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ABSTRACT Healthcare has evolved significantly over time, from traditional healthcare systems to
cutting-edge medical technologies. As these technologies advance, researchers have become interested in
their usability. The usefulness of healthcare websites helps to provide more precise medical information.
A comprehensive review of the literature is required to identify usability features, techniques, and issues
in healthcare websites over a specified time period. In this study, articles from the years 2017-2021 are
reviewed from well-known digital libraries i.e, IEEE, ACM, and ScienceDirect that include papers from
various conferences, magazines, books, and journals. Initially, the study found 10,512 titles based on the
search string developed from the proposed research questions which were then further filtered down to a total
of 55 papers. This systematic literature review (SLR) summarises and collects relevant data in response to
pre-defined research questions. This analysis of existing research will help website designers and developers,
in developing more user-friendly healthcare websites for the users. In the future, this SLR will help in
determining the optimal solutions and developing a framework for the identified usability challenges and
limitations. It also includes employing the usability evaluation tools discovered by researchers to identify
and fix usability issues on websites.
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INDEX TERMS Healthcare websites, usability, usability testing, usability features, usability problems,
human-computer interaction.

I. INTRODUCTION17

With the progress of technology, it is vital to employ new and18

cutting-edge methodological tools and methods. It may be19

necessary to design or apply new usability testing techniques20

in the future, or to examine other methods of assessing21

usability that are more relevant and valuable to researchers22

or developers [1]. To make effective tools, more research23

needs to be done on making interfaces that are easy for24

users. Usability issues have a greater impact on users [2].25

As the Internet evolves, new online services in a variety of26
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approving it for publication was Orazio Gambino .

forms may become available. As a result of this evolution, 27

its information must be accessible to a diverse group of 28

people. Due to the aging problem, elderly persons (those 29

aged 60 and above) have limited abilities and have had 30

difficulty in connecting with healthcare websites. In addition 31

to regulations and guidelines that aid in the promotion of 32

accessible and relevant web content, different accessibility 33

and usability problems arise, because themajority of websites 34

are not developed with these users in mind, the problems 35

that impact older persons have received little attention [3]. 36

To ensure compliance with the accessibility and usability 37

requirements, all important stakeholders must be included 38

in the websites design phase. The goal is to minimise their 39
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TABLE 1. List of abbreviations.

age-related usability issues. If there are digital and social40

differences then improvements are necessary, especially if41

the target user groups have impairments or limited abilities,42

or when the websites are health-related. Websites should43

be effective, efficient, and gratifying in their delivery of44

accurate and timely information [4]. However, when new45

or unskilled users deal with complicated interfaces, they46

frequently struggles more [5]. The usefulness of a Graphical47

User Interface (GUI), especially for persons with poor vision,48

requires special consideration. As a result, before releasing49

software for potential uses, it is vital to conduct a usability50

test that considers these individuals into account [6].51

A. ABBREVIATIONS52

The list of abbreviations are given in Table 1.53

B. PROBLEM DEFINITION54

According to this SLR, a lot of work has been done to55

improve the usability of healthcare websites, either by testing56

or by presenting potential solutions to usability issues that57

have been identified. Specifically, this SLR examines the58

following three areas of the usability of healthcare websites:59

• Identifying the primary usability elements in current60

healthcare websites.61

• Identifying the approaches used to find usability issues62

in healthcare websites.63

• Addressing usability problems in healthcare websites64

The proposed research gives a brief description of the65

usability features, methods, and issues in Tables 7, 8, and 9.66

All work is predicated on predefined research questions67

and keywords developed during the research process. The68

findings of this research will be beneficial to HCI researchers,69

website developers, and designers because they can use the70

results as evidence to aid the investigators in their work.71

Researchers may assess usability using existing methodology72

and tools, while website designers and developers can use73

the features, methods, and problems discovered to help them74

create the most usable web interfaces.75

C. RESEARCH OBJECTIVES & CONTRIBUTIONS76

The current study aims to address the complex phenomenon77

of the healthcare websites usability for patients and physi-78

cians. The objective of the current paper is to identify79

and analyze usability issues that have a high impact on80

healthcare websites. To achieve the research objectives,81

a systematic literature review is performed. The findings82

of the study are analyzed based on decades and study83

strategy. Moreover, usability features, techniques, and issues84

are identified from the literature through the defined criteria.85

The following defined questions are addressed to achieve the 86

aforementioned objectives. 87

• What are the most significant usability features for 88

healthcare websites? 89

• For usability testing in healthcare websites; the 90

researchers proposed how many optimum methods/ 91

solutions during the census 2017-2021? 92

• What are the usability problems in healthcare websites? 93

D. PAPER OUTLINE 94

The paper is organized as follows: Methodology for the 95

SLR is explained in Section II. The results are presented in 96

Section III. The discussion is presented in Section IV Limita- 97

tions of the work are discussed in Section V. Conclusion and 98

future directions are given in Section VI. 99

II. RESEARCH METHODOLOGY 100

The amount of information available in healthcare websites 101

is rapidly increasing. Healthcare websites create a vast 102

amount of data on a daily basis, which limits their use. It is 103

possible to make a substantial contribution to the effective 104

development of healthcare websites by examining their 105

usability. Researchers play an important role in improving 106

the usability of these websites in this regard. From website 107

visitors to website developers, usability influence a multitude 108

of areas. The primary goal of research should be; to improve 109

usefulness by identifying methods for improving usability 110

features, and challenges. Usability issues in healthcare 111

websites have been identified on a broad scale. Numerous 112

approaches are being employed to accomplish this task. 113

critical features and usability concerns are being identified. 114

This SLR has a purpose to gather and analyze data 115

systematically. Papers from the year 2017-2021 are selected 116

for this SLR because the chosen timeframe is the most recent 117

one, the timeframe from 2017 to 2021 was chosen to review 118

the most updated papers published during this period. 119

A. ROLE OF USABILITY IN HEALTHCARE WEBSITES 120

According to the study, the usability attribute should be taken 121

under consideration during the development of healthcare 122

websites. All key stakeholders must be involved in the 123

development of websites to ensure that they are as accessible 124

and usable as possible. To address usability challenges of 125

healthcare websites, particularly for persons with impair- 126

ments or limited abilities [4], the following goalsmust bemet: 127

• Following the regulations and guidelines that have been 128

developed to ensure the delivery of accessible and usable 129

web content, there are still certain accessibility and 130

usability issues that need to be addressed. 131

• As most websites are not designed for users with mental 132

health problems, less attention has been given to the 133

difficulties faced by these users, in particular to people 134

with health-related problems at older ages [3]. 135

• User-friendliness and accessibility are important 136

attributes of web interfaces and they should be accessible 137

from a wide range of devices. 138
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• The user interface should be accessible, allowing139

patients to use it in different situations. This trait will140

assist them to obtain the necessary information quickly141

and more easily [7].142

Medical websites contain all of the necessary data for143

information and diagnosis. Usability refers to the ease144

of use that should be seen on every healthcare website.145

The usability features are utilized in conjunction with one146

another to accomplish a task. The data analytics assist in147

identifying problems, features, and testing methodologies148

for such websites. The results of this paper eventually will149

aid website designers and developers, as well as academic150

researchers who provide recommendations on how to create151

a useful design for healthcare websites.152

B. RESEARCH PROCESS153

Numerous studies have been conducted with the use of SLR,154

most notably in the area of properly identifying complex-155

ities [8]. Several methods exist for locating certain types156

of problems in very challenging situations. The systematic157

analysis comprises identifying, presenting, and assessing158

all accessible material that is relevant to the research159

questions and also publishing them, which gives the research160

community a better knowledge of a certain subject [8].161

The strategy for completing the SLR is determined by162

following the protocol described in [9]. Three types of actions163

are included: protocol creation, SLR implementation, and164

evidence reporting.165

C. RESEARCH DEFINITION166

The primary objective of this SLR is to undertake a167

comprehensive assessment of the present state of knowledge168

in the field of healthcare. A thorough investigation was169

conducted, which included a review of healthcare website170

features, issues, and testing methods. These data analysis171

features assist website designers and researchers in identi-172

fying specific usability issues and their solutions. This also173

informs designers about which usability attributes should174

be taken into account to increase usability. The purpose of175

this study’s systematic literature review is to undertake a176

systematic examination of medical and healthcare websites177

to provide simple and descriptive metrics for the usability178

features found on these sites. It also proposes a series of179

guidelines to follow to complete a successful SLR with180

particular objectives. Figure 1 depicts the processes required181

to conduct a thorough systematic literature review [10].182

D. RESEARCH PLAN AND METHOD183

In order to conduct the planned research study, an SLR184

methodology based on the recommendations offered by185

kitchenham is followed [10]. Figure 2 provides various186

steps to complete the proposed SLR, with each step being187

represented by a number. The first step is about framing188

research questions, and the study comes up with three189

questions to start with. Afterward, a search string is created190

FIGURE 1. Steps for systematic literature review.

FIGURE 2. Research protocol followed by the proposed SLR.

to locate relevant articles that may be downloaded from 191

the various digital libraries that are identified. Based on 192

the information included in the articles, the inclusion and 193

exclusion criteria is established. The next step is to rank 194

articles based on numerical values given to the papers based 195

on their relevancy to the research questions as they analyze 196

how it is to add those articles to this SLR and also it impacts 197

on the overall quality of this research, the relevance rate of 198

papers to each question is shown in Table 6. All of these 199

phases are explained in greater detail in the later sections. 200

E. RESEARCH QUESTIONS 201

This SLR circulates around the research questions throughout 202

the research process and are answered in Section III. 203

Following are the research questions (RQ’s) formulated in 204

this article: 205

• RQ1: What are the most significant usability features 206

for healthcare websites? Healthcare websites provide 207

several usability aspects that should be evaluated and 208

utilized in the future. 209

• RQ2: For usability testing in healthcare websites; 210

the researchers proposed how many optimum meth- 211

ods/solutions during the census 2017-2021? To assess 212
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FIGURE 3. Steps involved in the search process.

FIGURE 4. Libraries for the proposed research.

the usability of healthcare websites various methods and213

techniques are examined. These methods must be iden-214

tified to assist researchers in identifying methodologies215

concerning usability.216

• RQ3: What are usability issues exist in healthcare217

websites? Identifying usability problems with existing218

healthcare websites will benefit both developers and219

researchers. In the future, designers will avoid these220

issues, and researchers will address them.221

F. SEARCH PROCESS222

When conducting an SLR procedure, it is critical to follow a223

sound approach to ensure that pertinent studies are gathered224

from the designated digital libraries. After generating a225

collection of the most specified keywords, a systematic226

technique for obtaining the most relevant articles for the227

research is used. These keywords are used to conduct228

searches in some peer-reviewed digital libraries for research229

publications i.e. conference papers, journal articles, book230

chapters, and surveys etc. Numerous keywords associated231

with usability characteristics, testing procedures, and identi-232

fying usability problems on healthcare websites are searched233

in the libraries specified in figure 4 following the research234

questions (provided in Section II-E). The Steps involved in235

the search process are shown in figure 3. The digital libraries236

used to obtain relevant primary publications based on the237

keywords selected are shown in figure 4. These libraries238

are chosen because they are the most extensively used and239

TABLE 2. List of keywords selected for searching.

publish high-quality articles. A list of keywords is compiled 240

while searching for relevant articles in these libraries. These 241

keywords have been kept as precise as possible, and concise 242

terminology have been chosen for the task at hand. 243

Rather than employing shorter keywords, a combination 244

of words is applied, resulting in a large number of articles, 245

such as (usability of healthcare websites). To overcome this 246

issue, the paper used inclusion and exclusion criteria to ensure 247

that only relevant studies are included. Appropriate keywords 248

are selected to locate relevant articles. These keywords have 249

been chosen in combination with the research topic and 250

the intended suggested study. The search is filtered by a 251

date ranging from the year 2017 to 2021. As a result, 252

articles are found in the form of conference proceedings, 253

workshop papers, journal articles, books, and a variety of 254

other accessible resources. To find a collection of relevant 255

articles with the help of predefined keywords for searching, 256

all the digital resources are accessed and searched through a 257

manual process. 258

The Mendeley [11] research management application for 259

citation is used to keep track of all of the bibliographic 260

information. The complete search mechanism is shown 261

in figure 5. Using the root directory as a starting point, 262

a second folder is created to collect relevant articles from 263

the specified libraries. Relevant titles of 10,512 are found. 264

To begin, each folder is manually categorized, and all of 265

the articles that are downloaded are renamed with their 266

titles. As a result, duplicate articles are removed from the 267

database, which allows for saving time while evaluating 268

the quality of articles. While filtering the papers manually, 269

239 papers based on their titles are selected. Furthermore, the 270

publications are thoroughly evaluated following the abstracts 271

supplied, resulting in a total of 84 relevant papers. Moreover, 272

for the quality assessment, these articles are selected in 273

accordance with the information provided in these research 274

articles. After applying all the filters, for data extraction 275

55 papers are finalized. Due to the fact that all of these 276

steps are performed manually, including/excluding articles is 277

a time-consuming process. The complete details of the papers 278

are shown in figure 6. TheMendeley [11] software-based tool 279

for the bibliographic information is used to keep track of the 280

final 55 papers. 281

G. STUDY SELECTION 282

The selection process uses well-known digital libraries 283

to search for and retrieve papers that are most pertinent 284

to addressing the research objectives and questions. The 285
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FIGURE 5. Filtering of papers by title, abstract, and contents.

FIGURE 6. Types of selected papers.

various papers (10,512 articles) acquired from libraries will286

need to be filtered further before assembling a selection287

of the most pertinent papers for the evaluation. The288

accumulating papers undergo an inclusion and exclusion289

process. To determine which papers should be included290

in the final pool, the authors considered the following291

criteria:292

• Only those papers were evaluated that exhibit a compre-293

hensive grasp of the usability of healthcare websites.294

• Those papers that provide the facts and background295

information necessary to adequately discuss and reply296

to the research questions posed in this work are297

included.298

H. STUDY SELECTION PROCESS299

When it comes to SLR, selecting articles is a difficult task.300

Confusion arises at every level, especially when authors301

select papers while considering whether to include them in302

the final pool or not. As a result, the most important step303

is to conduct a thorough study of the journal publications.304

Correct selection of the paper consists of three phases: the305

first step involves selecting relevant papers based on their306

titles by reading out the titles of the papers. A total of307

TABLE 3. Selection of primary studies.

TABLE 4. Inclusion/Exclusion criteria of the relevant articles.

239 papers are included in this evaluation, all of which were 308

chosen solely on their titles. In the second phase, the papers 309

that are selected based on their titles are filtered using the 310

abstract of each paper, which is accomplished by reading 311

out the abstracts of relevant articles. A total of 84 papers 312

are chosen based on the abstract in the second stage of the 313

process. 314

While at the third and final stage, papers are chosen 315

based on the content presented in the paper, which is deter- 316

mined after the information has been thoroughly examined. 317

To extract the relevant information, a total of 55 papers are 318

selected for the final study for data extraction. All of this 319

process is carried out manually. Table 4 shows the inclusion 320

and exclusion criteria. 321

In Table 3, the procedure for selecting of key studies for 322

the proposed systematic literature review is shown. Figure 5 323

represents the selection of papers through title, abstract, and 324

content. Figure 6 shows the year and type of the final number 325

of papers. Table 5 presents details of years for the total 326

number of papers for the study. Table 6 depicts the ranking 327

of articles based on filtering for quality assessment. Figure 8 328

shows the total percentage of papers selected from respective 329

libraries. 330

I. QUALITY ASSESSMENT 331

A ranking criteria is applied for the quality assessment after 332

the inclusion/exclusion step on the final papers. These papers 333

are explained in detail below. This process shows how much 334

a paper is similar to the research question. 335
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TABLE 5. Year-wise representations of selected papers.

FIGURE 7. Year-wise distribution of selected studies from year 2017-2021.

RQ1. What are the most significant usability features for336

healthcare websites?337

RQ2. For usability testing in healthcare websites; the338

researchers proposed how many optimum solutions during339

the census 2017-2021?340

RQ3. What are the usability problems in healthcare341

websites? The authors analyzed every paper manually, and342

after the analysis of each paper their relevancy is shown based343

on below scoring:344

• 0 - In case of paper that do not show any relevancy to the345

respective question.346

• 0.5 - In case of paper show some relevancy to the347

respective question.348

• 1 - In case of paper shows full relevancy to the respective349

question.350

Based on the quality assessment the papers are evaluated351

according to the predefined research questions. Table 6 shows352

the assessment results for each article. After completing353

the assessment procedure and assigning weighted values to354

each article is based on the research questions, the paper355

is arranged in descending order with the most relevant356

paper at the top and the less relevant at the bottom. After357

executing this procedure, it is discovered that an article358

FIGURE 8. Percentage contribution of articles/papers.

FIGURE 9. Quality assessment of articles.

summed value is more than or equal to 2, indicating that 359

the paper is most relevant to the selection criteria. Figure 9 360

shows the quality assessment of articles after filtering 361

diagrammatically. 362

J. DATA EXTRACTION 363

All of the analysis is stored and evaluated after the search 364

process, the quality assessment phase, and the aggregation 365

of the most relevant papers. Important information gathered 366

during the evaluation and inclusion/exclusion phases is 367

presented in the form of a table. 368

• Figure 6, shows the total number of papers and their 369

information. 370

• Table 5, shows the yearly distribution of the papers 371

ranging from the year 2017 to 2021. 372

• Figure 7, shows the yearly based distribution of papers. 373

• Table 7, provides the most significant usability features 374

for healthcare websites. 375

• Table 8, shows usability testing techniques used 376

for testing healthcare websites during the census 377

2017-2021. 378

• Table 9, presents usability issues identified in healthcare 379

websites. 380
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TABLE 6. Articles filtering for quality assessment.
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TABLE 6. (Continued.) Articles filtering for quality assessment.

III. RESULTS381

A. RQ1. WHAT ARE THE MOST SIGNIFICANT USABILITY382

FEATURES FOR HEALTHCARE WEBSITES?383

Numerous researchers have identified and presented usability384

features for healthcare websites. The usability of healthcare385

websites will improve if the features listed below are386

included. According to researchers, accessibility, efficiency,387

efficacy, and satisfaction are all desirable characteristics.388

Utilization of interface elements such as physical buttons and389

iconic representations, as well as estimation of ampleness,390

proficiency, and satisfaction are also necessary. Menus, col-391

ors, navigation, feedback, video representation, web-based392

media, content organization, design, and usability all play393

a vital role in the presentation of the webpages. Healthcare394

websites must have a variety of elements including images,395

videos, and have properties of readability, interaction, and396

reliability.397

Accuracy, completeness, technical elements, aesthetics398

and design, readability, usability, and accessibility are only399

a few of the basic features of healthcare websites. Table 7400

contains the traits, a full description of these attributes,401

and responses to RQ1. The selected papers cover the402

years 2017–2021.403

B. RQ2. FOR USABILITY TESTING IN HEALTHCARE404

WEBSITES; THE RESEARCHERS PROPOSED HOW MANY405

OPTIMUM SOLUTIONS DURING THE CENSUS 2017-2021?406

This research question focuses on determining the method-407

ologies utilized in prior studies for usability testing. This408

SLR proposes several ways for usability testing that are409

discovered through a systematic process. Several usabil-410

ity testing techniques are identified, including task-based411

evaluation, qualitative (e.g., interviews), quantitative (e.g.,412

questionnaires), Accessibility Guidelines 2.0 (WCAG 2.0),413

task-based checklists, semi-structured interviews, software-414

based testing, Nielsen usability heuristics, generation of a415

virtual amblyopia screen, observation, systematic literature 416

review, content analysis, remote usability testing, think-aloud 417

usability testing, guideliner, controlled experiments, remote 418

access method, modified think-aloud, collaborative user 419

experience, System Usability Scale, Qualitative Research 420

via focus group, interview, survey, sampling procedure 421

using codebook, scoping review methodology, omnibus test, 422

tool based evaluation, telephone-based. Table 8 has a full 423

summary of the usability testing approaches. The articles are 424

chosen from the year 2017–2021. 425

C. RQ3. WHAT ARE THE USABILITY PROBLEMS IN 426

HEALTHCARE WEBSITES? 427

Each website encounters a variety of issues, one of which 428

is usability because usability is the primary characteristic 429

of websites, particularly for healthcare websites, the third 430

research question addresses identifying current healthcare 431

websites with usability issues. Inadequate feedback, nav- 432

igational difficulty, consistency, coloring, layering, navi- 433

gational complexity, layout persistence, an inconvenient 434

input method, cross-device interactions, accessibility and 435

navigation, findability, search feature, visual media, written 436

media, anecdata, factual, and digital message features are 437

just a few of the issues discovered. Table 9 shows a full 438

overview of these points. The articles chosen span the 439

years 2017–2021. 440

The results of this SLR are provided systematically so that 441

it is easy for everyone to extract their relevant information 442

efficiently. 443

In the next discussion section IV will discuss previous 444

work done on usability evaluation, usability heuristics 445

provided by Nielsen, usability metrics, 5 basic principles 446

of usability, some equations to calculate usability, and the 447

results of this paper will also be discussed. Limitations of the 448

research are further analysed in section V which will provide 449

a gateway for the researchers to work on. 450
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TABLE 7. Most significant usability features for healthcare websites.

IV. DISCUSSION451

Conventional reviews are believed to be less successful452

than SLR [1], while the outcomes of a well-designed453

systematic literature review can be more effective. The 454

researcher’s examined the websites and discovered sev- 455

eral helpful usability characteristics, including correctness, 456
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TABLE 8. Usability testing techniques used for testing healthcare websites during census 2017-2021.
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TABLE 8. (Continued.) Usability testing techniques used for testing healthcare websites during census 2017-2021.
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TABLE 9. Usability problems identified in healthcare websites.

completeness, technological aspects, design, aesthetics, read-457

ability, usability, and accessibility. Navigation is also critical458

to a website’s usability [44]. The next sub-section will459

examine the topics in more detail, taking into account the460

previously mentioned research questions. Each question is461

addressed individually. The paper is discussed sequentially462

in accordance with the research questions. Table 5 shows a463

total of 55 relevant primary studies that are chosen based on464

the inclusion/exclusion criteria.465

A. WEBSITE USABILITY466

Usability is a term that refers to both characteristics of467

a website and a design strategy that prioritizes the user’s468

needs. It takes a user-centric approach to design in order to469

guarantee that websites are efficient and simple to use for470

everyone, not just the designers. Making a website useful471

(by making it simple) is one of the most challenging aspects 472

of web design. The usability of a website is driven by two 473

objectives: clarity and utility, and designers must prioritize 474

both. In other words, web designers are tasked with the 475

responsibility of building websites that not only appears 476

nice but also perform as expected by users, which is not an 477

easy task even for the most experienced designer. Table 10 478

summarises many of the usability aspects reported by several 479

evaluators. 480

B. NIELSEN’s USABILITY HEURISTICS 481

These are 10 fundamental principles of user interface 482

design. They are referred to as ‘‘heuristics’’ since they are 483

more similar to general guidelines and specific usability 484

recommendations proposed by Nielsen [68], as seen in 485

Figure 11. 486
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TABLE 10. Usability attributes of various standards or models.

FIGURE 10. Basic five website usability principles [61].

C. USABILITY METRICS: A MEASUREMENT APPROACH487

The question is, how can a design be evaluated? It should488

be examined by the designers themselves in the first step.489

Decision-makers should express their ideas in light of this490

assessment. Then, test it with the intended audience to get491

feedback. The same procedure should be used to evaluate492

usability. It is beneficial if the design is accepted by users493

or testers. They should be subjective since these data-driven494

methodologies are employed for the majority of designs,495

but usability metrics are critical for determining how users496

feel [69].497

1) USABILITY METRICS: WHAT IS IT?498

While assessing the effectiveness, satisfaction, and efficiency499

of users while interacting with products, these metrics500

are utilized to determine the ease with which the user501

FIGURE 11. Nielsen’s ten usability heuristics [68].

interacts with the interface. When it comes to determining 502

the usability of a website, it is often calculated during 503

user testing. The researcher is critical in documenting and 504

monitoring the activities completed by users during usability 505

assessments. Several of the duties include ‘‘finding a doctor’s 506

contact information’’ and ‘‘locating a therapy for an illness’’, 507

particularly when browsing healthcare websites. While Jacob 508

Nielsen, inventor of ‘‘NN Groups’’ recommends a minimum 509

of five people for the usability test, the findings are more 510

acceptable with twenty users. 511

During usability testing, researchers record the behaviors 512

of users and calculate these measures. Let’s take a closer 513
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look at how these metrics are measured and how a successful514

measurement may be accomplished.515

2) SUCCESS SCORE516

Regardless of how long it takes, usability measurements will517

nearly always be at the top of the list, as the success rate is a518

critical component of usability assessment. Success may be519

defined as if users successfully complete a task assigned to520

them. The formula for determining the success score is shown521

below:522

Success Score =
No of completed tasks
Total No of attempts

(1)523

When calculating the success rate, the range of possible524

scores is 0 to 1, or 0 to 100%. While measuring using the525

0 and 1 system, this showed whether the task was success-526

fully completed or not. Whereas intermediate instances are527

disregarded. A small amount of success in an endeavour528

typically equates to failure or zero. If the task is done529

with some inaccuracy, it should be assigned to a different530

group for more exact measurement. Consider the task of531

scheduling an appointment with a physician. In this case,532

a partial error might be as simple as inputting the incorrect533

payment card information, being unable to pay with a credit534

card, or choosing the inaccurate doctor. The difficulties535

may be precisely traced using the score of the ‘‘partially536

successful’’ group. Finding the source of the problem is537

simple with this group. As a result, qualitative UX research538

yields more extensive and in-depth results than quantitative539

research, which produces a precise but narrowly focused540

collection of data. It is not necessary to have a 100% success541

rate when considering the success rate; a score of 78% is542

sufficient.543

3) NUMBER OF ERRORS544

There are two types of errors in general. An error is any545

incorrect action that a user doeswhile completing a task. If the546

objectives are met but errors occur, they are referred to as547

‘‘slips.’’ For instance, if typos are made during the date of548

birth registration or if the goals are incorrect, they are referred549

to as ‘‘mistakes’’, for example instead of inserting the birth550

date, entering today’s date. The error may be measured in551

two ways: first, by calculating the percentage of errors that552

occur, and second, by focusing on a single error, especially553

if it occurs frequently (error occurrence rate). To get the554

error occurrence rate, divide the total number of errors by the555

total number of attempts. Why should mistakes be recorded556

if they occur regularly? If a user is repeatedly pressing the557

disabled button then, each click should be counted as one558

attempt.559

Error Rate =
No of errors

Total No of attempts
(2)560

To calculate the error rate, all potential mistakes must be561

counted. To do this, the number of error possibilities must562

be specified, taking into account all conceivable slips and563

errors. Complex task will result in more mistakes than the 564

simple one. The following equations may be used in this 565

manner: 566

Error Occurrence Rate =
Total No of errors

Total No of possible errors
(3) 567

Because of the fact that human is not a machine, it will 568

make errors during the interaction. The total number of 569

errors cannot be zero. Due to the inherent human tendency 570

to make errors, users must commit errors during usability 571

testing. According to Jeff Sauro in his book, ‘‘just 10% 572

of tasks are completed without error.’’ The success rate 573

and error rate of a product can be used to determine its 574

effectiveness. Additionally, these indicators are used to assess 575

efficiency. 576

4) TASK TIME 577

Usability is frequently used to refer to a user’s ability to 578

effectively perform a task on time. Nonetheless, the task time 579

metric is simple, and it may be completed with maximum 580

efficiency. 581

Task Time =
time1st user + time2 + . . . .+ timen

Total No of users
(4) 582

How can a tester assess if a result is acceptable or 583

unacceptable if the average time is recorded? While there 584

are some standards for other metrics, none exist for task 585

time. Experienced users can recommend an optimal task 586

time. To do this, an average of each small task, such as 587

‘‘pointing with the mouse’’ or ‘‘clicking,’’ is added. The 588

time may be computed relatively precisely by utilizing a 589

specializedmodel such as KLM (Keystroke LevelModeling). 590

It is common practise to utilize task time metrics to compare 591

the performance of a product to prior versions or to compete 592

with other products. While the time difference is frequently 593

minimal, keep in mind that a short task time does not always 594

imply a flawless design. 595

5) EFFICIENCY 596

One of the most fundamental methods of evaluating effi- 597

ciency is time-based efficiency, which considers how long an 598

activity takes and how effectively it is completed. 599

Time− Based Efficiency =

∑R
j=1

∑N
i=1

nij
tij

NR
(5) 600

There are several satisfaction indicators accessible. Users are 601

prompted to complete a questionnaire during usability testing 602

to collect data for these metrics. 603

6) SINGLE EASE QUESTION (SEQ) 604

UX researchers should utilize this statistic since it’s simple 605

but effective. When a task is completed, a single question is 606

asked, as shown in figure 12. This is much simpler than all 607

those intricate computations. 608

The core of user experience is captured by SEQ. The job 609

may take a user longer to complete, but the other metrics did 610
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FIGURE 12. Single Ease Question (SEQ) [69].

FIGURE 13. System Usability Scale (SUS) [69].

not give them the same sense like What if the user just takes611

longer to react? Users’ subjective assessments of difficulty612

are just as important as the number of errors they make. On a613

scale of 1 to 7, users assess task difficulty to 4.8 but it should614

not be less than that, as this indicates that it is difficult.615

7) SYSTEM USABILITY SCALE (SUS)616

For those who don’t believe in the single-question approach,617

the System Usability Scale is a set of 10 questions. The618

product is given a score on a scale of 0 to 100 depending619

on the responses, as illustrated in figure 13, (each question620

is worth 10 points). This approach is quite successful when621

comparing a self-made design to others: the average SUS is622

68 points. A score of 80 or above is deemed exceptional.623

D. USABILITY AND ITS ROLE IN HEALTHCARE WEBSITES624

The term ‘‘usability’’ is coined around ten years ago to625

replace the term ‘‘user friendly’’, which had gained a slew of626

very imprecise and subjective meanings by the early 1980s.627

There is no exact definition of the term usability. Many views628

are regarding the word usability in which three are as under:629

• User-oriented view: presents usability of the product that630

can be judged in terms of the user’s mental effort and631

attitude.632

• Product-oriented view: shows that usability can be 633

judged in terms of the product’s ergonomic features. 634

• User performance view: determines usability by looking 635

at how a user interacts with a product, with a focus on 636

either; 637

Acceptability: determines whether or not the 638

product will be used in the actual world. 639

Ease-of-Use: simplicity of using the product. 640

Usability refers to the ease with which an interface may 641

be used. The study revealed that usability is crucial when 642

it comes to designing healthcare websites. The web user 643

interface should be simple to navigate. Patients should always 644

be able to use the user interface in a simple and easy way [7]. 645

V. LIMITATIONS OF THE RESEARCH 646

The current study used a sample size of 55 publications to 647

extract usability features, techniques, and issues. However, 648

these articles were chosen in accordance with pre-defined 649

inclusion/exclusion criteria. The majority of the researchers 650

of the chosen publications are academics. They may lack 651

knowledge in the field of web development. To validate the 652

current study’s conclusions, we will perform an empirical 653

investigation in the healthcare web development industry. 654

Following are some of the limitations of this work: 655

1) Articles only from high peer-reviewed libraries are 656

selected. 657

2) Only the papers ranging from the year 2017-2021 are 658

selected for review. 659

3) This research used a search string instead of manual 660

keywords resulting in a huge amount of data. 661

4) Google scholar is not utilized for article searches due 662

to the possibility of receiving results from different 663

journals. 664

5) Only those papers which are in the English language 665

are considered. 666

VI. CONCLUSION 667

Usability of healthcare websites is a problem that must be 668

resolved. Since doctors and patients are the primary users 669

of these websites, their usability must be the main focus 670

during the design process. The proposed research found 671

usability features, methodologies, and issues for the websites 672

presented in Tables 7, 8, and 9 respectively. The current 673

research is an endeavour toward a comprehensive report 674

on healthcare websites usability. The proposed study uses 675

systematic literature protocol and guidelines as presented 676

by Kitchenham et al. [8]. Data was collected from the 677

work published from the year 2017-2021 in the form of 678

conferences, magazines, books, journals, and other online 679

resources. Initially, the study found 10,512 titles based on the 680

search string developed from the proposed research questions 681

which were then filtered down to a total of 55 papers. 682

This research work provides the year-wise distribution of 683

the included relevant articles ranging from 2017 to 2021. 684

Results present questionnaires, observations, task-based eval- 685

uations, tool-based evaluations, and surveys are frequently 686
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utilised techniques to evaluate the usefulness of healthcare687

websites. Providing appropriate feedback, efficiency, iconic688

representation, video representation, and accuracy are some689

of the basic usability features of healthcare websites while690

inadequate feedback, difficulty in navigating, consistency,691

search features, cross-device interactions, and lack of digital692

messaging features are some of the problems identified693

in healthcare websites. Furthermore, to guarantee optimal694

usability, designers typically test a design at various levels695

of production, from wireframes to the final deliverable. With696

the development of technology, user-centered design should697

be developed to make tasks simple for users to accomplish698

their goals. User preferences are mostly ignored. This SLR699

is conducted in light of these concerns to investigate new700

approaches for researchers and designers, so a useful design701

can be developed.702

IMPLICATIONS AND FUTURE DIRECTIONS703

This study will assist designers and researchers for evaluating704

healthcare websites and improving their quality using the705

outlined techniques identified in the work. With the help of706

this SLR, the identified usability problems will serve as a707

basis for further investigation and possible solutions.708

Additionally, the study will direct doctors and other709

healthcare professionals to helpful websites. The article also710

highlights key usability elements that should be taken into711

account while designing healthcare websites.712
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