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ABSTRACT 

Introduction: Health information systems (HISs) with poor design could be challenging 

and prone to issues. Analyzing the usability of a system allows the developer to identify 

and fix user problems. To the best of our knowledge, no published studies have assessed 

the usability of the healthcare information system (TrakCare 2022) in Sultan bin 

Abdulaziz Humanitarian City (SBAHC). 

Objective: To measure the system acceptance of TrakCare 2022 among healthcare 

providers in SBAHC. The secondary objective is to identify areas for improvement. 

Methods: The study used a mix of quantitative and qualitative methods to assess the 

usability of TrakCare 2022. The quantitative method was a cross-sectional study to 

evaluate the system’s usability using the system usability scale (SUS), which was 

distributed online through WhatsApp and email. The qualitative method used semi-

structured interviews to identify the advantages and challenges of the TrakCare 2022 

system. All data were collected from healthcare providers in SBAHC. 

Results: A total of 285 participants participated in the survey, with an average SUS of 

53.7, which means marginal acceptability. There was a significant association between 

the average score and gender, age, specialty, and year of experience. However, in terms 

of acceptability level, a significant association was found only with users’ specialties. 

According to the semi-structured interview, users found the following advantages of 

TrakCare 2022: easy to navigate and learn, easy to access to information, and saves time 

during documentation. The disadvantages were the absence of the search icon, 

information being located in a separate system, and slow performance and limited log-in. 

Users suggested adding direct communication between users and more ready-made 

templates to add value to the system. 

Conclusion: Although the TrakCare 2022 system was found to have a SUS score that 

indicates marginal acceptability, important usability benefits, drawbacks, and suggestions 

were still noted. Insights into the literature on healthcare information system usability and 

optimization for improved user satisfaction could be gained by further investigating these 

usability concerns and putting user recommendations into practice. 
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1. Introduction & Literature Review  

Health information systems (HISs) are currently used worldwide because they provide fast and 

easy access to crucial health information. However, a system with poor usability may be prone 

to errors and become problematic, resulting in low efficacy and efficiency [1,2]. In contrast, a 

user-friendly information system can increase productivity, efficiency, and users’ acceptance, 

as well as decrease errors [3,4]. To recognize and address these issues, it is strongly advised to 

analyze the usability of the system, as it is one of the primary causes of deficiencies [2,4,5]. 

Usability can be determined through user interactions with the system [6,7]. The literature 

contains a variety of methods for evaluating the usability of a system through user involvement, 

such as surveys, user testing, system logs, and interviews [1,8]. However, using a variety of 

methodologies for evaluating HIS usability is preferable [9]. 

Conducting a usability analysis allows developers to identify and fix user problems, thus 

saving money by updating the system instead of implementing a new one [10,11]. To the best 

of our knowledge, the usability of the healthcare information system in Sultan bin Abdulaziz 

Humanitarian City (SBAHC) has not yet been assessed. SBAHC is a non-profit rehabilitation 

hospital and medical facility located in Riyadh City, Saudi Arabia. It has 511 beds and offers 

surgical and medical rehabilitation services for pediatric and adult populations [12]. Since 

2003, SBAHC has used a unified HIS called TrakCare Intersystem, which is updated regularly. 

TrakCare is a web-based healthcare information system that provides electronic patient records 

for health organizations. With a single data repository, it offers clinical, administrative, lab, 

and community care functionality. It allows patient information to be shared securely and 

seamlessly between all departments. Worldwide, TrakCare is available in different healthcare 

organizations in over 27 countries [13]. Information system usability enhancements can result 
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in high user productivity, few errors, and increased system efficacy and efficiency [3,4,14]. 

Detecting usability issues is important [8,15]. Therefore, this study evaluates the usability of 

TrakCare version 2022 and identifies issues affecting user usability in SBAHC.  

Literature Review 

Usability and Its Effects 

Individuals’ perspectives on technology’s utility and satisfaction with a system can affect how 

the system will perform [16]. According to numerous studies, the qualities of information 

system usability include user satisfaction, system effectiveness, and simplicity of use. These 

aspects must be addressed to improve users’ experiences with the system [3,17]. Improving 

the usability of an information system can lead to more productive users, fewer mistakes, and 

increased efficacy and efficiency of the system. Therefore, it can increase user acceptance and 

satisfaction [3,14]. On the contrary, some difficulties can arise for healthcare companies 

because of problems encountered by users [6,18]. Studies have suggested that usability issues 

in the HIS may contribute to various medical errors, including incorrect prescription dosage 

entries [3]. Furthermore, the Institute of Medicine has identified the ineffective usability of 

health information as an obstacle to providing safe and effective services [19,20]. Examples of 

frequent usability issues with the existing HIS include issues with stability, user control, 

flexibility, and lack of assistance [21,22]. Apart from this, one of the major issues affecting 

users’ interactions with the system is then inappropriate user interface and system conflict with 

the clinical process [6,23]. Moreover, the multitude of windows and options and the 

requirement to use numerous systems make using the HIS even more challenging [21]. 

Usability issues, such as complex data entry and use, have become major causes for worry for 

physicians [24,25]. According to earlier research, cognitive effort and time constraints at work 
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are related to the stress experienced by physicians due to usability issues with the HIS [21]. 

The usability of HIS affects doctors’ health due to strain and causes burnout and poor work 

outcomes [21,26,27]. In addition, more time pressure is tied to technical issues in information 

systems [21,28]. In another study, doctors demonstrated higher negative perceptions of HISs 

when they were poorly constructed and unresponsive and when system breakdowns were 

frequent [14,29]. Similarly, usability issues such as workflow disruptions and complex 

documentation have also been increasingly acknowledged among nurse users [26,30]. Studies 

have shown that nurses experience strain and psychological suffering due to the unreliability 

or inefficiency of HISs [14,27,31]. Consequently, frustration has been linked to improper 

system usability for healthcare providers [32]. Thus, it is essential to pay attention to usability 

issues in health organizations’ information systems. Usability problems in a HIS that lead to 

medical errors are more concerning. Health providers may enter incorrect information due to 

certain interface issues and may threaten patients [8]. Thus, detecting and fixing usability 

issues are crucial to avoid impairing user performance [8,15]. 

 

 

Evaluation of System Usability 

Several methods have been used to evaluate HISs worldwide, but usability testing is among 

the most effective and popular methods [33]. Usability tests are carried out throughout system 

design and before and after implementation. The approaches for evaluating user interfaces can 

be divided into those that involve experts and those that involve users [8,34]. In an examination 

with experts, inspectors analyze the software to identify usability issues using heuristics or best 

practices. In user-involved approaches, professionals ask end users for feedback on the 
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system’s usability through surveys, user testing, system logs, interviews, and other techniques 

to understand how users use the system’s features [1,8]. As users interact with the system, 

usability can be assessed and examined in several aspects [6,7]. However, usability testing 

often highlights how satisfactory the user experience is in terms of the users’ viewpoint [6,7]. 

Different studies have assessed HISs using usability surveys [35,36]. The SUS questionnaire 

is a well-known metric for rating a system’s usability among users [37]. This questionnaire has 

been used as the main instrument to evaluate the usability of healthcare systems in different 

studies [32,38] It uses a Likert scale in which respondents are asked to rate a statement whether 

they agree or disagree with it on a scale of 5 or 7 [37,39]. It is a scale with strong face validity 

and high reliability [40,41]. However, this tool is not diagnostic because it does not determine 

which part of the system makes it useless [40,42]. Therefore, several studies have combined 

this scale with different scales or other techniques, such as semi-structured interviews [43]. 

Evaluating the usability of HISs using a variety of methodologies is preferable [9]. 

In sum, the literature demonstrates how some issues limit HISs. Usability is one of these issues, 

as it negatively affects users and system functions. As a result, evaluating a system’s usability 

is crucial to addressing these issues.  
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   1.1 Research Question   

What is the usability level of TrakCare 2022 in SBAHC, Riyadh, Saudi Arabia? 
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1.2 Objectives  

Specific Objectives  

To measure the system acceptance of TrakCare 2022 among healthcare providers in SBAHC. 

1.3.2 Secondary Objectives 

To identify the areas affecting the usability of TrakCare 2022 among healthcare providers in 

SBAHC. 
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2. Methods 

Study Design 

The study used a mix of quantitative and qualitative methods to assess the usability of TrakCare 

2022. The quantitative method was a cross-sectional study using an online questionnaire, and the 

qualitative method was a semi-structured interview. The questionnaire was in English, which is a 

valid and reliable questionnaire for assessing system usability from the users’ perspective. The 

SUS was distributed through email and WhatsApp. After collecting the questionnaire responses, 

semi-structured interviews were conducted using open-ended questions to identify the negative 

and positive issues affecting system usability. The data collection for the questionnaire started in 

October 2023 until January 2024. The qualitative phase began in January 2024 until February 

2024.  

Study Area/Setting   

The study was conducted in SBAHC. The facility used TrakCare InterSystems version 2022 as the 

healthcare information system. Institutional review board (IRB) approvals were obtained from two 

IRB boards, the SBAHC and the King Abdullah International Medical Research Center. The 

participants’ consent was obtained before participating in the study, and participation was 

voluntary. Confidentiality of the participants’ information was guaranteed; it would not be shared 

with anyone other than the research team. All their data were utilized solely for the study. 

2.3 Study Subjects  

Inclusion criteria 

• Clinical staff working at SBAHC, including full- and part-time contracts 

• Fluent in English 
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• Clinical staff using the TrakCare information system (physicians, nurses, pharmacists, 

nutritionists, dieticians, radiologists, physical therapists, occupational therapists, speech therapists, 

and other clinicians such as psychologists, social workers, prosthetics, and orthotics) 

Exclusion criteria 

• Clinical staff not working in SBAHC 

• Staff other than healthcare providers 

• Not fluent in the English language 

• Trainers, interns, and staff  

Sample Size  

The number of clinical staff working in SBAHC is 996. The sample size was obtained using an 

online calculator (available at https://www.calculator.net/sample-size-calculator.html) with the 

following parameters: population size of 996, margin of error of 5%, confidence interval of 95%, 

and population proportion of 50%. The estimated sample size was ≥ 278. 

Sampling Technique  

The sample was obtained using a non-probability convenience sampling method. The sample was 

recruited to participate in the study through an invitation link sent through official email in the 

organization and WhatsApp, the most popular social media platform used in Saudi Arabia [44]. 

The survey was constructed in an online form using Microsoft Forms, and participants were 

required to indicate their agreement to participate in the study by clicking on the “I Agree” icon. 

For the interviews, convenience sampling was conducted by contacting the staff who participated 

in the survey and obtaining their agreement to do the interview. According to Saunders the 

minimum required sample size for semi-structured interviews is between 5 and 25 [45]. Thus, our 

https://www.calculator.net/sample-size-calculator.html
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target sample was in the range of 5–25 or until saturation was reached. All individuals who 

participated in the interview signed a consent form before their interviews were audio recorded.  

1. Quantitative method 

Questionnaire 

The first part of the questionnaire covered demographic data and was followed by the SUS survey. 

System Usability Scale  

An English version of the self-administered online questionnaire was used to achieve the study 

objectives. The SUS is a tool with strong face validity and high reliability, with a Cronbach’s alpha 

of over 0.90 [40,41]. This scale has 10 items that intend to measure usability, except for item 

numbers 4 and 10, which focus on the learnability of the system [46]. The items in odd numbers 

were positive sentences, while the items in even numbers were negative sentences. All items were 

rated with scores at a range of 5–1, which indicate strongly agree to strongly disagree. After 

calculating the responses of each item, the final scores for the SUS can range from 0 to 100, with 

higher scores indicating better usability [40,46] 

2. Qualitative method 

Semi-Structured Interview 

The second method was semi-structured interviews conducted in English and by one interviewer 

in a quiet and comfortable room. Before starting the interview, the interviewer introduced 

himself/herself and explained the project topic and the objective of the study. Consent was then 

obtained from the participants to ensure confidentiality and anonymity. A copy of the consent form 

is attached in the Appendix. 

After introducing the interview process, the researcher began audio recording the interview using 

a digital recorder and mentioned the date, time, location, and interviewer’s name. The researcher 
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concluded the interview by saying, “The interview has ended.” Each interview did not exceed 30 

minutes. 

The interview contained the following open-ended questions: 

Q1: What do you see as the primary function of TrakCare 2022? 

Q2: What do you like about the current TrakCare 2022? (can mention up to three answers) Why? 

Q3: What do you not like about the current TrakCare 2022? (can mention up to three answers) 

Why? 

Q4: Is there anything you often look for on TrakCare 2022 that is missing or hard to find?  

Q5: Is there any way TrakCare 2022 does not support your current needs? 

Q6: Do you want to add anything regarding TrakCare 2022 that you think would add more value? 
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2.1. Statistical Analysis   

Quantitative Method: System Usability Scale  

The questionnaire was conducted online using Microsoft Forms. Duplicate or incomplete data 

were removed. Participants other than clinicians were excluded from the analysis. All data were 

analyzed using the Statistical Package for the Social Sciences software version 27. The 

demographic data (age, gender, specialty, and work experience) are presented as frequencies and 

percentages. Acceptability was determined using Sauro’s and Lestarie’s approaches [47,48]. A 

score above 70 was considered acceptable, and a score below 50 was unacceptable. Scores between 

these were considered marginally acceptable. The chi-square test was used to assess the association 

between acceptance level and demographic data. A p-value less than or equal to 0.05 was 

considered statistically significant. 

Qualitative Method: Semi-Structured Interview  

The interviews underwent quantitative and qualitative analyses. For the participants, information 

about their age, gender, specialty, contract type, and work experience underwent descriptive 

analysis of the total number and percentage of each category. For the recorded interviews, speech-

to-text transcription was conducted using TurboScribe software. For double checking, a human 

examiner reviewed the created text using this tool. In analyzing the interview, coding analysis was 

performed to identify similar themes in the interviews using ATLAS.ti software version 7.9.0. 

Two assessors labeled the responses based on the pattern or idea; similar labels were coded and 

grouped into one code using an inductive approach. The results were then presented using a 

thematic analysis table. After identifying the themes, the quotes, participants’ numbers, and IDs 

were added as columns.  
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3. Results 

3.1 Quantitative method (SUS) 

3.1.1 Demographic characteristics of the sample 

A total of 285 participants were included in the study. The majority of the participants (189 

[73.2%]) were aged 20–40 years, with a predominance of women (157 [60.9%]). Regarding 

specialty, the clinicians were distributed more or less the same across specializations, with a 

considerable majority of 63 (24.4%) being nurses. The majority of the participants (255 [98.8%]) 

had a full-time contract, and more than half (196 [76.0]) had more than two years of work 

experience in SBAHC (Figures 1 and 2).   

3.1.2 Average SUS score and acceptability level  

The SUS scores were calculated based on the following: First, each question’s value score was 

changed, as the questionnaire had negative and positive statements. For the odd number questions, 

the respondents’ values were deducted by 1. For the even number questions, the respondents’ 

values were deducted by 5: (Q1 – 1) + (5 – Q2) + (Q3 – 1) + (5 – Q4) + (Q5 – 1) + ( 5 – Q6) + 

(Q7 – 1 ) + ( 5 – Q8) + (Q9 – 1) + ( 5 – Q10). The values of all the new questions were summed 

up, and the total was multiplied by 2.5, yielding a scale of 0–100 [47,49]. That is, a score above 

70 was acceptable, that below 50 was unacceptable, and that between this range was considered 

marginally acceptable. Figure 3 illustrates the score interpretation [47,48]. 

Table 1 presents the average SUS score and percentage for each statement. Based on the findings 

after the calculation, the average SUS score was 53.7. As the SUS score was greater than 50 but 

less than 70, the healthcare system was marginally acceptable. More than half of the participants 

were within the marginally acceptable level (143 [55.4%]) (Figure 4).  
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Figure 1. The sample’s percentage of each demographic category (age, gender, contract type, and work 

experience). 

 

 

 
Figure 2. The sample’s percentage for each specialty. 
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Figure 3. Interpretation of the average SUS score and acceptability level (unacceptable, marginally 

acceptable, acceptable). 

 

 
Figure 4. Average acceptability level of all the participants: unacceptable, 89 (34.5%); marginally acceptable, 143 

(55.4%); acceptable, 26 (10.1%). 

 

53.7 
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Table 1. The average SUS score and the percentage for each SUS statement. 

 

 

 

 

 

 

 

 

 

 

 

Statement 

Strongly 

disagree (1) 

 

Disagree  

(2) 

 

Natural  

(3) 

 

Agree 

(4) 

 

Strongly 

Agree (5) 

 

Average 

SUS 

score 

I would like to use TrakCare 

frequently.  
18 (7%) 64 (24.8%) 76 (29.5%) 49 (19.0%) 51 (19.8%) 3.20 

I found TrakCare to be 

unnecessarily complex, 
48 (18.6%) 60 (23.3%) 71 (27.5%) 64 (24.8%) 

15 (5.8%) 

 
2.76 

I thought that TrakCare was easy 

to use. 
22 (8.5%) 70 (27.1%) 86 (33.3%) 56 (21.7%) 24 (9.3%) 2.96 

I think that I will need the support 

of a technical person to be able to 

use TrakCare. 

53 (20.5%) 

 
84 (32.6%) 

53 (20.5%) 

 
40 (15.5%) 28 (10.9%) 2.64 

I found the various functions in 

TrakCare to be well integrated. 
23 (8.9%) 

83 (32.2%) 

 
85 (32.9%) 

48 (18.6%) 

 
19 (7.4%) 2.83 

I thought that there were too 

many inconsistencies in this 

TrakCare. 

26 (10.1%) 

 
78 (30.2%) 

87 (33.7%) 

 
48 (18.6%) 19 (7.4%) 2.83 

Imagine if many people would 

learn to use TrakCare quickly. 40 (15.5%) 72 (27.9%) 64 (24.8%) 58 (22.5%) 24 (9.3%) 2.82 

I found TrakCare very awkward 

to use. 
59 (22.9%) 

82 (31.8%) 

 
73 (28.3%) 

32 (12.4%) 

 
12 (4.7%) 2.44 

I felt very confident in using 

TrakCare. 

12 (4.7%) 

 
59 (22.9%) 

77 (29.8%) 

 
69 (26.7%) 41 (15.9%) 3.26 

I needed to learn a lot of things 

before I could use TrakCare. 28 (10.9%) 83 (32.2%) 58 (22.5%) 61 (23.6%) 28 (10.9%) 2.91 
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1.3.3 Association between the participants’ characteristics (age, sex, specialties, experience, 

and contract type) and acceptability level 

The association between the participants’ characteristics and the acceptability level using the chi-

square test revealed a significant relationship between the acceptability level and specialty (P < 

.001) (Table 2). No significant association was found between acceptability and age, gender, and 

work of experience (chi-square test, P > .05).  

Characteristics Category Unacceptable Marginally 

acceptable 

Acceptable P-value 

Age 20–30 years 37 (38.9%) 54 (56.8%) 4 (4.2%) 0.055 

31–40  36 (38.3%) 47 (50%) 11 (11.7%) 

41–50 10 (20%) 33 (66%) 7 (14%) 

51–60 6 (31.6%) 9 (47.4%) 4 (21.1%) 

Gender Male 40 (39.6%) 56 (55.4%) 5 (5%) 0.061 

Female 49 (31.2%) 87 (55.4%) 21 (13.4%) 

Specialty Physician 12 (38.7%) 15 (48.4%) 4 (12.9%) < 0.001* 

Nursing 11 (17.5%) 36 (57.1%) 16 (25.4%) 

Physical 

therapist 

24 (52.2%) 18 (39.1%) 4 (8.7%) 

Occupational 

therapist 

12 (40%) 17 (56.7%) 1 (3.3%) 

Speech 

therapist 

3 (30%) 7 (70%) 0 

Pharmacist 6 (27.3%) 16 (72.7%) 0 

Radiologist 7 (38.9%) 10 (55.6%) 1 (5.6%) 

Laboratory 

specialist 

10 (58.8%) 7 (41.2%) 0 

Other 4 (19%) 17 (81%) 0 

Work experience 

in SBAHC 

Less than 1 

year 

11 (47.8%) 11 (47.8%) 1 (4.3%) .206 

1–2 years 18 (46.2%) 18 (46.2%) 3 (7.7%) 

More than 2 

years 

60 (30.6%) 114 (58.2%) 22 (11.2%) 

Table 2. Acceptability level of each category and the association between acceptability level and 

demographic characteristics using the chi-square test. 

 

 

 

 

 

 



 

 

25 

 

 

 

 

1.3.4 Association between the participants’ characteristics (age, sex, specialties, experience, 

and contract type) and the SUS score 

Figures 5 and 6 illustrate the average scores for each group in each category. The association 

between the average score and the demographic data is presented in Table 3. The Mann–Whitney 

U test showed that female healthcare providers had significantly higher acceptability scores. The 

Kruskal–Wallis test showed a significant association between the acceptability score and age, 

specialty, and years of experience (P < .001, P < .001, P = .048, respectively). In addition, a 

pairwise comparison showed that healthcare providers aged 41–50 years had higher average SUS 

scores than younger age groups. Similarly, the participants with more than two years of experience 

had a significantly higher acceptable level than those with 1–2 years of experience. In terms of 

specialty, nurses showed significantly higher acceptability scores than physicians, physical 

therapists, occupational therapists, radiologists, laboratory specialists, and others (Appendix C). 
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Figure 5. Average SUS score for gender, age, and years of experience. 

 

 
Figure 6. Average SUS score for each specialty. 
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3.2 Semi-structured interviews  

The participants in the study were healthcare providers from SBAHC in Riyadh. A total of 13 

participants were interviewed: four nurses (30.76%), four physicians (30.76%), and nine 

therapists (38.46%). In terms of gender distribution, there were seven men (53.48%) and six 

women (46.15%). In terms of age, three participants were aged 20–30 years (23.07%), nine 

were aged 32–40 (69.23%), and one was aged 41–50 (7.69%). 

 

Categories 
Number of participants in 

each category 
Percentage 

Gender: 

- Male 

- Female 

 

- Male = 7 

- Female = 6 

- Male 53.84% 

- Female 46.15% 

Specialty 

- Physician 

- Nurse 

- Therapist 

- Physicians = 4 

- Nurses = 4 

- Therapists = 5 

- Physicians 30.76% 

- Nurses 30.76% 

- Therapists 38.46% 

Age 

- 20–30 

- 31–40 

- 41–50 

 

 

 

- 20–30 = 3 

- 31–40 = 9 

- 41–50 = 1 

 

 

- 20–30 23.07% 

- 31–40 69.23% 

- 41–50 7.69% 

 

Table 3. Demographic data of the participants in the semi-structured interviews. 

 

 

 

1. Primary function 

Among the participants, 93% were aware that the primary function of TrakCare 2022 was to record 

patient information and communicate with healthcare practitioners. They highlighted how the 

system helps with recording patient information, keeping medical records accessible and protected, 

and facilitating information sharing across disciplines. Regarding the advantages, disadvantages 

and users’ recommendations with TrakCare 2022. Tables 4, 5, and 6 show the findings from the 

semi-structured interviews, including the number of participants mentioning each finding.  
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Table 4. Advantages or TrakCare 2022 based on the semi-structured interview.  

 

Challenges  
Number of 

participants 
Quote 

Absence of the search icon 8 

“Let’s say I want to search about, for example, pain, and I 

don't know how to do it. Sometimes it's complicated to access 

some documents, especially documents that are not related to 

my field. So, searching feature is missed.” S5 

Overlooked information located 

in a separate system 
8 

“If the patient had an X-ray, then we’ll need the X-ray 

results. Sometimes, they’re not available in the system. We 

need to go to another system.” S4 

Slow performance and limited 

users logging. 
7 

“At the end of the day, it slows down. A lot of people use it. 

There are limitations in the accessibility. Sometimes, if too 

many people use TrakCare, it will heavy.” S11 

Complex steps for some 

procedures 
5 

“This defect is when you mark multiple labs already 

seen. When you have multiple labs and you have to open one 

lab, you have to mark it as seen one by one. You cannot mark 

all labs as seen simultaneously. You have to check one by 

one—seen, update, seen, update.” S11 

Table 5. Disadvantages of TrakCare 2022 based on the semi-structured interview. 

 

 

 

 

 

Advantages  
Number of 

participants 
Quote 

Easy to navigate and learn 9 

“When you want to access the patient’s profile, there 

is one tab that gives you the active clinical note. When 

you press it, it gives you comprehensive data about the 

patient. When you access it, it opens a phase for 

different areas of investigation and medical 

reports. And you can navigate it easily.” S1. 

 

Easy access to information 7 

“It’s easy to track the history of the patient since first 

admission until the last admission he is admitted…. 

Because it's easy for me to compare, like, for example, 

to see how the patient was and how he is now. To see 

his functional abilities.” S5 

Saves time during 

documentation 
7 

“You can update the previous entries. You can modify 

them and re-enter them again. So, it is always a good 

point for the system to allow users to spend less time 

on the computer.” S12 
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Table 6. User recommendations for TrakCare 2022 from the semi-structured interview. 
 

Recommendations 
Number of 

participants 
Quote 

Add direct communication 

between disciplines 
5 

“…We don't have a direct communication with the 

primary physician. We need to call nursing to ask for 

clearance.…So we can request anything from the 

doctor, who can agree or disagree without 

communicating verbally with the nurse…also we can 

apply it to all disciplinary teams. Like, if I need a 

psychologist because I need to investigate something, 

or if I observe something, I can do it through the 

system instead of calling the assigned therapist.” S2 

Add more ready-made templates 5 

 

“Maybe... If we add templates. Let's say in the 

medical reports. Make it easier, especially in the 

clinic.” S13 

 



 

 

30 

 

4. Discussion  

4. 1 System usability scale 

 

This study assessed the usability of TrakCare 2022, the HIS of SBAHC in Riyadh. A total of 285 

healthcare professionals participated in the study. System usability was measured using the SUS 

questionnaire. After calculation, the findings revealed that the system was considered marginally 

acceptable, as the overall score was 53.7, and the score was greater than 50 and less than 70. A 

similar study was conducted in 2021 in the United Kingdom to assess different electronic health 

record systems using SUS. The TrakCare intersystem was assessed among 16 organizations, and 

the median SUS score was 50 (38–55), which is closer to the SUS score in our study [38].  

Characteristics such as age, sex, experience, contract type, and specialization were assessed to 

determine whether there was an association between the usability score and these characteristics. 

Our findings showed significant differences in the average scores for gender, age, and specialty. 

However, in terms of acceptability level, significant differences were found for specialty but not 

for age, gender, and experience. Moreover, nurses’ specialties obtained higher scores than other 

specialties, thus indicating greater system agreement. Some groups in the category obtained higher 

scores than other groups, and the 41–50 age group received higher scores than the younger groups, 

with work experience of more than two years. Previous studies have found no association between 

the usability of the system and sex, indicating that users’ sex does not affect the use of electronic 

health records [36,50]. In contrast, other studies on user usability among nurses found that sex was 

associated with user acceptance of electronic health systems, as men had more positive attitudes 

about them than women [51]. This suggests further studies to assess the association between sex 

and system usability and whether women have more positive attitudes than men. Different studies 

have suggested that younger users have a more positive attitude toward the system and that they 
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have more technical skills than older users [51]. In contrast to our study, this could be explained 

by the fact that older users have more experience and familiarity with the system; thus, they have 

a more positive attitude toward the system. However, an association was found between user 

acceptability and specialty. Higher acceptance scores were demonstrated by those with over two 

years of work experience, indicating that system familiarity and experience favored usability 

judgments. Moreover, knowledge of and familiarity with the system favorably affected perceived 

usability. Higher acceptance was demonstrated by nurses compared with other specialties. These 

findings are consistent with other studies that showed differences between professional groups in 

user experience in electronic health record systems [52,53]. This could mean that each user 

specialty sees the system differently depending on the roles and responsibilities within the 

healthcare organization. This tendency emphasizes how crucial it is to consider both favorable 

opinions and usability issues when assessing HISs in healthcare settings.  

4. 2 Semi-structured Interviews 

For the semi-structured interviews, most of the participants conveyed that the system’s main 

purposes were to capture patient information and allow healthcare professionals to communicate 

with each other. This is in accordance with research on the benefits of electronic health record 

systems for improving patient care outcomes and facilitating the sharing of information [54]. The 

participants demonstrated how TrakCare 2022 made it easy for healthcare providers to access 

previous and current patient health data and allowed faster access to documentation notes from 

other disciplines. Thus, it promotes interdisciplinary collaboration and comparative case histories, 

which can contribute to better patient care. Analyzing the data gathered from electronic health 

records and comparing them over time can help with the evaluation of the provided healthcare 

services [55]. The participants were satisfied with the special “active clinical note” tab, which 
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allows easy and simple access to comprehensive patient data. This access eliminates the need to 

navigate through different pages and screens. They were also satisfied with how different parts 

were combined onto one page, thus allowing for quick access to all pertinent data and saving time 

and effort. Users’ usability can be negatively affected by multiple navigations between pages, 

which disrupts healthcare users’ workflow and increases the cognitive burden [56,57]. Another 

advantage of TrakCare 2022 observed by participants is saving time during documentation through 

the use of ready-made templates. The benefits can save time and improve overall operational 

efficiency in healthcare by ensuring that all the mandatory documentation will be filled by users. 

This advantage was noted in a study indicating that customization of templates in electronic health 

records could save time for users during documentation and improve physicians’ satisfaction while 

giving more time for patient care [58]. 

While some participants expressed satisfaction with the system in terms of navigation and easy 

access to health information, others pointed out that the lack of a search engine made it challenging 

to locate the needed information. User satisfaction may be affected by the time required to retrieve 

information. Including a search engine in an electronic health record system can improve user 

satisfaction and reduce the amount of time needed to find the information users need. Improved 

search capabilities in electronic health records have been found to increase user usability [59]. 

Another challenge in TrakCare 2022 is related to overlooked or difficult-to-find information. 

Flipping between pages to obtain various information disrupts clinicians’ activity and adds to their 

cognitive burden [56]. Users encounter delays in locating information (e.g., insurance approvals), 

need to access separate systems to view radiology images, and face uncertainty about medication 

availability. This may be due to the information being overlooked or being in a different system. 

In addition, navigating outpatient and inpatient records and searching for historical data pose 
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difficulties for users. These problems highlight how important it is to strengthen TrakCare’s 

interface with other systems to improve efficiency and streamline workflow procedures. Prior 

research has emphasized these problems, stating that limited user usability may result from non-

integrated systems, poor interoperability, and a lack of links across various HISs within hospital 

departments [60,61]. There have been reports that doctors sometimes lack access to patient records 

that were created in different clinics, hospitals, or even inside their own hospitals. This can lead to 

frustration, delays in treatment, and even risks to the safety of their patients. While some 

companies interface with labs, pharmacies, and imaging centers and share information internally, 

interoperability with outside health systems, vendors, registries, and state and local public health 

systems remains problematic [62–64]. Two primary obstacles to system access were pointed out: 

slow system performance and restricted user accessibility. They claimed that the system frequently 

operates slowly, particularly during busy periods, which results in functionality lags and 

intermittent lockdowns that could cause data loss. Some blamed these errors on network 

issues. Customers attempting to log in for everyday operations also had difficulties due to limited 

simultaneous user accessibility, especially during peak hours. This outcome is consistent with the 

most negative finding regarding the electronic health record system, namely a network problem, 

which caused pages to slow down or freeze suddenly. This problem may have more to do with 

network infrastructure than with the system itself [65]. Adopting electronic health records also has 

the benefit of increasing accessibility by allowing simultaneous access to patient records [66,67]. 

These results highlight the necessity of enhancing system capability and performance to guarantee 

improved workflow and user experience. Furthermore, some participants considered some aspects 

of the system complex and time-consuming. For example, reviewing test results required multiple 

clicks, making the user go through more steps while doing tasks involving electronic health 
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records. This is one of the aspects affecting user usability that limits the time to contact patients 

and may lead to user frustration [66,68]. Therefore, it is recommended to improve user experience 

with electronic health records to ensure fewer clicks are needed while using the computer and 

spending more time with patients [68]. 

From the users’ viewpoint, they recommended adding communication channels between 

disciplines and more ready-made templates to TrakCare 2022. Improving documentation by 

including more pre-made templates in keeping with the best practices in research emphasizes the 

significance of effective documentation [56,69]. Another study suggested using checklists and 

standard notes for documentation in electronic health records to assist users in entering necessary 

information quickly instead of relying solely on human recollection, thus undoubtedly saving time 

[56,69]. Users suggested adding communication channels between clinicians to communicate in 

relation to patient care. This suggestion could decrease service delays and reduce errors instead of 

relying on other clinicians to deliver the message. According to various studies, to enhance user 

experience, healthcare providers should use computer direct messaging features [56,59,68,70]. 

These suggestions can enhance user experience, effectiveness, and care coordination within 

healthcare systems. 
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4.1 Conclusion 

In sum, the findings from the quantitative survey method and the qualitative interviews shed light 

on the acceptability, advantages, and challenges of the TrakCare 2022 system among healthcare 

professionals. Overall, the average SUS score was 53.7, which is considered marginally acceptable 

among healthcare providers in SBAHC. Higher acceptance scores were linked to characteristics 

such as gender, age, year of experience, and specialty. The acceptability level was high among 

users with more years of experience. These findings highlight the effects of familiarity and 

experience on usability assessments. Moreover, users emphasized the advantages of the current 

system: easy access to information, easy navigation and learning, and saving time during 

documentation. Users faced some challenges with the system, such as the absence of a search icon, 

information located in different systems, and slow performance and limited users logging. 

Moreover, users suggested some recommendations that could add more value to the system. These 

results show the importance of continuous attempts to improve system usability through 

interventions, such as adding a search icon, ensuring that the system is integrated, adding ready-

made templates, improve system speed and concurrent user access, decrease multiple clicking 

during navigations, and adding direct communication channels between users. Overall, this study 

adds to the expanding amount of knowledge on healthcare informatics and highlights the factors 

affecting HIS usability. Healthcare organizations should strive to enhance overall health by 

implementing the suggested solutions and resolving the identified challenges.  

 

Strengths and Limitations 

A strength of this study is its use of two methods to assess system usability, which helps in 

collecting in-depth information. However, study have done in one organization, administrative 
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users were excluded, limited specialties were mentioned in the semi-structured interviews, as 

issues might arise with other specialties. 
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7. Appendix 

This section should include all materials and instruments used to conduct the research project. 

7.1. Appendix A: Questionnaire (SUS) 

Dear Healthcare Provider: 

We would like to ask you to participate in a brief survey on the TrakCare 2022 system with healthcare 

providers in SBAHC. It will take only five minutes of your time to complete the brief and straightforward 

survey. 

The information gathered here will be used to enhance the healthcare information system by finding 

errors that can affect the system interaction with users. 

Please be aware that your participation is voluntary and that your responses to the survey will be 

anonymous. 

By clicking the “Agree” icon, you agree to participate. 

 

Thank you for your assistance. 

Part 1: General Information. Part 2: System Usability Scale 

 

What is your age? 

 

 

o 20–30 

o 31–40 

o 41–50 

o 51–60 

o 60+ 

 

 

What is your gender? 

 

o Male 

o Female 

What is your specialty? 

 

 

o Physician, Psychiatric  

o Psychologist  

o Nursing, nurse aid, RN, charge nurse 

o Physical therapist  

o Occupational therapist  

o Speech therapist 

o Pharmacist, pharmacy aid, etc. 

o Nutritionist, dietician, etc. 

o Radiologist, radiology technologist, etc. 

o Laboratory specialist, laboratory technologist, 

etc.  

o Social worker 

o Other………..? 

 

Contract type 

 

o Full-time 

o Part-time 

 

 

Work experience in SBAHC 

 

o Less than 1 year 

o 1–2 years 

o More than 2 years 
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7.2. Appendix B: Consent form
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7.3. Appendix C: IRB Approval Letters  

 
 

 



 

 

50 
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7.4. Appendix D. Analysis of the pairwise comparison test between category groups 
 

Age 20–30 31–40 41–50 51–60 

20–30 years -    

31–40  ns -   

41–50 * * -  

51–60 ns ns ns - 

 
Experience Less than 1 year 1–2 years More than 2 years 

Less than 1 year -   

1–2 years ns -  

More than 2 years ns * - 

 
Age 

Physician Nurse 
Physical 

therapist 

Occupational 

therapist 

Speech 

therapist 
Pharmacist Radiologist 

Laboratory 

specialist 
Other 

Physician -         

Nurse * -        

Physical 

therapist 
ns * -       

Occupational 

therapist 
ns * ns -      

Speech 

therapist 
ns ns ns ns -     

Pharmacist ns ns ns ns ns -    

Radiologist ns * ns ns ns ns -   

Laboratory 

specialist 
ns * ns ns ns ns ns -  

Other ns * * * ns ns * * - 
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7.5. Appendix E: Curriculum vitae  

 

 

 Addressee and Contact: Riyadh city +966565324620 Abrar-6@windowslive.com 

 

 EDUCATION Doctor of Physical Therapy Program (GPA: 4.7) |Princess Nourah bint 

Abdulrahman University 2011-09 - 2019-02 

 EXPERIENCE 

- Physical Therapist |Sultan bin Abdulaziz Humanitarian City. 2019-10 – Present 

- Volunteered as Physical Therapist| Titanium Basketball Team (MSK clinic) 2019-2 - 

2019-4 Intern| National Guard Hospital 2018-08 - 2019-02 Intern| Sultan bin Abdulaziz 

Humanitarian City 2018-05 - 2018-07 

- Trainer| George Washington University and Hospital 2017-07 - 2017-08 

 

 LANGUAGE & SKILLS 

 

IELTS Score 6 Research Skills. Photoshop Designer. Presentation Skill. 

 

 COURSES 

 

- SCI rehabilitation – Speaker (Feb 2024)  

- Shirley Rayan Lab Training (2023) 

- Running Gait Retraining, Online at Physiopedia (30 Mar 2021). 

- Spinal Cord Injury Assessment, Online at Physiopedia (29 Mar 2021). 

- ASIA Scale Assessment, Online at AsiaElearn (22 Mar 2021). 

- Introduction to Spinal Cord Injury, Online at Physiopedia (24 Oct 2020). Wheelchair 

Fitting,  

 ACTIVITIES 

- Documentation Completion tracking for therapists users in the health information system 

in documentation completion project at sultan bin Abdelaziz Humanitarian City.2023-

2024. 

-  Conducting Workshops regarding Wheelchair skills for wheelchair users (Precautions, 

Functional Outcome, Wheelchair Skills and Transfers Skills). 2023 

 

 RESEARCH 

Ongoing (Quality of life of Spinal Cord Injury Patients Before and After Rehabilitation).  

 


