic to children and answer questions [2,
27, 28]. Iceland’s PrimeMinister Katrín Jakobsdóttir offered
free COVID-19 testing to citizens and became an example
of proper control of COVID-19 [2, 27, 28].

These examples prove that women are essential for a
sustainable health system during the pandemic [2,
10–28, 29]. These countries had fewer confirmed CO-
VID-19 deaths and rapidly flattened COVID-19 curves
[10–12, 27].

Women’s leadership is key to strengthening the health
system; therefore, investing in and empowering qualified,
trained, and experienced WHLs is necessary [7–9, 12, 29,
30]. Women’s unique leadership style is less individu-
alistic, more interactive, and effective in building trust
and achieving results [2, 7, 8, 15, 17, 22, 26, 31, 32].
Warmth, positive relationships at work, and compassion,
which women innately demonstrate, have a significant
impact on employee loyalty and are valued more highly
than financial rewards [2, 16, 17, 22, 33].

Women in leadership endorse governance through
groupthink, novel viewpoints, higher quality manage-
ment, more effective risk management, and robust de-
liberation [7, 8, 10, 15–17, 22, 29, 30]. In 2019, Zenger and
Folkman found that 84% of women were more effective in
leadership competencies than men. Women excel in
taking the initiative, acting with resilience, practicing self-
development, driving for results, and showing high in-
tegrity and honesty [2, 15–17, 22, 34].

However, historically, there has been a discrimination
against women’s access to leadership due to cultural and
societal stereotypes and perceptions about traditionally
male domains that emphasise masculine behaviours such
as emotional restraint or rigid work processes, which
create a challenging environment for women and affect
their career progress [2, 7–12, 15–17, 22, 26, 35–39]. The
proportion of women in the Saudi healthcare workforce is
approximately 20% and increasing, yet women are un-
derrepresented in leadership and executive roles [15–17,
23, 26, 37, 38, 40, 41]. The proportion of women working
in executive or administrative positions in healthcare is
unclear. At King Faisal Specialist Hospital and Research
Centre (KFSHRC), at the time of this study, only six
women held executive and deputy executive positions.

The G20 recommends women to participate in
decision-making. Additionally, it suggests shifting to-
wards digital technology to achieve global developmental
targets [42]. The Kingdom of Saudi Arabia has an-
nounced and begun to implement significant strategic
initiatives as part of the ambitious Vision 2030, such as
the National Transformation Program, the Healthcare
Transformation Program, and the Human Capability
Development Program among several others [43–46].
These initiatives support a shift towards thought lead-
ership, naturally moving the social dialogue towards a
diverse work environment, and increased engagement of
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women to lead and design innovative technological so-
lutions and contribute significantly to managing health-
care, especially in emergencies such as the COVID-19
pandemic [2, 5, 10–12, 41, 42].

During the pandemic, the rapid shift to virtual care
required awareness of different levels by all stakeholders,
recognition of specific performance patterns, need for
champions, and active strategies to facilitate change
[1, 40, 47–49]. Recent research has found that although
women were mostly responsible for care, men dominated
as leaders [2, 7, 8, 12]. IncreasingWHLs is an opportunity
to build resilience and responsiveness, especially during
crises when organisational flexibility and responsiveness
are critical to manage and sustain in the unforeseeable
future [2, 10–12, 29]. Thought leadership by women may
be an important asset to deftly handle the challenges of
the pandemic and innovate to facilitate the shift to virtual
care modalities.

Aim and Objectives
We explored thought leadership and its application

during the crisis and highlighted qualities and leadership
traits of WHLs to emphasise the potential for women to
lead the transition to virtual care during the COVID-19
pandemic and beyond. We interviewed WHLs on their
role in facilitating technological and practical changes in
healthcare organisations to adapt to the pandemic situ-
ation and provided recommendations to lead change in
healthcare services during crises.

Design

Study Setting
The KFSHRC is a tertiary healthcare organisation in

Riyadh that offers specialised medical care and is a
leading research centre in the Kingdom of Saudi Arabia.
It highly specialises in oncology, organ transplantation,
cardiovascular diseases, neurosciences, and genetic
diseases. The KFSHRC has consistently achieved high
ratings from national and international accrediting in-
stitutions such as the Joint Commission International
(JCI), Magnet Recognition Program, American Nurses
Credentialing Center (ANCC).

Sample
The study sample was identified through the KFSHRC

human resources department. Snowball sampling was used
to recruit female leaders and executives in the organisation,
recommending other colleagues within the organization to
connect with and interview until saturation was achieved,

having identified, and contacted all the females in mana-
gerial and executive positions within the hospital. We at-
tempted to recruit participants from the highest level of
executives to middle management. The initial estimate was
that 15–20 interviews would be conducted during
November–December 2020.

Inclusion Criteria
All female healthcare executives or administrators in

leadership positions at the KFSHRC were eligible for in-
clusion in the study, including ward supervisors and nurse
managers, regardless of their nationality, length of experi-
ence, and leadership role or position. We interviewed ex-
ecutives and their subordinates, which was beneficial as it
reflected the reliability and validity of their self-reporting.

Methodology and Method

We used a phenomenological approach for a hospital-
based qualitative research design with a standardised
open-ended interview, adhering to the COREQ criteria
and American Psychological Association guidance for
replicability [50–52]. The interview duration was 10–20
min. Participants were invited by e-mail and could select
a convenient time and medium for the interview (in
person, by phone, or using a virtual meeting platform).
The interview purpose was explained to them, infor-
mation sheet and consent forms were provided, and the
confidentiality terms were fully addressed. The interviews
were recorded to facilitate data coding and analysis.

Instrument
The interview schedule was developed using Kerns

[13] thought leadership profile and contained sections on
participant demographics (age, work experience, ad-
ministrative level, job role and responsibilities, and staff
supervised). We utilized Kerns [13] measure with a Likert
scale (always to never) for each of the thought leadership
components: self and situational awareness, high-impact
communication, decisive problem-solving, linking re-
sources behaviour, openness to change, managing be-
havioural work style preferences, persuasiveness, man-
aging conflict and negotiation, appreciating wisdom, and
focussing on desirable outcomes. Questions were added
to assess innovation by WHLs in their role during the
pandemic response to COVID-19 circumstances, changes
and adjustments made, and their awareness of their
strengths and weaknesses. The interview schedule was
piloted with several healthcare professionals to ensure
coherence, flow, and suitability.
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Data Analysis
Qualitative analysis, coding, organizing, sorting, and

identification of leadership themes were performed manu-
ally, using colour coding techniques and cross-checking.
Based on a sample of interviews, data were iteratively coded
into themes and sub-themes. Data were compared across
interviews and analysed through a framework to evolve
beyond the thematic analysis and allow appreciation of
unique cases, draw inferences, and ensure that the analysis
was aligned with the research objectives using audio tran-
scriptions of interview recordings. The analysis framework
consisting of five phases was adopted from Heath et al. [53]:
(1) familiarisation – interviews were familiarised by listening
and reading the transcripts, notes were taken to recognise
exceptional information; (2) identification – initial coding
and identification of potential theme titles; themes were
selected based on thought leadership traits (Kerns [13]); (3)
indexing – going through the remaining interview transcripts
and manually coding data; (4) charting – identifying sub-
themes, commonality, and outliers based on the developed
framework; and (5) mapping and interpretation – data are
compared and analysed [49].

Results

Demographic Information
Sixteen WHLs participated in the study. Their age

ranged from 28 to 36 years (n = 6, 38%), 46 to 54 years
(25%), and 37 to 45 and 55 to 63 years (n = 3, 19%). Most

were Saudi (n = 11, 69%); 50% (n = 8) were mid-level
administrators, while 38% (n = 6) and 13% (n = 2) were
low- and high-level administrators, respectively. Re-
garding work experience, 50% (n = 8), 25% (n = 4), and
13% (n = 2) had 4–11, 28–35, and 12–19 and 20–27 years
of work experience, respectively (Table 1).

Thought Leadership Profile
Self-Awareness and Situational Awareness
WHLs were aware of their strengths and weaknesses.

Additionally, strengths were assessed from the interviews.
Many responses reflected concerns that showing emotion
is a weakness and attempts to control it. Situational
awareness was assessed through seeking opportunities,
targeting essential topics, and prioritisation. All WHLs
were actively prioritizing, and 88% (n = 14) were focused
on essential topics. Only 44% (n = 7) were actively seeking
opportunities (Table 2).

High-Impact Communication
Communication and the ability to link skills were

assessed. All participants showed openness to feedback.
Among them, 94% (n = 15) could speak clearly, 81% (n =
13) ensured that their message was understood, and 75%
(n = 12) felt they could link skills with individuals, 63%
(n = 10) WHLs had an open-door policy (Table 2).

Decisive Problem-Solving
Participants were encouraged to share situations and

evaluate the decisiveness of their problem-solving skills.
Among them, 94% (n = 15) thought they solved problems
in agreed-upon timeframes, were able to weigh time
versus quality of information and achieved desired re-
sults; 69% (n = 11) and 31% (n = 5) rated themselves as
good and excellent problem solvers, respectively. Among
them, 75% (n = 12) felt capable of leading team decision-
making (Table 2).

Linking Resources Behaviour
Linking resources behaviour had five elements:

managing teamwork, ensuring alignment, managing
key interfaces, and allocating resources efficiently and
effectively. In a healthcare organisation, internal in-
terfaces are between hospital employees, and external
stakeholders are patients and the external supply
chain. Among WHLs, 100% (n = 16) were internally
managing key interfaces, 88% (n = 14) were managing
teamwork and ensuring alignment, 69% (n = 11) were
allocating resources efficiently and effectively, and 44%
(n = 7) were managing external stakeholder interfaces
(Table 2).

Table 1. WHL demographics

Variable Frequency %

Age
28–36 6 38
37–45 3 19
46–54 4 25
55–63 3 19

Nationality
Saudi 11 69
Non-Saudi 5 31

Administrative level
Low 6 38
Middle 8 50
High 2 13

Work experience, years
4–11 8 50
12–19 2 13
20–27 2 13
28–35 4 25
Total 16
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Openness to Change
Leaders were asked about their openness to change.

Among them, 81% (n = 13) and 19% (n = 3) rated
themselves as “always” and “often” open to change, re-
spectively. Our assessment showed 56% (n = 9), 38% (n =
6), and 6% (n = 1) to have moderate-, high-, and low-level
of openness, respectively (Table 2).

Understanding and Managing Behavioural Work
Style Preferences
All WHLs confirmed gaining awareness and learning

through staff hospital meetings. They showed a high un-
derstanding of the importance of not forcing an employee to
work in a task they are not suited for. In healthcare or-
ganisations, work preferences could be in data analytics,

Table 2. Thought leadership in
participants Thought leadership component Frequency %

Situational awareness
Seeking opportunities 7 44
Targeting essential topics 14 88
Prioritize what to be done 16 100

High-impact communication skills
Speak clearly 15 94
Message is understood 13 81
Open to feedback 16 100
Linking skills with appropriate people 12 75
Open-door policy 10 63

Decisive problem-solving behaviour
Good problem-solving skills 11 69
Excellent problem-solving skills 5 31
Problem-solving achieved within timeframes 15 94
Weighing time with quality of information 15 94
Desired outcome has been achieved 15 94
Referred to team decision-making 12 75

Linking resources behaviours
Managing teamwork 14 88
Ensuring alignments 14 88
Allocating resources 11 69
Managing external stakeholder interfaces 7 44
Internally managing key interfaces 16 100

Support employee preferences
Unconditionally support employees preferences 13 81
Conditionally support employees preferences 3 19

Persuasiveness assessment
Leadership credibility 14 88
Offer a reasonable approach 9 56
Show emotion appropriately 14 88
Faced gender issues 3 19
Faced personality issues 2 13
Approach is set by the team 7 44
Ability to “sell” an idea 4 25

Assessing conflict management
Proactively handling potential conflicts 5 31
Describing observable behaviour 7 44
Assessing the source of conflict 16 100
Delivering negotiating style 15 94
Determine what was learnt 2 13

Satisfaction with current team
Satisfied with her team 7 44
Satisfied with her leader 8 50
Mentioned negative attitude 3 19
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leadership, teaching, handling patient cases, etc. All WHLs
supported their employees to work where they might excel.
Among them, 81% (n = 13) unconditionally supported their
employee’s work preferences, 13% (n = 3) supported with
some criteria. For example, one WHL mentioned the
challenge in assigning the responsibility of a complicated
case or leadership position to junior staff as patient safety
was a priority. Another explained that due to staff shortages,
employees could request to switch departments only if they
had a medical condition limiting them from performing
tasks (Table 2).

Persuasiveness
Among the participants, 88% (n = 14) were confident in

their credibility among stakeholders and confirmed their
ability to show situation-appropriate emotion; this was
corroborated from interviews with their subordinates. Nine
WHLs (56%) were able to offer a reasonable approach. Four
categories were identified: gender discrimination, person-
ality issues, team approach, and the ability to “sell” an idea.
Among the WHLs, 44% (n = 7) preferred to let their team
set the approach, 25% (n = 4) were able to “sell” their ideas,
19% (n = 3) felt they would be approached differently if they
were men, and 13% (n = 2) faced resistance from others due
to personality issues (Table 2).

Managing and Negotiating Conflict
All WHLs were able to identify the source of conflict,

94% (n = 15) could deliver negotiating style, 44% (n = 7)
could describe observable behaviour, 31% (n = 5) pro-
actively handled potential conflicts, and 13% (n = 2) could
define what was learned (Table 2).

Appreciating Wisdom
Among the WHLs, 63% had an open-door policy, 75%

supported team decision-making, and 44% preferred
their team set the approach. From the median of these
indicators, we inferred that 60.5% were actively listening
and offering advice, despite most not having the privilege
to select their teammembers initially. We found that 50%
(n = 8) and 44% (n = 7) were satisfied with their leaders
and current team, respectively. Three WHLs (17%) in-
dicated that they valued employee’s positive attitude over
experience and knowledge (Table 2).

Focussing on Desirable Outcomes
WHLs’ administrative level, innovation during the

pandemic and achievements were assessed from the in-
terviews. Those in lower-administrative levels scored be-
tween 40 and 75% and those in mid- and high-
administrative levels scored between 80 and 95% (Table 2).

Thought Leadership
WHLs’ reflections on their leadership traits were

evaluated against the thought leadership profile. Behav-
ioural skills with one component were coded as (1) for yes
or present and (0) if not mentioned or not present. For
skills with more than one component, each component
was coded similarly. The overall percentage skill existence
was calculated by adding all components, dividing by
their count, and finally, multiplying by 100 (Table 3).

Innovation
WHLs were either innovators or supported innova-

tions during the pandemic. Several actions were initiated
by them to minimise numbers of patients and visitors at
the hospital. Patients were not allowed to visit the hospital
and were offered access through telephone. Only critical
patients were accepted in the inpatients wards, and
medical teams were divided into teams A and B to lessen
exposure and prevent transmission. Outpatient services
shifted to virtual clinics for follow-up and medication
dispensing. Patients were educated on the use of virtual
platforms, utilising platforms that offered interactive
therapy via video, audio, screen sharing, and a waiting
room. The speech therapy department developed policies
and procedures to ease patient flow and teach patients
how to use a virtual setup. WHLs agreed that organising
processes in this way was successful and most patients
were satisfied with virtual care settings (Table 4).

Family medicine shifted to provide virtual prescrip-
tions; depending on medication type, patients were able
to obtain them from any pharmacy or via courier services.
Prescriptions in paediatric haematology-oncology were
different: medications were given through hospital out-
patient pharmacy, but during the peak of COVID-19,
restrictions on outpatient pharmacies did not allow to
hand over medication. The issue was escalated, and a
scheme was initiated to deliver medications directly to
patients maintaining the recommended medication
temperatures and distancing requirements.

As the hospital continued to perform procedures
during lockdown, the blood bank faced severe shortages
of blood and platelets. The department pivoted to send
internal donor invitations and directed employees to use
governmental application WATEEN (blood donation
app) that enabled home visits to collect donations.

The risk management department had three members
and struggled to complete at least five risk assessments
weekly. The acting clinical disaster specialist designed a
risk assessment crash course for employees from the
clinics that were closed. Subsequently, 10 individuals were
able to complete the hospital risk assessments.
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A paediatric haematology-oncology working group
met daily to follow-up patients, anticipate scenarios, and
handle them proactively. The cardiology laboratories
developed a staff guideline for standard and semi-invasive
procedures to protect staff and patients from COVID-19
transmission, using international guidelines, evidence-

based practices on recommended personal protective
equipment, room cleaning and disinfection, patient
handling, and equipment cleaning after use.

The ICU collaborated with the residency department
in assigning residents to support COVID-19 wards and
arranging virtual teaching plans for medical students.

Table 3. WHL thought leadership profile

Components A1,
%

A2,
%

A3,
%

A4,
%

A5,
%

A6,
%

A7,
%

A8,
%

A9,
%

A10,
%

A11,
%

A12,
%

A13,
%

A14,
%

A15,
%

A16,
%

Self-awareness and
situational awareness

67 67 67 100 67 33 100 100 67 67 67 100 100 67 67 100

High-impact
communication

100 100 75 100 100 50 100 100 100 100 50 100 100 100 100 100

Decisive problem-
solving

100 100 100 100 100 100 100 100 100 100 25 100 100 100 100 100

Linking resources 60 80 60 100 80 80 80 80 60 80 80 100 80 80 60 80

Understanding and
managing behavioural
work style preferences

100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Openness to change 100 75 25 100 100 100 75 75 75 100 75 100 75 75 50 75

Persuasiveness 67 100 100 100 100 33 67 100 100 67 33 67 67 67 67 100

Managing and
negotiating conflict

67 67 50 83 50 50 50 67 83 67 50 67 50 83 67 50

Appreciating wisdom 100 67 0 33 33 100 100 67 0 67 100 67 0 100 100 50

Focussing on desirable
outcomes

70 85 80 75 70 40 80 80 80 55 80 80 80 70 80 95

Total score 83 84 66 89 80 69 85 87 77 80 66 88 75 84 79 85

Table 4. Innovation during COVID-19

Participants Responses (quotes)

A3 “The hospital during COVID-19 had rapid changes. As an administrator, I supported the changes and the staff. I
really just put a positive sort of spin on what was going on and try to support and hear their complaints.”

A9 “Wewere covering the machines with plastic, and we were also trying to cover our transfuses with probe covers to
prevent the virus transmission.”

A11 “We had to do a team nursing, we had to do team A team B, so that we can lessen the exposure of the nurses in
case that there was an exposure not the whole team will go down.”

A14 “Of course, we applied all the regulations that the hospital and the Ministry of Health instructed us to do, we
applied it immediately and also in order not to affect patient flow we converted our service to a virtual service
immediately.”

A15 “I did secretary work. I did whatever was needed to do because I wanted to keep people at home as much as I
could.”

A16 “We worked with them on that and facilitated with outreach to make sure that we are not just cancelling our
patients even now after COVID, and we do backlog, for most of the areas we do not have a backlog because we
serve them virtually, which is amazing.”
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A safety culture program for hospital employees was
developed. Non-essential workers and administrators
shifted to telework, maintaining productivity, and or-
ganised weekly reporting of accomplished tasks. The
productivity project initiative aimed to measure em-
ployees’ productivity level by defining productive and
non-productive time, calculated as a percentage, estab-
lishing a work standard in each department (Table 4).

Motivators
WHLs showed loyalty to the organisation, asserting

that they did not see themselves working elsewhere. Their
motivators were patients and their safety (25%, n = 4),
career development (19%, n = 3), leaving a legacy even
after moving on (13%, n = 2), and love for work and
loyalty to the hospital (13%, n = 2). Five WHLs had
unique motivations: supporting family, having a great
team, previous negative experience with a manager in-
spiring to become a better leader for others, success of
trainees, and new challenges or projects.

Organisational Role
Virtual KFSHRC before the Pandemic
WHLs confirmed that the hospital management had

established virtual care prior to the COVID-19 pandemic,
mostly used by the outpatient clinics to follow-up with
patients in remote locations. The availability of the in-
frastructure enabled a quick shift to comply with man-
dated health restrictions during the crisis.

Hospital Meetings
The KFSHRC mandates leadership meetings with

teams, to facilitate awareness of employee personal
development plans, preferences, and strengths, and
communication and idea sharing between team
members. Huddle meetings (30 min in the morning)
were held to exchange information or new memos. Staff
meetings were held thrice a year for follow-up on set
objectives and continued alignment with hospital goals.
Council meetings were opportunities to highlight issues
such as infrastructure or human resources to align all
stakeholders.

Supply Chain
Mismanagement of supply chains distracts leadership

focus from innovation and consideration of employee
needs. The WHLs confirmed that they did not face
equipment or personal protective equipment resource
issues during the crisis as procurement and supply chain
procedures were robustly managed by the hospital
administration.

Organisational Culture
WHLs emphasised the organisations’ highly supportive

culture and their confidence to approach other departments
with ideas. The strong relationships among the WHLs were
also a valuable component of the culture within the orga-
nization. A7 was part of a pandemic WhatsApp group that
included all leaders to share and support each other. A8
confirmed her phone number was accessible to everyone as
per hospital policy, which was convenient for her. WHLs felt
that their leaders were supportive and willing to help solve
conflicts. WHLs acknowledged that as they were supported
by their leaders, they in turn supported their employees. The
organization is recognized for its strong organizational
culture, diversity, and a sense of belonging; regardless of their
nationality, the WHLs were enabled to innovate and achieve
their goals in the health system and facilitate these successes.

Discussion

Our study explored thought leadership in practice
during the pandemic, highlighting traits in WHLs that
facilitated innovative technological changes, adaptation
to work processes, and helped sustain the healthcare
organisation.

Innovation
The pandemic forced organisations to work differently

and allow working from home due to “lockdown”
measures [2, 3, 5, 19]. Healthcare organisations which did
not invest in telehealth or technological means for
healthcare delivery earlier, quickly shifted to provide
outpatient medical care [1, 5, 6]. These rapid adjustments
required efficient leadership balanced with emotional
intelligence [4, 19]. Interestingly, women leaders have
stronger information technology skills compared to their
male peers due to their motivation to learn independently
and excel [2, 15, 19, 33]. Our findings echo that of others
who found WHLs were innovators or supportive of
hospital innovations during the pandemic, successfully
shifting towards virtual mechanisms, including outpa-
tient services, staff meetings, telework for non-front
liners, prescriptions, inpatient visits, and student train-
ing, and developed virtual care policies and guidelines for
ease of use [2, 4, 10, 12, 19].

Thought Leadership
Self-Awareness and Situational Awareness
The participants indicated a high level of self and

situational awareness [13]. Our findings complement
those of previously published research as all WHLs
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showcased ability to analyse situations, showing flexibility
and ability to prioritise efficiently [15, 18]. They dem-
onstrated humility and appreciation of values and per-
sonalities of themselves and others and were highly ca-
pable of making timely and appropriate decisions while
considering the impact of these decisions on others [15,
20, 26]. WHLs exhibited strong work ethics and spoke
against unacceptable behaviour or practices using in-
ternal reporting channels which were essential qualities in
enhancing the work environment and ensuring best
patient care [31].

High-Impact Communication
Among the WHLs, 75% had high-impact communi-

cation skills, remaining visible and reachable during the
crisis using virtual mechanisms and establishing new
metrics to measure progress, which was essential [4, 15,
19, 20]. Their frequent communication was integral for
crisis management, and positively impacted organisa-
tional performance, employee morale, and motivation
levels [2, 48]. The participants manifested competencies
such as active listening to influence team members,
navigate change management, and ensure positive
stakeholder engagement [25]. They were influential,
highly able to communicate, building rapport and ef-
fective working relationships, and supporting employee
morale during the crisis [15, 26, 30, 32, 49].

Decisive Problem-Solving
WHLs actively solved problems by gathering infor-

mation, making decisions and delivering within expected
timeframes [26, 34], and these behaviours were exhibited
by both who were experienced and newly assigned: two
WHLs newly assigned to the COVID-19 swabbing area
showed efficient problem-solving skills. In recent litera-
ture, female managers frequently demonstrated deeper
understanding of staff challenges within and outside the
office, making them influential leaders and decision
makers [25, 36, 37]. WHLs bring a unique approach to
problem-solving, developing solutions, and addressing
difficulties using their innate capabilities [15].

Linking Resources
WHLs have significant skills in linking resources,

involving multidisciplinary stakeholders to solve issues
[15, 26]. The WHO issued guidance to support COVID-
19 health system response, which affirms the necessity for
strong management to ensure smooth operations, effi-
cient health workforce, and resource utilisation [10, 47].
WHLs encourage a positive environment through mutual
respect and team spirit [31]. The participants efficiently

re-assigned staff to cover shortages in patient wards and
emphasised strong communication to ensure issues were
resolved quickly during the pandemic.

Understanding and Managing Behavioural Work
Style Preferences
WHLs were supportive of employees’ work preferences,

mentoring and giving others the chance to shine, encouraging
them to achieve maximum potential [25, 26]. They en-
couraged others to pursue their strengths in roles they excel in,
registering in trainings and actively mentoring. In other
studies, women’s competencies and potential was discussed as
inspirational role models, enhancing good human relations,
investing in their teams, and encouraging skill development
[15, 18, 21, 34]. The participants could establish trust and
empowerment with employees, facilitating an environment
with strong social bonds and support for growth [24].

Openness to Change
Among the participants, 56% showed moderate flexi-

bility and tolerance to change compared with 38%with high
levels of tolerance, constantly listening, analysing, im-
plementing employees’ suggestions, and evaluating poten-
tial outcomes. Kerns theory (2019) asserts that having at
least moderate level of openness to change is essential to
thought leadership; this is appropriate in healthcare [13].
Most of the participants encouraged brainstorming sessions
to allow the team to share problem-solving [15, 24].

Persuasiveness
Leaders must be persuasive and inspire a shared vision

[36, 48, 49]. In our study, 88% of WHLs had credibility
among stakeholders. Those newly engaged in their mana-
gerial positions indicated that they were able to gain their
colleagues’ trust and were supported by their superiors.
Other studies have considered showing emotions a negative
leadership trait; our findings indicate that 88% of WHLs
were able to express emotion in a situation-appropriate
manner [15, 31, 49]. It is important for women leaders to
be able to accept and express emotion appropriately and
exhibit strength during crisis to support others and mirror
employees as needed. Among the WHLs, 56% showed
highly effective strategic thinking capabilities and were able
to offer a reasonable approach tomanage obstacles, similar to
the findings of recently published literatures [15, 16, 24, 26].

Managing and Negotiating Conflict
All WHLs were able to negotiate and manage conflicts,

including resolving disagreements. Individualised meet-
ings were held and then all parties were asked to attend.
Some WHLs preferred a neutral third party to intervene
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in challenging conflicts. Others sought to proactively
establish an employee orientation module on how to
prevent and resolve work conflicts. This reflects the
findings of other work which mentioned that women
leaders built positive relationships and actively selected
an appropriate approach to manage conflict [15, 16, 24].

Appreciating Wisdom
WHLs leveraged skills and expertise in listening to

others and appreciating inputs in problem-solving. Most
of them (75%) confirmed that decisions were made in
teams, while 44% preferred their team set the approach or
strategy to reach a goal, thereby fully engaging them and
ensuring compliance [25]. WHLs valued others’ opinions
and organisational members’ expertise to facilitate
decision-making through consensus building [6, 15, 26].
They understood that leading in crises requires wisdom
and patience. Our WHLs were effective decision makers,
engaged employees in discussions about managing crises
and prepared implementation plans [49].

Focussing on Desirable Outcomes
Effective leadership articulates common goals instead

of focussing on the vision of a single person and en-
courages achievement of desired outcomes [49]. WHLs in
our study engaged all stakeholders and shared these
directions successfully.

Thought Leadership
Thought leadership profile components such as self-

awareness, high-impact communication, involving others
in decision-making, being goal-oriented, innovation,
understanding technology, the ability to improve, and
opportunity seeking are effective in crisis management
[14, 19, 48]. In our study, WHLs’ scored between 66 and
89% in thought leadership. This demonstrates that they
had the required traits to manage healthcare organisa-
tions through the COVID-19 crisis effectively [11, 12, 39].

Motivators
WHLs were guided by a personal compass, focussing on

ideas and experiences that motivated them. Their compas-
sion, giving, and self-motivated personality enabled them to
lead. They were passionate about their work, motivated by
supporting their families, their teams, the desire to be a good
manager, or ensuring patient safety [7, 15, 17, 25].

Organisational Role
The hospital’s technological infrastructure and virtual

modalities were present before the COVID-19 pandemic [4].
This eased WHLs ability to shift to fully virtual modes for

daily work activities. Themajority ofWHLs affirmed support
by their superiors, peers, and employees and by those in other
departments, exhibiting a strong positive hospital culture that
enabled them to succeed in their roles and increase their
potential to expand vertically into executive positions [24].
This positively indicates the mindset shift that should be
encouraged further [1, 12, 16, 17, 37, 38, 40].

Strengths and Limitations
This study was unique in exploring women’s leader-

ship potential in healthcare during the COVID-19 crisis
in Saudi Arabia. The leadership initiatives by women can
be modelled in other healthcare organisations. The
hospital administration supported this study, and the
WHLs were willing to showcase their abilities and skills in
leadership to improve the quality of healthcare services in
their organisation. The study sample size provided an in-
depth understanding of the WHLs’ experiences in hos-
pital management during the COVID-19 crisis, and the
interview method facilitated the exploration of their
potential for thought leadership.

A limitation of this study was the challenge to secure
participants and conduct the lengthy interviews due to the
overwhelming workload during the pandemic. Some par-
ticipants were cautious in expressing vulnerability or ideas
outside the box due to concerns about visibility and po-
tential identification in the organisation as they are con-
siderably few and how that might affect the positions they
have worked hard to achieve. Additionally, it was difficult to
identify definitive statistics on women leaders who held
leadership positions in the health sector in Saudi Arabia as
this data is not readily available or accessible through
governmental websites or national statistics portals.

Policy and Practice Implications
It is recommended that organisations consider offering

experience, knowledge, and support to women by their
peers in building their potential to be innovative healthcare
leaders considering the ongoing digital transformation. In
this study, WHLs exhibited thought leadership profiles that
granted them the opportunity to innovate and manage
through crises and they excelled and thrived in their roles
[14]. It is recommended to establish a women’s healthcare
leadership program, increase prioritisation on hiring
women in executive positions in the Saudi health sector, and
utilisation of their untapped potential [16, 17, 22, 26, 37, 38,
40]. Women’s thought leadership capabilities will enhance
the efforts towards a more sustainable and robust health
system for the Kingdom of Saudi Arabia in line with the
strategy for Vision 2030, the recommendations of the
World Health Organization and the G20 [10–12, 42, 43].
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It is also recommended to evaluate the preparedness and
infrastructure of healthcare organisations to expand
virtual care services and enhance women’s innovation
potential to drive organisational performance. Fur-
thermore, it is recommended that further research be
conducted on women’s leadership capacity and ad-
ministrative skills, and their impact on highest quality
healthcare for patients.

Conclusion

The study provided evidence on WHLs’ capabilities to
lead a healthcare organisation through crisis and beyond.
Technological innovation is an increasingly viable means
to sustain healthcare systems. This shift requires leadership
criteria that considers stakeholders and involves them in
decision-making and setting approaches towards directed
goals. Women are thought leaders who combine com-
petencies and other innate traits and intrinsic motivation
of self and others, considering work preferences and
pursuit of innovations to achieve organisational goals.
Women’s leadership potential in healthcare should be
recognised and utilised in building the capacity of the
healthcare workforce and achievement of ambitious
healthcare reforms.
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Abstract
Introduction: The rising number of complaints against den-
tists in Saudi Arabia was the main motivator to conduct this
study, which aimed to assess the level of knowledge regarding
health professional regulations among dentists, identify the
associated factors, and explore the consequences of mal-
practice experience.Methods: This was a cross-sectional study
conducted between February and July 2022 among dentists
working at public or private dental clinics in Saudi Arabia and
who had medical malpractice insurance coverage. To conduct
the research, a predestined questionnaire comprised three
sections: section 1 included 13 questions aimed to assess the
knowledge related to the health professional regulations in
Saudi Arabia; section 2 evaluated the most significant changes
in providing dental care as a result of complaint experience;
and section 3 assessed the impact of the complaint on dentists’
professional practice and physical and psychological condi-
tions. Results: The study included 148 dentists who responded
to the questionnaire. The dentists’ median score of their
knowledge concerning legal health regulations in Saudi Arabia
was 7 (range: 6–9) out of 13. The median score was higher
among dentists who had been sued comparedwith those who

had never been sued (8 [IQR: 7–9.75] vs. 7 [IQR: 5.25–9],
respectively), although no significant difference was detected
(p > 0.05). A significantly higher median score (p = 0.029) was
recorded among male dentists (median = 7 [IQR: 6–10])
compared to female dentists (median = 7 [IQR: 5–8]).
Conclusion: The overall level of knowledge of dental care legal
regulations among the included dentists was good to some
extent. Several dentists with a history of malpractice changed
their behavior toward patients. This change in behavior was
more common among dentists who had been previously sued.
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Introduction

Medical law is described as a branch of law that cares
about the practices and duties of the healthcare providers
toward different kinds of patients without racism [1–3].
This kind of law is covering the main topics of profes-
sional regulations related to healthcare providers, such as
setting roles and responsibilities, establishing professional
liability insurance, investigating medical malpractice, and
defining blood money compensations [4].

Medical malpractice is one of the essential issues facing
the healthcare providers nowadays as the malpractice
litigations have become very common due to the easy
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access to the internet and social media [5]. There are
several definitions of medical malpractice; however, it is
defined by theWorldHealth Organization (WHO) as “any
preventable event that may cause or lead to inappropriate
medication use or patient harm.” Having good knowledge
about the medical law will help the healthcare providers
prevent medical malpractices and treat their patients more
effectively [6]. In general, medical malpractice is either
related to medical procedures or medications. Based on
previous studies, medical malpractice was a risk factor for
pneumothorax incidence among patients during hospital
stays in the intensive care unit (ICU). Besides, several
adverse events due to medication errors were also caused
by medical malpractice [7]. Medical malpractices do not
only cause patient suffering but also result in physical,
psychological, and behavioral disorders in healthcare
providers due to the lawsuits filed against them [8, 9].

Because dentists contribute to both medical procedure
and providing medications, they have an intense re-
sponsibility to follow medical laws’ instructions when
dealing with their patients at the dental clinics [10, 11]. A
recent study showed that dental specialty ranked as the
second highest number of claims compared to other
specialties, and the dentists were found guilty of more
than half of malpractice claims and the majority of causes
related to procedure errors, documentation, and lack of
treatment plan [7, 12]. Other studies have shown that
dentists have insufficient knowledge of the rules and
regulations related to the dental profession and reported
on the serious consequences of these medical malprac-
tices for the patient [6, 9, 13, 14].

The health professional practices in Saudi Arabia,
including dentistry practices, are governed by an official
medical law organization, which called the Law of

Practicing Healthcare Professions (LPHP). This law is
based on the Islamic regulations and issued by the Saudi
Royal Decree [15, 16]. One of the methods used to de-
crease medical errors and malpractices is that the Saudi
Ministry of Health simplified the reporting of possible
medical malpractice by responding around-the-clock to
patients’ claims through telephone calls, emails, and
comments in social media [17, 18].

According to a Saudi study published in 2022, there
has been an increase in the number of claims against
dentists since 2017 [19]. The rising number of com-
plaints against dentists in Saudi Arabia was the main
motivator to conduct this study, which aimed to assess
the level of knowledge regarding health professional
regulations among dentists, identify the associated
factors, and explore the consequences of malpractice
experience.

Methodology

Study Design, Setting, and Participants
This was a cross-sectional study conducted between February

and July 2022 among dentists, working at public or private dental
clinics in Saudi Arabia, who had medical malpractice insurance
coverage with [anonymized], which is one of the major insurance
companies that provide medical malpractice insurance for phy-
sicians in Saudi Arabia.

Sampling
The sample size was calculated using Openepi [20]. The sample

size calculation was based on the number of dentists who had
medical malpractice insurance coverage with [anonymized] Com-
pany (N = 20,418), a confidence level of 95% (z = 1.96), confidence
limits of 5.5%, and the prevalence of malpractice among dentists
(p = 13%). Accordingly, the minimum sample for the study was 148.
Study participants were selected using a simple random sample from
a list of dentists who had malpractice insurance coverage with
[anonymized] for the period 2021–2022 (N = 20,418).

Data Collection
Based on an agreement between the researchers and [anony-

mized] insurance company, a pre-designed questionnaire was sent
in the form of a mobile text message to the selected study par-
ticipants. The researchers received the dentists’ responses without
any personal details.

The Questionnaire
The questionnaire started with a concise sociodemographic

part, which consists of questions about dentists’ age, gender,
years of experience, nationality, and type of working site
(governmental or private clinic). Following this part, dentists’
knowledge regarding health professional regulations was as-
sessed using 13 multiple-choice questions (MCQs), which
mainly focus on particular definitions, blood money com-
pensations, and procedures’ ethics. Dentists choosing the best

Table 1. Characteristics of dentists included in study (N = 148)

Variable N (%), mean ± SD

Gender
Male 91 (61.5)
Female 57 (38.5)

Age, years 36.8±6.6
Years of experience in dental

healthcare
11.1±7.4

Nationality
Saudi citizens 116 (78.4)
Saudi residents 32 (21.6)

Working site
Public dental clinics 106 (71.6)
Private dental clinics 42 (28.4)

Level of Understanding of Ethical
Guidelines among Dentists
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Table 2. The questions regarding legal health regulations of dental care in Saudi Arabia and dentists’ answers

Question
number

Question aspect Answer N (%)

Q1 The system that aims to organize the work for
health practitioner

Health professions practice systema 111 (75)
Private health institution system 1 (0.7)
Health system 12 (8.1)
Don’t know 24 (16.2)

Q2 You will be liable to accountability according to the
system of practicing health professions and paying
financial compensation to the patient in one of the
following cases

The occurrence of damage resulting from a medical
error and requires compensationa

99 (66.9)

Submitting false data to obtain a professional
license

18 (12.1)

Impersonating one of the titles that are usually
given to health professionals

10 (6.7)

Don’t know 21 (14.2)

Q3 What is the meaning of “Ersh (Arabic: شرلإا )” in
Islamic law

It is a compensation for a deficiency caused by a
felony that not estimated mentioned in Islamic lawa

25 (16.9)

It is a compensation for a deficiency caused by a
felony that is estimated and clearly mentioned in
Islamic lawa

26 (17.6)

It is a compensation for a deficiency caused by an
involuntary manslaughter that estimated by legal
medical authorities

64 (43.2)

Don’t know 33 (22.3)

Q4 What is the difference between “Ersh” and bloodwit “Ersh” compensation is not estimated in Islamic law,
while bloodwit is clearly estimateda

45 (30.4)

Bloodwit compensation is not estimated in Islamic
law, “Ersh” is clearly estimated

26 (17.6)

The process of “Ersh” compensation is different
than the compensation related to bloodwit

8 (5.4)

Don’t know 69 (46.6)

Q5 How much money should be paid for the patient if
all his/her teeth were extracted accidentally?

480,000 SR for males and 240,000 for femalesa 23 (15.5)
640,000 SR for males and 320,000 for females 12 (8.1)
300,000 SR either for males or females 10 (6.7)
Don’t know 103 (96.6)

Q6 How much money should be paid for the patient if
one tooth was extracted accidentally?

15,000 SR either for males or femalesa 47 (31.8)
20,000 SR either for males or females 11 (7.4)
30,000 SR either for males or females 2 (1.3)
Don’t know 88 (59.4)

Q7 The punishment of not obtaining a professional
license

Being in jail for nomore than 6months or paying no
more than 100,000 SR, or botha

61 (41.2)

Paying no more than 50,000 SR 8 (5.4)
Paying no more than 20,000 SR 3 (2)
Don’t know 76 (51.3)

Q8 Is there an issue in this case: explaining the
therapeutic procedures in orthodontic treatment to
the patient without obtaining a written consent

Yes, the dentist is subject to legal accountabilitya 108 (72.9)
Yes, the dentist is subject to legal accountability
unless obtaining a verbal consent instead

7 (4.7)

No, there is no issue in this case 6 (4)
Don’t know 27 (18.2)

Q9 The legal process that must be followed when
filming or publishing any treatment procedure

Availability of an approval of the facility and should
not contradict public morals

1 (0.7)

Availability of a written consent 26 (17.5)
All of the abovea 102 (68.9)
Don’t know 19
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answer in each MCQ will score 1 point, with a maximum score
of 13 points (score range: 0–13 points). Dentists with low scores
(0–4 points) indicate “poor knowledge” of legal health regu-
lations, while scores of 5–8 and 9–13 points indicate “good to
some extent” and “good” knowledge, respectively. The final
section was evaluating the most significant changes in dentists’
physical and psychological health, professional practice, and
their behavior toward patients as a result of experiencing a
complaint. The latter section utilized three binary yes/no
questions and was only filled out by dentists who experi-
enced complaints from patients, either sued or not sued in
court.

To test the validity and reliability of the questionnaire, a pilot
study was conducted among 30 samples. The value of Cronbach’s
alpha was 0.723, and the average inter-item correlation coefficient
was 0.166. These values indicate an acceptable and reliable
questionnaire.

Data Analysis
The data did not follow a normal distribution; therefore, Mann-

Whitney U and χ2 tests were performed using SPSS software
version 25 to analyze the results. The results were considered
significant when the p value was <0.05. Besides, we performed
logistic regression and determined the odds ratio, which is referred

to as the exponential value of B (Exp(B)), and 95% confidence
interval (CI) regarding significant factors related to lower
knowledge of legal health regulations.

Ethical Consideration
The Central Institutional Review Board (IRB) at the Saudi

Ministry of Health reviewed and approved this study (IRB Log
Number: 22–10 M). Participants’ informed consent was obtained.
By giving each participant a code number, confidentiality and
anonymity were guaranteed. Every technique was used in com-
pliance with the rules and regulations that were applicable.

Results

The study included 148 dentists who responded to the
questionnaire. The majority of those dentists were male,
Saudi citizens, and working in governmental organi-
zations. Their mean age was 36.8, while their mean years
of experience in the dental healthcare field was 11.1
(Table 1). The dentists’median score of their knowledge of
legal health regulations in Saudi Arabia was 7 (range: 6–9)

Table 2 (continued)

Question
number

Question aspect Answer N (%)

Q10 One of the following described as remiss at medical
work

Occurrence of a medical error as a result of
negligence or failure to provide healthcarea

108 (72.9)

Medical complications occurred despite the
availability of a written consent

2 (1.3)

In case of no causal relationship between the
medical error and the actual harm existed

4 (2.7)

Don’t know 34 (22.9)

Q11 The dentist described as guilty in this case and
punishment is possible even if no harm occurred to
the patient

Conducting experiments not approved by an
official institutional review board (IRB)a

97 (65.5)

Forget one of therapeutics principles 18 (12.1)
Medical complications occurred despite the
availability of a written consent

5 (3.4)

Don’t know 28 (18.9)

Q12 Which of these cases don’t require a written
consent

Emergency casea 128 (86.5)
Blood transfusion 2
Local or general anesthesia 3
Don’t know 15

Q13 According to the health professions practice
system, the health practitioner has the right to not
treat the following case

In the absence of a threat to the patient’s life and
provide justified reasonsa

96 (64.9)

In the absence of a threat to the patient’s life and
provide reasons related to religion and ethnicity

2 (1.3)

The dentist has no right to refuse treating any case 20 (13.5)
Don’t know 30 (20.2)

Definition of “Ersh” in Islamic law: it is a compensation that is not well-estimated. Definition of “bloodwit” in Islamic law: it is a
compensation that is clearly mentioned in Islamic law. SR, Saudi Riyals. aCorrect answer.

Level of Understanding of Ethical
Guidelines among Dentists
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out of 13. The median score was higher among dentists
who were sued compared with those who were never sued
(8 [IQR 7–9.75] vs. 7 [IQR 5.25–9], respectively); however,
no significant difference was recorded (p > 0.05).

Table 2 displays the 13 questions related to dental care
legal health regulations in Saudi Arabia and corre-
sponding dentists’ responses. Over 50% of the dentists
were not able to provide correct answers for 5 questions
(Q3, Q4, Q5, Q6, and Q7). For the other 8 questions, the
percentage of correct answers ranged from 64.9%
to 75%.

Higher median score was showed among male dentists
(median = 7 [range 6–10]) compared to female dentists
(median = 7 [range: 5–8]), and the difference between
median scores was significant (p = 0.029). Moreover, poor
knowledge of dental care legal health regulations in Saudi
Arabia was more frequent among non-Saudi dentists, as
25% of them scored 0–4, while 14.6% of Saudi dentists
had this score range. Nevertheless, good to some extent
knowledge of dental care was statistically common
among Saudi dentists, as 55.2% of them scored 5–8
compared to 34.4% of non-Saudi dentists having this
score range (p = 0.037). In contrast, other dentists’
characteristics (i.e., age, years of experience, and working
organization) seem to have no significant impact on the
knowledge of health regulations (Table 3). When poor
knowledge of dental care legal health regulations was used
as a dependent variable for the logistic regression analysis,
the Exp(B) for non-Saudi dentists was 3.113
(1.052–9.213, p = 0.040), while that for female dentists
was 1.903 (0.741–4.889, p = 0.181) (Table 4).

Table 5 shows a comparison between dentists with
(N = 14) and without (N = 134) history of medical
errors in relation to their knowledge of dental care legal
and health regulations. It was found that there was no
significant difference between them regarding the
median scores (7 [5.25–9] vs. 8 [7–9.75], p > 0.05).
Moreover, there was no significant difference in the
frequency of correct responses regarding their
knowledge of legal health regulations. However, den-
tists with a history of medical errors had correct re-
sponses to Q5 and Q6 compared to those with no
history of medical errors (frequencies of correct an-
swers for Q5 were 35.7% vs. 13.4%, respectively,
p = 0.028, and for Q6 were 57.1% vs. 29.1%, respec-
tively, p = 0.032). No significant differences were found
with regards to the change of behavior toward patients,
physical and psychological health, and professional
practice among dentists with a history of medical errors
who were sued (N = 10) and those not sued (N = 4) in
Table 6.Ta
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Discussion

The current study showed that the overall level of
knowledge of dental care legal health regulations
among dentists in Saudi Arabia was good to some
extent and revealed that non-Saudi migrant dentists
have significantly lower knowledge than Saudi citizen
dentists. The study also found that at least 50% of
included dentists confessed they had changed in re-
gard to their physical and psychological health and
behavior toward patients. This behavioral change was
more common among dentists who had been
previously sued.

In other studies, Budimir et al. [21] showed that
Croatian dentists have limited knowledge of dental
regulations, and the awareness of patients’ rights is
imperfect. Similarly, Tahani et al. [12] reported that
over 74% of dentists in Isfahan city, the Islamic Re-
public of Iran, have poor knowledge of dental regu-
lations. In contrast, Kesavan et al. [22] showed that
dentists working in an Indian southeastern state have
average knowledge of dental regulations and patients’
ethics, while Muralidharan et al. [23] reported poor
knowledge of dental morals and jurisprudence among
dentists located in another Indian northwestern state.

The issue found in the current study regarding
lower knowledge of dental regulations among non-
Saudi migrant dentists was also found among Cana-
dian immigrant workers, who had less knowledge
about acquiring their skills [24]. Likewise, Yuen Xin Er
et al. [25] found that migrant workers in Singapore
lack awareness of some country-specific laws and
regulations.

Although the current study revealed that years of
experience were not a significant factor affecting the
knowledge of dental regulations, newer generations of
dentists with experience less than 9 years have
somewhat better knowledge compared to dentists who
have been working for 9 years or more. Likewise,

Budimir et al. [21] showed that years of experience did
not affect the overall dental ethics among dentists;
however, a single ethical issue was significantly more
common among dentists with fewer years of practice.
These findings differ from that of Tahani et al. [12]
who found that dentists with more years of experience
(≥9 years) have a significantly higher knowledge
score.

Initial analysis of the data for this study revealed a
significantly lower median knowledge score among
female dentists. However, logistic regression per-
formed on the same data showed no significant dif-
ference in median knowledge scores between both
genders. Similarly, there was no statistical difference
between male and female dentists regarding the
means of knowledge scores in Tahani et al. [12] study,
though a higher mean score was seen among the
female group.

This study found that dentists working in public clinics
have a relatively higher score on knowledge of dental
regulations when compared to private clinics. Yet, there
was no significant difference between the two groups.
There are no or limited studies that have assessed the
working place with regard to knowledge of dental reg-
ulations; thus, no comparisons can be made with these
results.

In Tahani et al. [12] study, it was reported that
knowledge of dental regulations was not significantly
different among dentists with or without a history of
legal complaints. Similarly, the current study did not
find a significant difference in the overall median
knowledge scores among the two groups. Nonethe-
less, the research found that dentists who experienced
one or more medical errors showed significantly
better knowledge regarding the questions related to
the amount of money that should be paid for the
patient if one tooth or all his/her teeth were extracted
accidentally.

Regarding the behavioral, physical, and psycholog-
ical health consequences of malpractice experience
among included dentists, Tahani et al. [12] reported
similar results, as most of the dentists confirmed they
changed or would change their behavior toward pa-
tients after malpractice claims. Despite strengths found
in this study, several limitations are noticed, including
the cross-sectional study design with the subjective
assessment of knowledge about dental care legal reg-
ulations among dentists. Besides, the current distri-
bution between compared groups was not equal and did
not have an ideal distribution, which was mainly caused
by the low response rate.

Table 4. Logistic regression regarding lower knowledge of legal
health regulations in Saudi Arabia in the presence of specific
dentists’ characteristics

Dentist characteristic Exp(B) 95% CI for Exp(B), p value

Female 1.903 0.741–4.889, 0.181
Non-Saudi 3.113 1.052–9.213, 0.040*

Dependent variable: poor knowledge of legal health
regulations. *p value <0.05.

Level of Understanding of Ethical
Guidelines among Dentists
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Table 6. The change of behavior toward patients, physical and psychological health, and professional
practice among dentists who had history of a medical error (N = 14)

Variable Dentist not sued
(N = 4) (%)

Dentist sued
(N = 10) (%)

Total dentists
with history
of medical error
(N = 14) (%)

χ2 df p value

Change in behavior toward patients 1.4 1
No 3 (75) 4 (40) 7 (50) 0.236
Yes 1 (25) 6 (60) 7 (50)

Change in physical and psychological health 3.7 1
No 3 (75) 2 (20) 5 (35.7) 0.052
Yes 1 (25) 8 (80) 9 (64.3)

Change in professional practice 3.7 1
No 3 (75) 2 (20) 5 (35.7) 0.052
Yes 1 (25) 8 (80) 9 (64.3)

χ2, χ2 test. df, degree of freedom.

Table 5. Comparison between dentists with and without history of medical error regarding their knowledge of legal health
regulations of dental care

Question
number

Question aspect Dentists with correct answer p value

no history of
medical
error
(N = 134)

history with
medical error
(N = 14)

Q1 The system that aims to organize the work for health practitioner 99 (73.8) 12 (85.7) 0.330

Q2 You will be liable to accountability according to the system of practicing
health professions and paying financial compensation to the patient in one of
the following cases

87 (64.9) 12 (85.7) 0.115

Q3 What is the meaning of “Ersh (Arabic: شرلإا )” in Islamic law 24 (17.9) 1 (7.1) 0.306

Q4 What is the difference between “Ersh” and bloodwit 42 (31.3) 3 (21.4) 0.442

Q5 How much money should be paid for the patient if all his/her teeth were
extracted accidentally?

18 (13.4) 5 (35.7) 0.028*

Q6 How much money should be paid for the patient if one tooth was extracted
accidentally?

39 (29.1) 8 (57.1) 0.032*

Q7 The punishment of not obtaining a professional license 54 (40.3) 7 (50) 0.482

Q8 Is there an issue in this case: explaining the therapeutic procedures in
orthodontic treatment to the patient without obtaining a written consent

97 (72.4) 11 (78.5) 0.620

Q9 The legal process that must be followed when filming or publishing any
treatment procedure

93 (69.4) 9 (64.3) 0.693

Q10 One of the following described as remiss at medical work 97 (72.4) 11 (78.5) 0.620

Q11 The dentist described as guilty in this case and punishment is possible even if
no harm occurred to the patient

89 (66.4) 8 (57.1) 0.487

Q12 Which of these cases don’t require a written consent 117 (87.3) 11 (78.5) 0.362

Q13 According to the health professions practice system, the health practitioner
has the right to not treat the following case

88 (65.6) 8 (57.1) 0.524

All questions p value = 0.332
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Conclusions

The overall level of knowledge of dental care legal
regulations among the included dentists was good to
some extent. Among dentists with a history of mal-
practice, half of them reported to have changed their
behavior towards patients and that the experience has
affected their physical and psychological health and
professional practice. This change in behavior was
more common among dentists who had been
previously sued.
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Abstract
Introduction: Saudi Arabia has an obesity prevalence of
38.96%, ranking 15th globally. The increasing prevalence of
obesity has motivated Saudi Arabian health policymakers to
develop national strategies to prevent or reduce the an-
ticipated increase in cases. Therefore, the Food and Drug
Authority has recently enacted compulsory calorie labeling
on the menus of all food industry providers who provide
food and drinks to consumers outside their homes. This
study aimed to determine whether calorie labeling on fast-
food restaurant menus helps consumers make informed
decisions about their food consumption. Methods: This
cross-sectional study conducted in Saudi Arabia between
April and October 2022 employed a self-reported online
survey to investigate the influence of caloric labeling on
residents’ food-ordering decisions and to determine the
effects of the independent variables on calorie requirement
knowledge. Participants included Arabic- and English-
speaking adults residing in different regions of Saudi Ara-
bia. Data collection utilized a river sampling technique,
employing social media platforms for survey distribution.

The inclusion criteria encompassed adult Saudi residents
exposed to calorie labels, while those who did not encounter
such labels were excluded. Results: This study aimed to
examine the factors influencing individuals’ food choices
and their knowledge of daily calorie requirements. A social
media advertisement was used to recruit 935 participants,
with 760 included in the final analysis. Descriptive statistics
revealed that the mean age of participants was 37.5 years,
with 61.1% being female. Moreover, 59.3% reported having
a college degree, and the mean monthly income was SAR
7,725. Logistic regression analysis demonstrated that
knowing the daily calorie requirements significantly influ-
enced food choices, with individuals who knew their calorie
needs being four timesmore likely to use calorie labels when
selecting food. However, other independent variables were
found to be statistically insignificant. Additionally, age
and citizenship status were significantly associated with
knowledge of calorie requirements, with the 18–29 age
group and Saudi Arabian citizens showing higher knowl-
edge levels. Discussion: The findings of this study may
catalyze further research aimed at measuring and under-
standing other variables that may impact consumer
choices, such as pictures and font sizes, and under-
standing consumer knowledge and awareness of daily
calorie requirements. © 2023 The Author(s).
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Introduction

Obesity and weight gain are major public health
concerns affecting millions of people worldwide and
contributing to various ailments [1]. Since 1975, the
global obesity prevalence has tripled; there were more
than 650 million individuals with obesity in 2016 [2]. The
trend of obesity and excessive weight gain has also im-
pacted Saudi Arabia. Obesity in Saudi adults increased
from 22% to 36% between 1993 and 2005 [3–5]. Ac-
cording to a recent study, the prevalence of obesity and
overweight is 38.96% and 29.30%, respectively, in Saudi
Arabia [6].

Increased intake of calories and energy-dense foods
and physical inactivity are the primary causes of obesity
and excessive weight gain [4]. The Saudi Arabian pop-
ulation has experienced a notable increase in eating out,
primarily influenced by changing lifestyles and increased
convenience, leading to a shift in food consumption
patterns toward consumingmeals away from home [7–9].
According to AlFaris et al. [7], fast-food consumption is
common among adolescents and young adults, with
95.4% of adolescents and 79.1% of young adults con-
suming fast-food at least once a week. The consumption
of food away from home is associated with increased
caloric intake and a decline in nutritional quality [10],
which is associated with an increased body mass
index [11].

The increasing prevalence of obesity in Saudi Arabia
has prompted health policymakers to develop national
strategies to mitigate the expected increase in cases. The
Ministry of Health, Ministry of Municipal and Rural
Affairs, and Saudi Food and Drug Authority have made
efforts to impose and amend policies to promote con-
sumer health and safety. These efforts include levying a
tax on energy and soft drink businesses, restricting
specific foods and drinks from being served in school
cafeterias, limiting partially hydrogenated oils, and im-
plementing several interventions like the “Walk 30” in-
tervention. In 2019, the Saudi Food and Drug Authority
mandated caloric labeling on the menus of all food
providers [12].

Various studies worldwide have assessed the effect of
calorie labeling policies on consumer decisions across a
range of settings, including restaurants, cafeterias, and
cafes; the findings of these studies range from supporting
to opposing the effectiveness of the policy [13–15].
Furthermore, many studies focused on college-aged
students, adolescents, low-income neighborhoods/
communities, and racial and ethnic minorities. Because
studies focus on a specific group, meal, and time of day,

various elements, such as the level of hunger or acces-
sibility, may impact the findings, and the generalizability
of their results is limited.

Saudi Arabia, known as the heart of the Arab and Islamic
world, is currently undergoing massive reforms that have
been implemented at different levels, including the health
sector, and many countries are observing the success of
these reforms in hopes of replication. However, few research
studies have been conducted to verify the usefulness of
calorie labeling on menus in reducing caloric consumption
among Saudi residents. These investigations have also been
limited to certain regions [16–18] or specific groups [19].
Therefore, the present study aimed to provide a better
understanding of the influence of restaurant menu caloric
labeling on residents’ food consumption in Saudi Arabia
through a self-reported online survey.

Materials and Methods

Study Design
This cross-sectional study was conducted in Saudi Arabia

between April 2022 and October 2022. A self-reported online
survey was conducted to understand the influence of restaurant
and coffee shop menu caloric labeling on residents’ food-ordering
decisions in Saudi Arabia.

Study Site and Population
This study targeted residents from different regions of Saudi

Arabia. The non-citizen population in Saudi Arabia comes from
different cultures and backgrounds with different languages;
therefore, data collection was limited to participants who speak
Arabic, English, or both.

River sampling was performed to obtain a comprehensive
sample of residents from different regions of Saudi Arabia. This
method relied on collecting data from the population available for
participation in the study through social media. The questionnaire
was distributed online through social media (WhatsApp, Twitter,
Facebook, Snapchat, Instagram, LinkedIn, and email).

Inclusion Criteria
Adult Saudi residents in different regions of Saudi Arabia who

saw calorie labels on restaurant and coffee shop menus were in-
cluded in this study.

Exclusion Criteria
Participants who did not see the calorie labels were excluded

from this study.

Instruments
This study’s aim was addressed using a self-reporting ques-

tionnaire (see Appendix) that included questions adapted from the
National Health and Nutrition Examination Survey section/
portion on menu label usage behaviors from the Eating and
Activity in Adolescents and Young Adults Survey [20] and from a
study that investigated the public’s understanding of daily caloric
recommendations and their perceptions of calorie posting in chain
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restaurants [13]. Questions such as “What is your height in
centimeters?”, “What is your weight in kilogram?”, “Do you know
your calorie needs per day?”, and “How did you use the calorie
information in a restaurant when deciding what to order?” were
used to measure and understand the usage of calorie labels among
participants.

We translated the questions into Arabic to obtain a version that
can be applied to citizens and non-citizens who speak Arabic. The
survey was conducted using Qualtrics software for online par-
ticipation and data collection. The survey was tested after mod-
ification and translation using a small pilot study to ensure the
questions were understood and to assess the time it took to
complete. This pilot survey was completed by 20 participants and
took approximately 10 min to complete. Only one question re-
quired modification, whereas the remaining questions were
straightforward.

At the end of April 2022, the survey link was distributed
through social media available to the primary researcher
(WhatsApp, Twitter, Facebook, Snapchat, Instagram, LinkedIn,
and email). Advertisements were made on Twitter, Facebook, and
Instagram to increase the number of participants.

Human Subjects and Ethical Considerations
A consent form was created following the requirements of the

Institutional Review Board, and approval of the Institutional
Review Board was obtained through the Jeddah Research Health
Affairs for science and technology before the data were collected.
Written informed consent was obtained from all participants. The
survey contained no identifiable information and was only labeled
with a serial number. The online survey was conducted securely
without collecting respondents’ IP addresses.

Variables
Demographics
Data on participants’ general demographics were collected,

including educational level, annual income, citizenship status,
employment status, region of residence, and body mass index.

Knowledge of Calorie Needs
In the present study, the investigation of participants’

knowledge of calories was a key focus. This knowledge was ex-
amined, measured, and analyzed based on the hypothesis that
individuals with limited or no knowledge of calories would exhibit
a decreased likelihood of perceiving, comprehending, and utilizing
calorie labels, consequently having no impact on their food
choices. To assess participants’ knowledge of calorie needs per day,
a self-report measure was employed. Specifically, participants were
asked the question, “Do you know your calorie needs per day?”.
This inquiry served as a means to gauge their level of familiarity
and understanding regarding the recommended daily caloric in-
take tailored to their individual physiological requirements. The
answer to this question was collected using a dichotomous re-
sponse format, where participants were presented with the options
of “yes” and “no.”

Calorie Label Usage
The aim of assessing the variable of calorie label usage was to

determine participants’ ability to utilize calorie label information
when selecting food items. A direct question was asked: “Did you
use the calorie information in deciding which foods to buy?”. This

inquiry aimed to ascertain whether participants relied on calorie
information as a factor when making food choices. Participants
provided dichotomous responses to the question with options of
“yes” and “no.”

Data Management and Analysis
The data were downloaded from Qualtrics as an Excel

spreadsheet, and incomplete surveys were excluded. Data were
analyzed using the IBM SPSS Statistics software 26 (IBM Corp.,
Armonk, NY, USA). Descriptive statistical analyses were per-
formed after all variables were coded.

Logistic regression analyses were performed to examine the
effectiveness of calorie labeling in restaurants and coffee shop
menus in reducing high-calorie food consumption among Saudi
residents. Statistical significance was set at p < 0.05.

Results

Data analysis was conducted after identifying and
eliminating outliers. The assumptions for logistic re-
gression were evaluated, and no issues were detected.
Furthermore, multicollinearity among the independent
variables was assessed using variance inflation factors.
Notably, no variance inflation factor values exceeding 10
were observed, indicating the absence of multicollinearity
problems.

A social media advertisement was made between April
and October 2022 to recruit participants. The survey link
was distributed using social media outlets, and partici-
pants were encouraged to begin the survey through
Qualtrics. After applying the selection criteria, 760 of the
935 respondents were included in the analysis.

Sample Demographics: Descriptive
Table 1 summarizes the descriptive statistics and

participant characteristics. The final sample included
760 participants; their mean age was 37.5 years (stan-
dard [SD] ± 9.8), and 61.1% were female. Overall, 59.3%
of the participants reported having a college degree. In
addition, 14.8%, 22.4%, and 3.6% reported having a
graduate degree, high school, or equivalent education,
and less than a high school education, respectively. The
mean monthly income of the study participants was SAR
7,725 (SD ± 10,142) per year. We divided the partici-
pants into two categories according to income: SAR
4,000 (51.6%) and ≤SAR 4,000 (49.4%). Notably, most
participants (58.0%) reported being Saudi citizens. The
proportion of employed individuals was 74.1%. In ad-
dition, 7.4% of the participants were students, 2.4% were
retired, and 16.2% were unemployed. The participants
were divided into four groups according to body mass
index: underweight (3.7%), healthy weight (34.5%),
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overweight (35.4%), and obese (26.4%). The percentage
of respondents aware of their daily calorie requirements
was 52.4%. According to the survey, 57.6% of the re-
spondents relied on calorie information when making
food choices. Figure 1 shows that approximately 82% of
the sample came from three regions: the Riyadh region
(42.6%), the Eastern Province (19.5%), and the Makkah
region (19.1%).

Regression Result
Table 2 shows the results of the final multivariate

logistic regression model used to ascertain the effects of
the independent variables on the participants’ choice of
food. The logistic regression analysis presented the results

as adjusted odds ratios with 95% confidence intervals, and
statistical significance was set at a p value of 0.05. Ac-
cording to the model, 14.7% of the variance in reliance on
calorie information occurred when the model could
explain choosing foods, and 66.4% of the cases were
classified correctly. The Hosmer-Lemeshow goodness-of-
fit test indicated a non-significant p value of 0.38, indi-
cating a good fit to the data.

In the final multivariate logistic regression analysis, the
relationship between knowing the number of calories
needed daily and choosing food was statistically signifi-
cant (p < 0.05). However, other independent variables
were statistically insignificant.

Results showed that people who knew how many
calories they needed were approximately four times
(adjusted odds ratios: 3.84, 95% confidence intervals:
2.77–5.32) more likely to use calorie labels when choosing
food than those who did not know how many calories
they needed. The remaining variables (Table 2) were
insignificant.

Based on these results, we proposed another multivariate
logistic regression analysis to determine the effects of the
independent variables on calorie requirement knowledge, as
shown in Table 3. The second model explained 15.5%
(Nagelkerke R2) of the variance in correctly classifying
65.6% of the cases. The Hosmer-Lemeshow goodness-of-fit
test indicated a non-significant p value of 0.25, suggesting
that the model fits the data well.

The association of age and citizenship status with
knowledge of daily calorie requirements was statistically
significant (p < 0.05). However, other independent var-
iables were statistically insignificant. The age group of
18–29 years was almost twice as likely to know their
calorie requirements as the age groups of 30–39 and

Table 1. Sociodemographic characteristics of study participants

Variable Count %

Sex
Male 296 38.9
Female 464 61.1

Age
18–29 158 20.8
30–39 310 40.8
40–49 188 24.7
50 and above 104 13.7

Citizenship status
Non-Saudi 319 42.0
Saudi 441 58.0

Education status
Less than high school 27 3.6
High school degree or equivalent 170 22.4
Undergraduate degree 450 59.3
Graduate degree 112 14.8

Employment status
Unemployed 123 16.2
Employed 563 74.1
Student 56 7.4
Retired 18 2.4

Income level
SAR 4,000 and less 392 51.6
Above 4,000 368 48.4

BMI group
Underweight 28 3.7
Healthy weight 262 34.5
Overweight 269 35.4
Obesity 201 26.4

Knowledge of calorie needs
No 362 47.6
Yes 398 52.4

Calorie label Usage
No 322 42.4
Yes 438 57.6

Total number of participants included in the study (n = 760).

Fig. 1. The distribution of data samples across various regions in
Saudi Arabia is illustrated.
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40–49 years. In addition, those aged 18–29 years were
approximately five times more likely to know their calorie
requirements than those aged ≥50 years. Saudi Arabian
citizens know their daily calorie requirements almost
twice as much as non-citizens.

Discussion

The present study assessed the influence of calorie
labels on food menus on residents’ food-ordering deci-
sions in Saudi Arabia and the factors that could con-
tribute to this decision. Therefore, the results of the

present study offer insights into the effectiveness of Saudi
Arabia’s new calorie labeling policy, which was intro-
duced on January 1, 2019. In addition, the present study
can help inform healthcare policymakers about the
barriers and factors that hinder people from choosing
foods that are not calorie dense.

The average age of participants was 37.5 years, >60%
were female, and approximately 60% had a college
degree. Saudi participants accounted for 58% of the
sample, and 74% were employed. Approximately 62%
of the participants presented with either overweight or
obesity, which matched the current prevalence of
obesity in the country.

Table 2. Multivariate logistic
regression model used to ascertain
the effects of the independent
variables on the participants’ choice of
food

Variable p values AOR 95% CI for EXP(B)

lower upper

Sex
Male
Female 0.391 1.156 0.830 1.612

Age
18–29
30–39 0.156 1.387 0.883 2.177
40–49 0.757 1.083 0.652 1.799
50 and above 0.641 0.863 0.466 1.601

Citizenship status
Non-Saudis
Saudis 0.362 0.827 0.551 1.243

Education status
Less than high school
High school degree or
equivalent

0.252 1.681 0.691 4.088

Undergraduate degree 0.171 1.829 0.770 4.344
Graduate degree 0.173 1.943 0.748 5.048

Employment status
Unemployed
Employed 0.658 0.897 0.554 1.452
Student 0.836 1.081 0.516 2.267
Retired 0.608 1.356 0.424 4.343

Income level
SAR 4,000 and less
Above SAR 4,000 0.983 1.004 0.674 1.496

BMI group
Underweight
Healthy weight 0.234 0.586 0.243 1.414
Overweight 0.423 0.696 0.286 1.690
Obesity 0.446 0.706 0.289 1.727

Knowledge of calorie needs
No
Yes <0.001 3.836 2.767 5.319
Constant 0.385 0.562

Total number of participants included in the study (n = 760). *Statistically significant
at p < 0.05.
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Our survey results showed that 52.4% of the respon-
dents knew their daily calorie requirements. According to
the survey, 57.6% of the respondents made food decisions
based on calorie information, which is consistent with the
result of a study by Alassaf et al. in Saudi Arabia, showing
that 50% of the participants knew their average daily
caloric intake and changed their order according to the
calorie count display [17].

The present study found that people aware of their calorie
needs were approximately four times more likely to use
calorie labels while making food choices than those unaware.
Although knowledge seemed to play a role in consumer’s
food choices and decisions, it is important to note that other
factors, such as pricing, packaging and labels, salience, and
internal factors, could also affect this relationship [21].

Participants aged 18–29 were almost twice as likely to
know their calorie requirements as those aged 30–39 and
40–49 years. The younger-aged population also had a
substantially higher chance of knowing their calorie re-

quirements than those aged >50 years. This result could
be explained by the fact that the younger generation is
more educated and more exposed to social media, where
most health education campaigns are conducted. Con-
sequently, they may utilize web and mobile applications
to calculate their caloric requirements.

Notably, Saudi Arabian citizens knew their daily cal-
orie requirements almost twice as much as non-citizens;
this may be due to some menus and calorie information
being available in only one language and educational
campaigns mainly targeting Saudi citizens rather than all
Saudi residents.

Strengths
This study had some strengths. First is the large sample

size and the inclusion of participants from various de-
mographic backgrounds. Second, this study contributes
to understanding how calorie labeling affects consumer
behavior when ordering food.

Table 3. Multivariate logistic
regression analysis to determine the
effects of the independent variables
on knowledge of calorie needs

Variable p values AOR 95% CI for EXP(B)

lower upper

Sex
Male
Female 0.784 0.955 0.686 1.329

Age
18–29
30–39 0.014 0.570 0.364 0.891
40–49 0.021 0.553 0.334 0.916
50 and above <0.001 0.244 0.130 0.459

Citizenship status
Non-Saudis
Saudis 0.021 1.582 1.072 2.335

Education status
Less than high school
High school degree or
equivalent

0.038 0.400 0.169 0.949

Undergrad degree 0.073 0.464 0.200 1.073
Graduate Degree 0.417 1.484 0.572 3.851

Employment status
Unemployed
Employed 0.718 0.917 0.575 1.463
Student 0.974 1.012 0.490 2.093
Retired 0.298 1.807 0.593 5.505

Income level
SAR 4,000 and less
Above SAR 4,000 0.129 1.351 0.916 1.992

BMI group
Underweight
Healthy weight 0.711 0.851 0.363 1.998
Overweight 0.619 1.243 0.526 2.939
Obesity 0.872 1.074 0.450 2.562
Constant 0.152 2.478

42 Saudi J Health Syst Res 2024;4:37–44
DOI: 10.1159/000534665

Albugmi/Alsaheil/Alahmed



Limitations
The study had some limitations. First is the sampling

method, as river sampling through social media platforms
was used. Therefore, it is difficult to generalize these results.
In addition, the study introduces some bias because the
sociodemographic data might not reflect the proportional
structure of the entire population as people who do not use
social media will not have the chance to access the survey.
However, the sampling method provided valuable insights
into the role of the calorie labeling policy in food choice
when ordering from restaurants or coffee shops.

Third, while the knowledge theory of consumer be-
havior suggests that individuals make informed decisions
based on their knowledge, it is important to recognize
that other factors, such as personal preferences, social
influences, and marketing strategies, can also significantly
impact consumer choices. Therefore, the influence of
calorie knowledge on actual behavior may be more
complex than initially anticipated.

Fourth, although calorie labels aim to provide consumers
with valuable information about the nutritional content of
food products, they may have certain limitations. For in-
stance, individuals may interpret calorie information dif-
ferently based on their personal understanding or dietary
goals. Additionally, some studies have suggested that indi-
viduals may underestimate or overestimate the calorie
content of certain foods, leading to potential inaccuracies in
their decision-making process.

Lastly, this study involved a self-reported survey; therefore,
the reported parametersmay not reflect the actual parameters
as participants may overestimate or underestimate their
weight and height, affecting their bodymass index calculation.
In addition, recall bias may be introduced because the survey
questions ask participants to recall information from the past 3
months. This bias will be greater in participants who order
food less frequently. Therefore, further studies are required to
survey the participants immediately after ordering from
restaurants or food applications.

Conclusion

This study evaluated the efficacy of the labeling policy in
achieving its goals and provided an understanding of its ef-
fectiveness. This understanding will help policymakers decide
what changes can bemade to improve current policies. One of
the most important takeaways from this research was the
significance of being aware of calories and how they can affect
one’s eating choices. As a result, this study sheds light on how
to enhance the efficiency of future programs by integrating
educational initiatives with labeling-based approaches.

The present study might trigger further research to
comprehensively measure and understand other vari-
ables that may impact consumer choices, such as pic-
tures and font size, and to learn more about consumer
knowledge and awareness of daily calorie needs. In the
present study, 50% of the participants lacked knowledge
of their daily caloric needs. Labeling foods with their
calorie content is important, but we also need more
comprehensive rules that take into account a more
nuanced understanding of obesity. Policymakers have
the option to augment calorie labels by including ad-
ditional information, such as the recommended daily
caloric intake. Establishing a direct association between
the energy content of food and physical activity for
consumers may potentially mitigate obesity. This ap-
proach empowers consumers to effectively situate their
food choices within a broader context. All papers must
contain the following statements after the main body of
the text and before the reference list.
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Abstract
Introduction: The National Transformation Program is a
program that aims to develop the necessary infrastructure and
create an environment that enables the public, private, and
non-profit sectors to achieve Vision 2030 in Saudi Arabia. This
study aimed to assess the awareness and readiness of
healthcare workers regarding the National Transformation
Program in the health sector of Tabuk region, Saudi Arabia.
Methods: We conducted a cross-sectional descriptive study
among healthcare workers in Tabuk region using a “Google
Form” based questionnaire. We sent the web link to all (100%)
employees’ official email addresses through the Information
Technology department’s internal communication system. The
study included only those who completed the “Google Form”
with the required data. The “Google Form” inquired about the
respondents’ background characteristics, awareness regarding
the National Transformation Program, and readiness for the
transformation process. We analyzed the data with SPSS 16.0
for Windows and OpenEpi version 3.01. Results: Of 492 re-
spondents, all (100%) had heard of the program and nearly
three-quarters (71.5%) knew its strategic objectives, mainly

through social media (72.4%). However, only about half of the
respondents (49%) had a clear understanding of the institu-
tional transformation process and the newmodel of care in the
health sector. The main concern of the respondents was job
security (41.1%), while the majority of them felt they were part
of the program (89.9%) and supported it (92.2%). Their
readiness for the transformation process was significantly
higher (p < 0.05) among women and physicians than among
men and other healthcareworkers.Conclusion:Despite having
a high level of awareness regarding the National Transfor-
mation Program in the health sector, some healthcare workers
lacked a clear understanding of the institutional transformation
process and the new model of care in the health sector. It is
essential to address the expectations and concerns of different
groups of healthcare workers to ensure their engagement and
commitment to the program. © 2023 The Author(s).

Published by S. Karger AG, Basel

Introduction

Saudi Vision 2030 is a strategy to transform Saudi
Arabia’s economy by increasing its non-oil revenue and
expanding its public services in areas such as health,
education, infrastructure, recreation, and tourism [1, 2].
The aims are to boost business and investment, expand
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foreign trade, establish non-oil-based industries, and
produce different kinds of goods and products for con-
sumers [3]. To achieve Vision 2030 goals, the Kingdom
has divided its plan into 3 5-year phases. The National
Transformation Program (NTP) is the first phase, and it
has its own goals and targets that have to be accomplished
by 2020 [4, 5]. The NTP is one of the operational pro-
grams of Vision 2030, which aims to prepare government
sectors to perform their roles in an efficient way to
produce the highest quality of service [6].

Health Sector Transformation Plan (HSTP) is a long-
term roadmap for the healthcare system reforming
process [6]. Over the last 2 decades, the healthcare ser-
vices system in Saudi Arabia has undergone significant
changes [7]. The majority of these services, 60%, are
offered by the Saudi Ministry of Health at no cost, while
the rest are provided by other sources, such as the private
sector [7, 8]. By 2020, the Saudi health system was ex-
pected to undergo changes and transformations to cope
with future challenges [7]. The Saudi government had
adopted a long-term strategic plan for 2010–2020 that
aimed to decentralize healthcare delivery and provide
advanced levels of care in each region [7].

Similarly, other GCC nations envisioned sustainable
health sector development through long-term policies, such
as Oman’s Vision 2020 and 2040, the UAE, Bahrain, and
Kuwait’s Vision 2030, and Qatar’s National Vision 2020 [9].
Reforming the healthcare system includes huge changes with
big challenges, and it is variable from each country and from
many aspects either the objectives of the reforming or the
process of the reforming itself, or the outcomes. The current
Saudi healthcare system has many flaws that have been
revealed by various research papers. For example, a study by
Sebai et al. [8] found that Saudi Arabia is facing high costs
and concerns about the quality of healthcare services. Ac-
cording to Saudi Arabia’s Vision 2030, the government has
planned to restructure and reform the healthcare system by
involving the private sector and increasing its share from
25% to 35% in the coming years [10, 11].

Numerous aspects of health transformation have been
studied in other countries and regions, such as the UK
[12], the USA [13], Turkey [14], Iran [15], Cyprus [16],
Greece [17], Canada [18], and South Asia [19]. However,
the healthcare sector’s reorganization may hamper cli-
nicians’ ability to apply evidence-based practices to pa-
tient care [20]. Privatization may affect access to medical
care depending on the hospital’s budgeting and payment
systems, and policymakers should ensure quality and
affordability for vulnerable groups [21]. Effective
knowledge exchange is sustained through informal net-
working driven by mutual benefits and convergence in

organizational and technological settings and goals
among group members [12].

An earlier study assessed the preferences of Greek
citizens for healthcare reform [17], but the perspective of
healthcare providers was not evaluated. Healthcare
providers are increasingly facing a wide range of social,
financial, political, regulatory, and cultural challenges,
associated with demands for higher efficiency, improved
quality, and lower costs [22]. The Council of Cooperative
Health Insurance (CCHI) announced its plan to enhance
the level of medical services provided to its beneficiaries
in Saudi Arabia and issued a decree that requires all
healthcare providers to comply with certain standards
and regulations [23]. To improve the quality of services
and the satisfaction of patients, healthcare settings need
to adopt a more modern and effective management
approach [24]. Further studies are required to evaluate
the update of quality measures in healthcare [25].

It is important to intensify the research activities related
to the national transformation in the healthcare sector in
Saudi Arabia for coming up with the best perceptions,
which would help clarify the process of transformation
more accurately, and give the decision-makers a clear
perception regarding the transformation, and thus con-
tribute to the success of the transformation and achieve the
Vision 2030 goals. Data are lacking about the awareness and
readiness of the healthcare providers regarding the National
Transformation Program in the Kingdom’s health sector.
The national transformation in the healthcare sector is full
of challenges that need to be studied and explored.

Healthcare workers are the key stakeholders in the
National Transformation Program of the Saudi health
sector. This program has implications for their roles, re-
sponsibilities, skills, performance, and satisfaction levels.
Moreover, they can provide valuable insights and feedback
on how the program affects the quality and efficiency of
health services; it is important to understand their per-
ceptions regarding the program. The success of this pro-
gram largely depends on the awareness and readiness of
healthcare workers, who are directly involved in providing
and improving health services. Therefore, our study aimed
to assess the awareness and readiness of healthcare workers
in the Tabuk region about the National Transformation
Program in the Saudi health sector.

Methods

This cross-sectional descriptive study was conducted in Tabuk
region among selected healthcare workers from Civil Services and
Hospital Operations Projects (HOPs) during the period between
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October 2018 and February 2019. A self-administered question-
naire was developed by our research team for the purpose of this
study. The questionnaire was composed of 23 questions, divided
into 3 sections including (a) demographic data of the research
participants, (b) awareness-related information about the National
Transformation Program in the Saudi health sector, and (c)
readiness-related information about the National Transformation
Program in the Saudi health sector. The questionnaire was de-
signed to align with the objectives of the study. The questions were
meticulously formulated to assess the intended variables, avoiding
ambiguity, bias, irrelevance, and inconsistency.

Furthermore, the validity and reliability of the questionnaire
were ensured by conducting a pilot test among 25 healthcare
workers in King Fahad Specialized Hospital, Tabuk. A convenience
sampling technique was employed to select a sample of 5% of the
target population for the pilot testing. The pilot respondents
provided feedback on each question (with answer options) re-
garding their clarity, relevance, and difficulty. The feedback and
results of the pilot test were utilized to revise and refine the
questionnaire. Subsequently, a “Google Form” was generated
based on the final version of the questionnaire. As of October 2018,
a total of 8,924 healthcare workers were working in different
government health facilities in Tabuk region (Table 1). The pre-
developed “Google Form” web link was sent to all (100%)
healthcare workers in the Tabuk region to their official MOH email
addresses through the internal communication system of the
Information Technology department. Figure 1 illustrates the de-
tailed steps of the methods of the present study in a flow chart.

The questionnaire included 10 questions on readiness for the
transformation process. Answers to each of these questions were
given scores from 1 to 5 indicating the level of readiness for
transformation with a total score of 50 points. The answer strongly
agree was given a score of 5, agree was given 4, neutral was given 3,
disagree was given 2 points, and strongly disagree was given one
point.We used a one-way ANOVA (analysis of variance) to test for
differences in the mean scores of two or more groups based on one
independent variable. The independent variable was the category
of the respondents (gender, nationality, occupation, or years of
experience), and the dependent variable was the readiness score.

We reported the mean scores along with the 95% confidence
intervals and the p values for each category. The p values were
compared to a significance level of 0.05.

In this study, the minimum sample size was 369 (confidence
level = 95% and margin of error = 5%). This sample size was cal-
culated by using an online sample size calculator developed by
SurveyMonkey [26]. The study included the healthcare workers who
completed the “Google Form” with the required data. All collected
data were analyzed using the statistical software titled “SPSS 16.0 for
Windows” (SPSS, Chicago, IL, USA) and “OpenEpi” (Open Source
Epidemiologic Statistics for Public Health) Version 3.01 [27].

Participation in this study was completely voluntary. Informed
consent forms (separated from the questionnaire) were elec-
tronically signed by each participant and the principal investigator.
Study participants had the right to refuse to take part in the study
at the beginning, or to withdraw themselves from the study at any
time. The participation was anonymous and the data for this study
were kept completely confidential. Ethical approval for the study
protocol was obtained from the Institutional Review Board (IRB),
General Directorate of Health Affairs in Tabuk Region, Saudi
Arabia (Approval Number: TU-077/019/005).

Results

A total of 492 healthcare workers responded to and
completed the “Google Form.” Table 2 presents the
background characteristics of 492 healthcare workers in
the health sector of Tabuk region, Saudi Arabia. Males
(51.0%) and females (49.0%) were almost equally rep-
resented in the sample. The majority of the participants
were Saudi nationals (89.8%), while only 10.2%were non-
Saudi. Most of the participants worked at the primary
health care centers and the Tabuk Regional Health Di-
rectorate (23.5% and 16.9%, respectively). The most
common healthcare worker group was nurses (41.3%),

Table 1. Total number of healthcare
workers in Tabuk region by different
categories

Categories Civil services Hospital operation
projects (HOPs)

Total

Saudi non-Saudi Saudi non-Saudi

Pharmacist 81 2 46 4 133
Health Assistant 48 152 6 1 207
Specialist 340 20 278 25 663
Non-physician
Technician 962 5 423 19 1,409
Nurse 2,015 63 323 1,134 3,535
Physician 166 965 106 360 1,597
Administrative 999 – 380 1 1,380
Personnel
Total 4,611 1,207 1,562 1,544 8,924

Data source: Human Resources Department, General Directorate of Health Affairs in
Tabuk Region, Kingdom of Saudi Arabia; October 2018.
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followed by others (25.5%), which included pharmacists,
technicians, and allied health professionals. The least
prevalent group was physicians (14.0%). The majority
(40.8%) of the participants had 6–15 years of work ex-
perience, while a few (5.1%) had less than 1 year.

Table 3 shows the awareness of 492 healthcare workers
regarding the National Transformation Program in the
Health Sector of Tabuk region, Saudi Arabia. All respon-
dents (100%) had heard about the program, mostly through
social media (72.4%). The majority of respondents (71.5%)
correctly identified the strategic objectives of the program,
which include facilitating access to health services, im-
proving the quality and efficiency of health services, pro-
moting health risk prevention, and enhancing traffic safety.
About half of the respondents (49.1%) correctly defined the
institutional transformation in the health sector as re-
organizing the healthcare sector to make it more efficient
and effective for the staff and citizens. Similarly, about half
of the respondents (49%) appropriately explained the new
model of care in the health sector as ensuring that the
pathway of the patient is clear in the healthcare system. Job

stability was the top concern for most respondents (41.1%)
about the National Transformation Program in the health
sector. Most of the respondents (89.9%) considered
themselves a part of the program and agreedwith it (92.2%).
Only a few did not feel they were part of the program or did
not support it (10.2% and 7.8%, respectively).

Table 4 illustrates the mean scores of respondents’
readiness for the transformation process in the health sector
in the Tabuk region, Saudi Arabia. Table 4 also reports the
95% confidence intervals and the significance levels of the
differences between categories within each variable, using
one-way ANOVA. Women showed a significantly higher
score (39.3 ± 8.3 points) compared to men (36.8 ± 10.7
points), p = 0.004. Physicians showed a higher score (41.5 ±
8.1 points) compared to the administrative personnel
(38.2 ± 9.5 points), nurses (37.6 ± 9.2 points), and other
healthcare workers (36.9 ± 10.5 points), and these differ-
ences were statistically significant (p = 0.011). On the other
hand, respondents’ nationality and years of experience (p =
0.649 and p = 0.097, respectively) did not significantly affect
the readiness scores.

Fig. 1. A flowchart of the research methods
applied.
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Discussion

The present study revealed that the awareness of the
healthcare workers regarding the National Transforma-
tion Program in the health sector was high and positive.
This is consistent with the Vision 2030 of Saudi Arabia,
which aims to restructure the health sector in Saudi
Arabia to be a comprehensive, effective, and integrated
health system that is based on the health of the individual
and society and depends on the principle of value-based
care [10]. The program also focuses on improving access
to health services, enhancing the quality and efficiency of
health services, promoting health risk prevention, and
enhancing traffic safety [4, 10]. These are some of the
strategic objectives that the respondents correctly iden-
tified in this study.

Our study reported that most respondents correctly
identified the strategic objectives of the program, defined

the institutional transformation and the new model of
care in the health sector, and expressed their support and
involvement in the program. However, these findings are
higher than those reported by other studies in different
regions and countries, which showed lower levels of
knowledge and acceptance of health system reforms
among healthcare workers [28]. This could indicate a
positive effect of the communication and engagement
strategies implemented so far by the Saudi Ministry of
Health to promote the program among healthcare
workers. Moreover, our findings are aligned with several
previous studies that highlighted the role of strengthening
workforce efficiency and engagement and their readiness
for change in facilitating successful healthcare reforms in
Saudi Arabia [11, 29–32].

However, a number of the respondents seem to have
some confusion or lack of clarity about the institutional
transformation process and the new model of care in the

Table 2. Background characteristics of healthcare workers (n = 492) in the health sector, Tabuk region, Saudi
Arabia

Background characteristics Category n (%) 95% CI

Gender (n = 490) Male 250 (51.0) 46.6–55.4
Female 240 (49.0) 44.6–53.4

Nationality (n = 490) Saudi 440 (89.8) 86.8–92.2
Non-Saudi 50 (10.2) 7.8–13.2

Workplace (n = 486) Primary Health Care Center 114 (23.5) 19.9–27.4
Tabuk Regional Health Directorate 82 (16.9) 13.8–20.5
King Fahad Specialist Hospital (KFSH) 58 (11.9) 9.3–15.1
King Khaled Hospital (KKH) 54 (11.1) 8.6–14.2
Maternity and Child Hospital (MCH) 36 (7.4) 5.4–10.1
Al-Wajh Hospital 24 (4.9) 3.3–7.2
Tayma Hospital 24 (4.9) 3.3–7.2
Umluj Hospital 21 (4.3) 2.8–6.5
Al-Amal Complex for Mental Health 20 (4.1) 2.7–6.3
Al-Bada Hospital 20 (4.1) 2.7–6.3
Haqel Hospital 15 (3.1) 1.9–5.0
Duba Hospital 10 (2.1) 1.1–3.7
Ashwag Hospital 5 (1.0) 0.4–2.4
Abo Raka Hospital 3 (0.6) 0.2–1.8

Healthcare worker group (n = 487) Physician 68 (14.0) 11.2–17.3
Nurse 201 (41.3) 37.0–45.7
Administrative personnel 94 (19.3) 16.0–23.0
Others* 124 (25.5) 21.8–29.5

Work experience (n = 492) <1 year 25 (5.1) 3.5–7.4
1–5 years 170 (34.6) 30.5–38.9
6–15 years 201 (40.8) 36.6–45.2
>15 years 96 (19.5) 16.2–23.2

n, number of respondents; %, percentage; CI, confidence interval. *Others included pharmacists,
technicians, and allied health professionals.
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Table 3. Awareness of healthcare workers (n = 492) regarding National Transformation Program in the health sector, Tabuk region,
Saudi Arabia

Question
number

Questions with single select multiple answer options n (%)

Q1 Did you hear about the National Transformation Program in the health sector? (n = 492)
Yes 492 (100.0)
No 0 (0.0)

Q2 Through which media did you hear about the National Transformation Program in the health sector? (n = 467)
Social media (email-Snapchat-Twitter-Facebook) 338 (72.4)
Workshops with managers and co-workers 44 (9.4)
TV, radio, newspapers 41 (8.8)
SMS via WhatsApp application 30 (6.4)
Transformation Management Office 11 (2.4)
Ministry of Health website 1 (0.2)
All of the above 1 (0.2)
None of the above 1 (0.2)

Q3 What are the strategic objectives of the National Transformation Program in the health sector? (n = 492)
Facilitating access to health services, improving quality and efficiency of health services,
promoting health risk prevention, enhancing traffic safety

352 (71.5)

Support staff development, training and development, professional promotions, job performance
evaluation

58 (11.8)

None of the above 21 (4.3)
Not sure 61 (12.4)

Q4 What is the institutional transformation in the health sector? (n = 491)
Reorganizing the healthcare sector to make it more efficient and effective for the staff and citizens 241 (49.1)
Improving citizen access to healthcare services 163 (33.2)
Rewarding well-performing staff 16 (3.3)
Supporting staff development 6 (1.2)
None of the above 12 (2.4)
Not sure 53 (10.8)

Q5 What is the new model of care in the health sector? (n = 492)
Ensure that the pathway of the patient is clear in the healthcare system 241 (49.0)
Prevention of disease 128 (26.0)
Early detection of diseases 49 (10.0)
None of the above 9 (1.8)
Not sure 65 (13.2)

Q6 What is your main consideration about the National Transformation Program in the health sector? (n = 487)
Job stability 200 (41.1)
New salary scale 82 (16.8)
Training and development 69 (14.2)
Performance evaluation 62 (12.7)
Benefits of change in future 49 (10.1)
Career promotion 14 (2.9)
Relocation of the workplace 7 (1.4)
Providing better health services 1 (0.2)
Actual health benefits for the public interest 1 (0.2)
All of the above 2 (0.4)

Q7 Do you consider yourself a part of the National Transformation Program in the health sector? (n = 489)
Yes 439 (89.9)
No 50 (10.2)

Q8 Do you support the National Transformation Program in the health sector? (n = 489)
Yes 451 (92.2)
No 38 (7.8)

n, number of respondents; %, percentage.
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health sector. Only about half of them correctly defined or
explained these concepts, which are essential for
achieving Vision 2030. The institutional transformation
refers to reorganizing the healthcare sector to make it
more efficient and effective for the staff and citizens [10],
while the new model of care relates to ensuring that the
pathway of the patient is clear in the healthcare system
[10]. These concepts involve changing the roles and
responsibilities of different stakeholders in the health
sector, such as providers, payers, regulators, and bene-
ficiaries [29]. Therefore, it is important to increase the
awareness and understanding of these concepts among
healthcare workers as they are key players in im-
plementing and sustaining the transformation.

The present study showed that social media was a
major source of information about the National Trans-
formation Program in the health sector for healthcare
workers, indicating a need for more effective commu-
nication strategies from official channels. Another in-
teresting finding from our study was that job stability was
the top concern for most respondents about the National
Transformation Program in the health sector. This may
indicate some fear or uncertainty about how the
transformation will affect their careers or employment
opportunities. It may also reflect some resistance or re-
luctance to change their current practices or routines.
Hence, it is important to address these concerns and
provide reassurance and support for healthcare workers

during the transformation process. It is also essential to
highlight the benefits and opportunities that the
transformation will bring for them and the entire society.

Our study results presented that most healthcare workers
considered themselves a part of the programs and agreed
with them, which indicates a high level of acceptance among
this group. However, some respondents did not feel in-
volved in or supportive of the program. This could have
been caused by various factors, such as a lack of clarity about
the health transformation process; perceived lack of
transparency about the program and its vision; fear of being
replaced by younger employees; or uncertainty that the
program would benefit them.

The present study found that women had a signifi-
cantly higher readiness score thanmen (p < 0.05) and that
the mean score of physicians was significantly higher than
that of administrative personnel, nurses, and other
healthcare workers (p < 0.05). These results suggest that
gender and occupation are important factors that in-
fluence the readiness for the transformation process in
the health sector in the Tabuk region, Saudi Arabia.
Moreover, these findings are consistent with some of the
previous literature on readiness for change in the health
sector. For example, a scoping review by Beasley et al. [33]
found that gender and occupation were among the factors
that influenced individual readiness for change in
healthcare settings. Similarly, a study by Helfrich et al.
[34] found that change commitment and change efficacy

Table 4. Respondents’ score* of readiness for transformation process in the health sector, Tabuk region, Saudi Arabia

Variable Category Mean (±SD) score 95% CI Significance (p value**)

Gender Male 36.8 (±10.7) 35.5–38.1 p = 0.004
Female 39.3 (±8.3) 38.2–40.3

Nationality Saudi 37.5 (±8.7) 36.7–38.3 p = 0.649
Non-Saudi 38.1 (±9.9) 35.6–40.6

Healthcare worker group Physician 41.5 (±8.1) 39.2–43.8 p = 0.011
Nurse 37.6 (±9.2) 36.3–38.9
Administrative personnel 38.2 (±9.5) 36.3–40.1
Others*** 36.9 (±10.5) 35.2–38.6

Work experience, years <1 year 38.1 (±8.2) 34.2–42.0 p = 0.097
1–5 years 39.1 (±8.8) 37.6–40.5
6–15 years 37.2 (±10.0) 35.9–38.5
>15 years 36.3 (±10.0) 34.4–38.2

%, percentage; SD, standard deviation; CI, confidence interval. *The questionnaire included 10 questions on readiness for
transformation. Answers to each of these questions were given scores from 1 to 5, indicating the level of readiness for trans-
formation with a total score of 50 points. The answer strongly agree was given a score of 5, agree was given 4, neutral was given 3,
disagree was given 2 points, and strongly disagree was given one point. **Based on the one-way ANOVA (analysis of variance).
***Others included pharmacists, technicians, and allied health professionals.
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varied by occupation and gender among employees of
small businesses participating in a workplace health
promotion trial.

This study has several advantages. First, it assessed the
awareness, readiness, and concerns of the participants
regarding the National Transformation Program in the
health sector, which is a relevant and timely topic for
Saudi Arabia. Second, it involved a large and diverse
group of healthcare workers, which enhanced the reli-
ability and applicability of the findings. Third, it used a
“Google Form,” which is a convenient and cost-effective
way of collecting data from a diverse and geographically
dispersed population. Furthermore, the study applied
descriptive statistics and one-way ANOVA to analyze the
data, which are appropriate methods for comparing
means and proportions among different groups.

However, this cross-sectional study has some limita-
tions. First, it only surveyed healthcare workers in Tabuk
region, so it cannot generalize to the whole country.
Second, it only provided a snapshot of the situation at the
time of the research, so it may not reflect the countrywide
state of affairs regarding the awareness and readiness of
healthcare workers for the health sector transformation
program. Third, it did not include qualitative data to
explain the reasons behind the findings.

Our findings recommend that policymakers should
continue to use social media and other channels to dis-
seminate information and updates about the program to the
public and the healthcare workers. The gender difference in
readiness scores suggests that womenmay be more receptive
and adaptable to the transformation process than men.
Policymakers should consider the needs and preferences of
both genders when designing and implementing the pro-
gram. The variation in readiness scores among different
healthcare worker groups implies that some groups may
require more training and guidance than others to cope with
the changes brought by the program. Policymakers should
identify the specific challenges and opportunities faced by
each group and provide tailored support and resources to
enhance their skills and confidence in the newmodel of care.

Our findings also suggest that there is a need for more
effective communication and education strategies to in-
crease the awareness and readiness of healthcare staff for the
transformation process. To include healthcare professionals
in future advancement and improvements, they should be
communicated with about the vision and benefits of the
change, involved and empowered in the change process,
provided with adequate training and support, and ad-
dressed for the emotional and psychological aspects of
the change. These strategies can help reduce their fear,
increase their trust, enhance their skills, and improve

their motivation and well-being. Furthermore, addressing
the concerns and expectations of different groups of
healthcare workers is essential to ensure their engagement
and commitment to the program. This way, the program
can achieve its goals of improving the access, quality, ef-
ficiency, and safety of health services in Saudi Arabia. Given
the importance and complexity of the Health Sector
Transformation Program in Saudi Arabia, further research
is needed to evaluate its progress, challenges, and outcomes.
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We would like to shed light on an important aspect of
healthcare governance in Saudi Arabia and the need for
improvements within the dental sector. The Saudi Vision
2030 presents a unique opportunity to establish a more
effective oral healthcare system [1], and the government’s
initiatives led by the Saudi Ministry of Health are en-
couraging progress in the dental field. [2]

To ensure continued momentum and achieve optimal
oral healthcare outcomes, it is crucial to invest in re-
inforcing regulations, advancing education, and
leveraging cutting-edge technology. Following estab-
lished guidelines will guarantee the highest quality, safety
standards, and optimal dental care delivery.

Dental materials and devices play a significant role in
the dental ecosystem, impacting clinicians, researchers,
suppliers, and patients. In Saudi Arabia, the approval
process for dental materials is overseen by the Saudi
Food and Drug Authority (SFDA) [3], which rigorously
reviews and regulates these materials to ensure safety
and efficacy. Additionally, the High Commission for
Industrial Security (HCIS) [4] contributes its oversight
in protecting public health, particularly in cases in-
volving materials containing medication or controlled
substances. The SFDA’s commitment and efforts are
commendable, reflecting a mature and quality-focused
establishment that serves as an exemplary regulatory
body across the country.

While the SFDA handles the approval process, it is
important to distinguish the role of the National Unified
Procurement Company for Medical Supplies (NUPCO).
NUPCO plays a crucial role in improving Saudi Arabia’s
healthcare system through centralized procurement
processes. However, it functions as a logistical and supply
chain entity rather than having the authority to grant
approvals or permissions in the healthcare sector. Thus,
while NUPCO aids in the efficient procurement of
medical supplies, it is the SFDA that have the authority
and responsibility for ensuring the safety and efficacy of
dental materials and devices.

Although the SFDA has made significant progress in
simplifying and expediting the approval process for
dental materials, challenges remain for dental material
consumers. Notably, there is a need for a comprehensive
and easily accessible list of approved materials or devices,
sorted by type or usage. Additionally, the lack of trans-
parency surrounding the identities of the individuals
responsible for evaluation and approval raises concerns
about accountability. Furthermore, the absence of a
dedicated dental department limits the availability of
specialized support.

To overcome these challenges, a collaborative effort
involving academia, field experts, dental specialty profes-
sional societies, and regulatory bodies is essential. By
forging partnerships and actively involving these
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stakeholders, we can foster knowledge sharing, promote
innovation, and streamline approval processes. Leveraging
the expertise of academics allows the creation of context-
aware standards, ensuring that dental materials meet the
highest safety and efficacy benchmarks.

Establishing a dedicated dental department within the
SFDA offers numerous advantages. It opens new career
opportunities for dental graduates, facilitates collabora-
tion among experts, enhances efficiency, transparency,
and accountability, and allows for tailored standards and
regulations that address the specific needs of the dental
sector in Saudi Arabia.

Joint initiatives involving academia, industry, and
regulatory bodies have the potential to attract funding for
further research and implementation opportunities. This
not only enhances patient care but also contributes to the
overall advancement of the dental sector. Additionally,
integrating experts and academia in the governance
process addresses ethical, social, and environmental
concerns related to dental materials. These collaborations
facilitate the development and enforcement of proper
ethical guidelines, promoting responsible innovation in
the industry.

By implementing these recommendations and pro-
moting collaboration between academia and the industry,
a transparent, efficient, and context-aware process for
dental materials approval and advancement can be es-

tablished. This approach benefits both patients and
professionals, ensuring the optimal use of dental mate-
rials in delivering high-quality oral healthcare. To suc-
cessfully address challenges and promote the safe and
effective use of dental materials and devices, ongoing
dialog, information exchange, and the active involvement
of all stakeholders are essential. By uniting to share
knowledge, expertise, and resources, we can elevate the
Saudi Arabian dental sector to new heights under the
visionary framework of the Saudi Vision 2030.
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