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Abstract

Background A web-based medical appointment system is an electronic service that is available in a smartphone appli-
cation and enables patients to book, cancel, or reschedule their appointment for a specified clinic at a primary health
care center (PHCC). This review aimed to assess the perceived satisfaction of web-based appointment systems in Saudi
Arabia“Sehhaty"”.

Methods We searched the Cochrane, Trip, EMBASE, and Google Scholar databases for original research published during
2018-2023.The inclusion criteria included all the available studies that investigated the perceived satisfaction with the
web-based appointment system in Saudi Arabia. A random effect model was used for data analysis, and the results were
presented as odds ratios (ORs) with a 95% confidence interval (Cl).

Results The review included 781 patients from three observational studies conducted in different regions of Saudi
Arabia. Overall, the review recorded that more than half (59.41%) of the studied subjects were satisfied with the use of
the web-based appointment system. Moreover, about two thirds of the included patients believed that the web-based
appointment system improved the accessibility of PHCC services.

Conclusion The web-based appointment system is a significant tool that improves the accessibility of PHCC services and
consequently enhances patients’ perceived satisfaction.

Keywords Web-based appointment system - Perception - Satisfaction - Primary health care centers

1 Background

Primary health care centers (PHCC) are the base of healthcare services and should be accessible to all populations.
Improved health accessibility leads to increased quality of care and, consequently, patient’s perceived satisfaction [1].
Patient satisfaction has become a goal of healthcare organizations and a cornerstone of health system planning and
development [2].

The Saudi Ministry of Health launched many health initiatives to enhance patients’satisfaction via convenient access to
health services. One of these initiatives is the web-based appointment system. It is an electronic service that is available
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in a smartphone application called “Sehhaty”. This application enables patients to book, cancel, or reschedule their
appointment for any PHCC covered by the Saudi Ministry of Health [3-5].

The advantage of such a web-based appointment system is the organization of appointment schedules according to
the patient’s requirements. This allows healthcare providers to better understand the patient’s concerns and be more
prepared for their demands. Furthermore, it has the ability to reduce the amount of time patients have to wait, saving
time and resources and enhancing the effectiveness of healthcare services provided and patients’accessibility to receive
these services [6, 7]. Accessibility for primary health care, which can be improved by implementing a good appointment
system, is perceived by providers and consumers as an indicator of the quality of care [8]. Besides, it is documented
that the use of web-based tools for appointments has the potential to ensure patients’satisfaction and the efficiency of
delivered health services by reducing waiting times, thus saving time and resources [9, 10].

Although the traditional methods of booking appointments are associated with many challenges, many patients
attending PHCC are still seen on a walk-in basis for medication refills, lab test requests, or for no reason, which may
increase the healthcare providers' workload and decrease the quality of care delivered to patients [11].

According to previous studies, useful web-based appointment systems with excellent performance are associated
with a high proportion of patients’ satisfaction. Minimizing waiting time and having an appointment reminder feature
enabled the recognition of usefulness. The performance of the web-based appointment system is probably linked to
its ease of use, being less complicated, reflecting the actual scheduled appointment, and having few errors [5, 12-14].

In Saudi Arabia, three studies focused on the established web-based appointment system, Sehhaty, to assess its per-
formance, benefits, and impact on patients’ satisfaction [15-17]. Hence, the present study sought to assess the consen-
sus or discrepancies in prior studies conducted in Saudi Arabia regarding patients’ perceived satisfaction and opinions
regarding the effectiveness of Sehhaty in enhancing the accessibility of PHCC care.

2 Methodology
2.1 Inclusion and exclusion criteria
The review included all the available studies that investigated the patients’ perceived satisfaction with the web-based

appointment system for PHCC in Saudi Arabia. We excluded studies conducted in other countries and other studies that
focus on the utilization and performance of the appointment system before its implementation.

2.2 Search methods

We searched the Cochrane, Trip, EMBASE, and Google Scholar databases in the last 5 years. In addition, we reviewed the
reference lists of the selected articles. We used the following terms in the search: web-based appointment system, OR
appointment system, OR primary health care centers, OR Saudi Arabia and consumers’ perceived satisfaction, OR patients’
perceived satisfaction, OR consumers’ opinions.

2.3 Trial participants
The review included adult patients who visited PHCC and booked their appointments using the web-based appointment

system. Patients attending PHCC centers with unscheduled encounters that include walk-ins and emergency cases were
excluded.

2.4 Outcome measures
The outcome measure is the patients’ perceived satisfaction with the use of the web-based appointment system in

booking their appointments at PHCCs. In addition, the patients’ opinions towards performance and the benefit of the
web-based appointment system in improving the accessibility of PHCC services.
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2.5 Data collection and extraction

Two authors independently reviewed the collected articles for eligibility. Then, they extracted the following charac-
teristics: study setting, duration, and design, participants, and outcome measures.

2.6 Assessment of the risk of bias

Two authors independently judged the risk of bias among the included studies based on the Newcastle Ottawa scale
for observational studies [18]. The scale grouped the risk of bias into low, high, or unclear categories. The studied
domains included adequate case definition (selection bias), consecutive representative of cases (selection bias),

blinding of outcome assessment (detection bias), incomplete outcome data (attrition bias), and selective reporting
of outcome (reporting bias).

2.7 Dealing with heterogeneity
The consistency across the included studies was measured using the I test. Based on the test, two authors indepen-

dently graded the heterogeneity into low insignificant (1< 30%), moderate (12 =30%-60%), substantial (I1>=60%-75%),
and considerable significant (1>>75%) [19].

2.8 Quality of studies included
Two authors independently judged and graded the quality of evidence for each outcome as high, moderate, low,

or very low based on the GRADE approach [20]. The approach graded the quality according to study design, risk of
bias, heterogeneity, and precision.

2.9 Statistical analysis

Data analysis was conducted utilizing the Review Manager program version 5.3 with a random effect model. We
reported the outcome measures as odds ratios (ORs) with a 95% confidence interval (Cl) [21].

3 Results
3.1 Results of the search
We searched 146 articles; 76 remained after the removal of duplicates. Only nine articles were assessed for eligibility,

and three of them met the inclusion criteria. The details of the search method are explained in the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram (Fig. 1).

3.2 Included studies
The review included three cross-sectional studies conducted in Saudi Arabia and assessed the perceived satisfaction

and the opinion of PHCCs visitors towards the web-based appointment system [15-17]. The characteristics of these
studies are explained in Table 1.
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Fig. 1 PRISMA flow diagram

3.3 Trial participant

The review included 781 patients who booked their appointments at PHCCs using the web-based appointment sys-
tem. They were male and female patients attending PHCCs in Makkah (n=214), Jizan (n=421), and Alahsa (n=146)
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cities [15-17]. Those patients were adults, and most of them were female (57.5%).
3.4 Risk of bias among the included studies

Overall, the review reported a low risk of bias among the included studies for most of the studied domains. Nevertheless,
blinding of the outcome measures bias was unclear in two studies, while consecutive representative of cases bias was
unclear in one study (Figs. 2 and 3).

3.5 Outcome measures

Figure 4 presents a forest plot analysis of the overall perceived satisfaction with the web-based appointment system
among the studied subjects. More than half of them (59.41%) are satisfied with the web-based appointment system,
yet, females recorded a higher level of satisfaction than males (55.48% versus 44.52% respectively). Nevertheless, no
significant difference was recorded between them regarding the overall satisfaction (OR=1.00, Cl 0.73-1.37, P=0.42).
In addition, no heterogeneity was recorded across the included studies (I’=0%, P=0.51). We judged the quality of evi-
dence for this outcome to be moderate. We downgraded the quality by one level due to the cross-section design of the
included studies.

Figure 5 explains the forest plot analysis of the opinions of the participants towards items in the web-based
appointment system by gender. These items include: (1) easy logging into the application; (2) clarity of data in the
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Satisfied Not- satisfied Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
1.1.1 Satisfaction among males
AlAli etal 2022 7 96 4 50 6.0% 0.90[0.25, 3.25]
Hayatalhazmi et al 2021 54 103 49 111 33.6% 1.39[0.81, 2.39] I e A
Mahfouz et al 2023 207 403 11 18 104% 0.67[0.26,1.77]
Subtotal (95% CI) 602 179  50.0% 1.14[0.73,1.77] —~asgfifieca
Total events 268 64

Heterogeneity: Tau*= 0.00; Chi*=1.81,df= 2 (P =0.40); F= 0%
Testfor overall effect: Z=0.57 (P = 0.57)

1.1.2 Satisfaction among females

AlAli etal 2022 89 96 46 50  6.0% 1.11[0.31,3.97]
Hayatalhazmi et al 2021 49 103 62 111 33.6% 0.72[0.42,1.23] —
Mahfouz et al 2023 196 403 7 18 10.4% 1.49[0.57,3.92]
Subtotal (95% CI) 602 179  50.0% 0.88 [0.57,1.37] ’
Total events 334 115
Heterogeneity: Tau*= 0.00; Chi*=1.81,df= 2 (P=0.40); F= 0%
Testfor overall effect: Z=0.57 (P = 0.57)
Total (95% CI) 1204 358 100.0% 1.00 [0.73,1.37] il
Total events 602 179
Heterogeneity: Tau*= 0.00; Chi*= 4.27 df=5 (P=051), F=0% 052 055 é é
Testfor overall effect Z=0.00 (P = 1.00) Favours [experimental] Favours [control]
Test for subgroup differences: Chi*= 065, df=1(P=0.42), F=0%

Fig.4 Forest plot of participants’ perceived satisfaction towards web-based appointment system

Males Females Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
2.1.1 Easy of logging into the application
AlAli etal 2022 7 11 89 135 64% 0.90 [0.25, 3.25] —
Mahfouz et al 2023 203 218 192 203 16.3% 0.78[0.35,1.73] —
Subtotal (95% CI) 229 338 22.8% 0.81 [0.41, 1.60] <l
Total events 210 281
Heterogeneity: Tau®= 0.00; Chi*= 0.04, df=1 (P=0.84), F=0%
Testfor overall effect: Z= 0.61 (P = 0.54)
2.1.2 Clarity of the data into the application
AlAli etal 2022 7 1" 94 135 64% 0.76 [0.21, 2.75] ——
Mahfouz et al 2023 203 218 190 203 17.8% 0.93[0.43, 2.00] -
Subtotal (95% CI) 229 338 24.2% 0.88 [0.46, 1.70] i
Total events 210 284
Heterogeneity: Tau®= 0.00; Chi*= 0.06, df=1 (P =0.80), F= 0%
Test for overall effect: Z=0.38 (P=0.70)
2.1.3 Easy to find required information
AlAli etal 2022 7 11 88 135 6.4% 0.93[0.26, 3.36) =
Mahfouz et al 2023 205 218 198 203  95% 0.40[0.14,1.14] e
Subtotal (95% CI) 229 338 16.0% 0.56 [0.25, 1.28] i
Total events 212 286
Heterogeneity: Tau®= 0.01; Chi*=1.02, df=1 (P=0.31), F= 2%
Test for overall effect Z=1.37 (P=017)
2.1.4 Improve accessibility of PHC services
Hayatalhazmi et al 2021 25 103 29 111 27.5% 0.91 [0.49, 1.68]
Mahfouz et al 2023 205 218 198 203  95% 0.40[0.14,1.14)] {
Subtotal (95% CI) 321 314 371% 0.67 [0.31, 1.46])
Total events 230 227
Heterogeneity: Tau*=0.15; Chi*=1.75,df=1 (P=0.19), F= 43%
Test for overall effect: Z=1.00 (P=0.32)
Total (95% CI) 1008 1328 100.0% 0.75[0.54, 1.04] @&
Total events 862 1078
Heterogeneity: Tau®= 0.00; Chi*= 3.65, df=7 (P=0.82), F=0% o1 01 10 100

Test for overall effect: Z=1.73 (P = 0.08)

; . Favours [experimental] Favours [control]
Test for subaroup differences: Chi*=0.82, df= 3 (P = 0.85), F=0%

Fig. 5 Forest plot of participants’ opinions towards web-based appointment system relative to gender
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application; and (3) easy finding the required information. The analysis, which includes 449 subjects, shows that
91.70%, 91.70%, and 92.58% of male subjects and 83.14%, 84.02%, and 84.62% of females, respectively, agreed
about the efficient performance of the mentioned items. In addition, about two-thirds of males and females (71.65%
and 72.29%, respectively) agreed that the web-based appointment system improve the accessibility of PHCC ser-
vices. No significant differences were recorded between males and females regarding agreement with these items
(OR=0.75, C1 0.54-1.04, P = 0.08). No heterogeneity was reported across the included studies (1>=0%, P =0.82). We
judged the quality of evidence for this outcome to be moderate. We downgraded the evidence by one level only
due to the observational design of the included studies.

4 Discussion

The present review included 781 patients from three observational studies conducted in different regions of Saudi
Arabia, which showed a low risk of bias for most of the studied domains. It was revealed that more than 59% of the
studied subjects were satisfied with the use of the web-based appointment system “Sehhaty,” with no significant dif-
ference recorded concerning patients’ sex. Moreover, the majority of patients concurred on the effective functioning
of the various components of the web-based appointment system and its contribution to enhancing the accessibility
of PHCC services.

Although the studies included in this review had certain drawbacks, such as using a cross-sectional design, pos-
sible selection bias, and concerns regarding survey validation, there were also advantages. These included the inves-
tigation of the same web-based appointment system and the finding of insignificant heterogeneity. Moreover, if
the existing results are verified, there is a need to boost the overall satisfaction rate and improve the features of
the systems according to the preferences of the users. Therefore, it is imperative to examine the requirements of
patients and devise strategies for the enhancement of the web-based appointment system in order to streamline
visits to the PHCC.

Several studies, conducted globally, assessed peoples’ satisfaction or perception toward web-based appointment
systems at the level of primary healthcare. Graham et al. [6] showed that 75% of patients were satisfied with the web-
based patient portal applied in Canada as it saved time when scheduling an appointment. In addition, the research-
ers observed that no-show rates were obviously decreased among patients using the web-based system. Kinney and
Sankaranarayanan [22], which used regression analysis, found that patients’satisfaction was improved by utilizing web-
based portals applied in the United States [6, 22]. Besides, researchers in Dubai and Skopje revealed that about 72-74%
of walk-in patients were in-favor of applying a web-based system to facilitate appointment booking [23, 24]. Furthermore,
numerous previous studies reported that web-based appointment services improve patients’ perceived satisfaction in
registration, reduce appointment failure, and reduce health care costs with shorter wait times, thus improving health
care accessibility [25-29].

These outcomes confirmed the importance of adopting web-based appointment systems, which offer a number
of benefits, including a reduced no-show rate, decreased staff labor, decreased waiting time, and improved perceived
satisfaction [30]. Although the rate of satisfaction in our study was obviously lower than other previous studies, they
were consistent with our study in confirming that sex variation has no significant association with the level of satisfac-
tion[12, 31, 32].

Concerning age, as a variable, Atallah et al. [33] and Czaja et al. [34], similar to our study, suggested that the use of
mobile applications was more likely seen in patients aged 18-30 years. Czaja et al. stated that people aged more than
60 years are less likely to use technology in general compared to younger age groups [34].

Moreover, Alsalamah et al. [35], like our results, recorded that older patients, females, and those with higher comorbid-
ity scores were significantly associated with being less likely to book the appointment through the mobile application.
The authors explained this difference due to local social norms where females tend to rely on males, besides, the lower
quality of life among aged patients and those with high comorbidities [36, 371.

Evaluating the experience of PHCC visitors who booked their appointment using a web-based appointment system is
important to determine the ability of the application to meet all the needs and expectations of the users [38]. However,
the efficiency of such an application is influenced mainly by the behavioral intention to use the application, which is based
on the perceived ease and usefulness of use [39]. Other barriers for using such e- appointment scheduling were identified
by Zhang et al. [40] including lack of access to the internet, lack of awareness for the service, and low computer skills.

@ Discover



Discover Health Systems (2024) 3:61 | https://doi.org/10.1007/544250-024-00128-z Review

4.1 Potential bias encountered during the review process

In the current systematic review and meta-analysis, we systematically searched most of the major databases for eligible
articles. The references to selected articles were also searched-for more articles. All the searched eligible articles were
included in the study. Two authors independently conducted the research process, extracted data, and judged the risk
of bias in the included studies. Any disagreement between the two authors was solved by discussion. Therefore, it is
unlikely that bias was introduced in this review.

5 Limitation, conclusion, and recommendations

The most important limitation of this review is the small sample size and only three cross-sections studied conducted in
three regions, which is probably due to the recent implementation of the new web-based appointment system in Saudi
Arabia, “Sehhaty”. Another limitation is the cross-sectional design of the included studies in the current review, which
downgrades the quality of evidence for the outcome measure. Hence, these limitations may affect the generalizability
of the results of the current study.

Nevertheless, the study assessed the perceived satisfaction of PHCC visitors with the web-based appointment system
and highlighted the role of this application in improving the accessibility of PHCC services. Thus, further studies with a
higher quality of evidence are recommended to investigate other facilitators and barriers that determine consumers
perceived satisfaction with using web-based systems and smartphone applications to book appointments. Further-
more, in case the current outcomes are confirmed, the overall satisfaction percentage required to be improved and the
systems’ features should be enhanced based on people’s needs. In addition, populations from other regions should be
investigated about their satisfaction. Hence, exploring patients’ needs and how to develop the web-based appointment
system to facilitate PHCC visits should be done in a national study.
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