
Received: 31 January 2023 | Revised: 18 May 2023 | Accepted: 31 May 2023

DOI: 10.1002/hsr2.1330

OR I G I NA L R E S E A R CH

Benefits, barriers, and facilitators of using speech recognition
technology in nursing documentation and reporting:
A cross‐sectional study

Fatemeh Dinari1 | Kambiz Bahaadinbeigy1 | Somayyeh Bassiri2 |

Esmat Mashouf3 | Saiyad Bastaminejad4 | Khadijeh Moulaei5

1Medical Informatics Research Center,

Institute for Futures Studies in Health,

Kerman University of Medical Sciences,

Kerman, Iran

2Branch Artificial Intelligent, Islamic Azad

University Mashhad, Mashhad, Iran

3Department of Health Information

Technology, Varastegan Institute for Medical

Sciences, Mashhad, Iran

4Department of Genetics, Faculty of

Paramedical, Ilam University of Medical

Sciences, Ilam, Iran

5Department of Health Information

Technology, Faculty of Paramedical, Ilam

University of Medical Sciences, Ilam, Iran

Correspondence

Khadijeh Moulaei, Department of Health

Information Technology, Faculty of

Paramedical, Ilam University of Medical

Sciences, Ilam, Iran.

Email: Moulaei.kh91@gmail.com

Abstract

Background and Aim: Nursing reports are necessary for clinical communication

and provide an accurate reflection of nursing assessments, care provided, changes in

clinical status, and patient‐related information to support the multidisciplinary team

to provide individualized care. Nurses always face challenges in recording and

documenting nursing reports. Speech recognition systems (SRS), as one of the

documentation technologies, can play a potential role in recording medical reports.

Therefore, this study seeks to identify the barriers, benefits, and facilitators of

utilizing speech recognition technology in nursing reports.

Materials and Methods: This cross‐sectional was conducted through a researcher‐

made questionnaire in 2022. Invitations were sent to 200 ICU nurses working in the

three educational hospitals of Imam Reza (AS), Qaem and Imam Zaman in Mashhad

city (Iran), 125 of whom accepted our invitation. Finally, 73 nurses included the

study based on inclusion and exclusion criteria. Data analysis was performed using

SPSS 22.0.

Results: According to the nurses, “paperwork reduction” (3.96, ±1.96), “performance

improvement” (3.96, ±0.93), and “cost reduction” (3.95, ±1.07) were the most

common benefits of using the SRS. “Lack of specialized, technical, and experienced

staff to teach nurses how to work with speech recognition systems” (3.59, ±1.18),

“insufficient training of nurses” (3.59, ±1.11), and “need to edit and control quality

and correct documents” (3.59, ±1.03) were the most common barriers to using SRS.

As well as “ability to fully review documentation processes” (3.62, ±1.13), “creation

of integrated data in record documentation” (3.58, ±1.15), “possibility of error

correction for nurses” (3.51, ±1.16) were the most common facilitators. There was

no significant relationship between nurses' demographic information and the

benefits, barriers, and facilitators.

Conclusions: By providing information on the benefits, barriers, and facilitators of

using this technology, hospital managers, nursing managers, and information
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technology managers of healthcare centers can make more informed decisions in

selecting and implementing SRS for nursing report documentation. This will help to

avoid potential challenges that may reduce the efficiency, effectiveness, and

productivity of the systems.

K E YWORD S

barriers, benefits, documenting nursing reports, facilitators, speech recognition system

1 | BACKGROUND

Documentation is one of the processes in the field of nursing care

that is planned and provided by nurses or with their help.1 Nurses, as

one of the most important groups in the field of healthcare, face

barriers in terms of clinical information, diversity, and a large amount

of data in the documentation of clinical records.2,3 Other barriers

reported by nurses include insufficient time, shortage of nurses in

clinical wards, insufficient knowledge about the importance of

documents, insufficient document sheets, patient burden, and lack

of in‐service training on clinical documents.4–7 Although nurses

spend more than 30% of their time documenting clinical records,8

nursing records are often incomplete9,10 and do not have sufficient,

accuracy and quality.11,12

Using speech recognition (SR) systems is one way to overcome

the barriers to recording clinical reports. They are a subset of artificial

intelligence that automatically detect sound and translate it into

text.13–16 SR systems can be used to easily generate medical reports,

reduce their rotation time and cost of transcribing, and improve the

productivity of medical records.17 In addition, the use of these

technology can help nurses record and access verbal data in a timely

manner, prevent information loss, simultaneously document care

processes, data better sending, improve workflow (save and reduce

documentation time), and help reduce the registration of incorrect

information.18–21 A study by Migowa et al.,22 showed that the

SR system reduces medication errors and it has the greatest effect on

reducing incorrect drug doses. Another study23 demonstrated that

clinical records documentation with a SR system saves time, increases

efficiency, and speeds up the recording of more detailed information.

These systems in addition to many benefits of nursing reports

documentation may have barriers. Software failure, inaccuracy in

audio transcription, variety of equipment, unstructured training

approaches, and nurse doubts about using this technology are among

the barriers of using this system.18,21,24 In addition to the benefits

and barriers, SR systems have facilitators that can make it easier and

more user‐friendly to use these systems.18,25

In Iran in 2003, nursing documentation quality was found to be

high in some cases when using hospital information systems (HIS). To

further improve it, a SR system was suggested and implemented in

some clinical departments using professional software such as Nevisa

and Speechtexter. Although these software programs had higher

accuracy, they generated more errors than the paper‐based method.

The errors were subsequently reduced by optimizing and upgrading

the software.26 Currently, nursing documentation and reporting tools

are used as a part of HIS to record nursing reports and documents.

To our knowledge, various studies have been conducted in the

field of SR systems,27–29 but none of these studies have specifically

focused on the benefits, barriers, and facilitators of the use of

SR technology nursing documentation and reporting. Hayt et al.30

investigated the advantages and disadvantages of implementing

PACS and SR systems. They concluded that using SR systems for

documentation can help reduce wait times for doctors and patients.

By studying the impact of SR technology in healthcare departments,

Parente et al.31 found that SR technology can be highly advantageous

for healthcare providers who need to create documents at the

patient's bedside. Moreover, a Persian article discussed some

benefits, barriers, and facilitators of SR technology in nursing

documentation, although the study focused on a limited number of

these factors.32 Therefore, this study aimed to identify the barriers,

benefits, and facilitators of using SR technology in documenting

nursing reports.

2 | MATERIALS AND METHODS

2.1 | Study design and settings

This cross‐sectional was conducted in the educational hospitals of

Imam Reza (AS), Qaem, and Imam Zaman affiliated with Mashhad

University of Medical Sciences in Khorasan Razavi Province, Iran. The

study was reported according to the Strengthening the Reporting of

Observational Studies in Epidemiology (STROBE) reporting guideline

(see Supporting Information: File 1).

2.2 | Participants

A convenience sampling method was used to data collection. Two

hundred ICU nurses working in the three selected hospitals were

invited to participate in the study. Convenience sampling is a type of

nonrandom or non‐probability sampling method that involves

selecting members of a target population who meet certain practical

criteria, such as easy accessibility, availability at a specific time,

geographic proximity, or willingness to participate, for inclusion in a
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study. This method is often used in social research to select subjects

who are readily available to the researcher, and who can all be

included in the study study.33

In order for nurses to participate in the study, an invitation was

sent to all 200 nurses through social networks (WhatsApp or

Telegram). Out of the 200 nurses, 125 accepted our invitation.

Finally, 73 nurses were selected to participate in the study based on

the inclusion and exclusion criteria (as shown in Figure 1).

2.3 | Inclusion and exclusion criteria

The inclusion criteria for the study were as follows: having at least a

bachelor's degree in nursing, being able to work with computers and

having familiarity with SR systems, and providing informed consent to

participate in the study. Furthermore, the exclusion criterion was

reluctance to continue cooperation in the study.

2.4 | Data collection tools

To collect data, we designed a questionnaire. To create a question-

naire, first, the sources related to the barriers, benefits, and

facilitators of using SR technology in documenting nursing reports

were studied.18,19,21,34–40 Then, a questionnaire was designed by

extracting information from studies and using the experiences and

opinions of two nurses with a history of using SR systems. The

questionnaire was divided into three parts. The first part included

four questions about demographic information. The second part

consisted of a single question about the participants' level of

familiarity with the SR system. The third part was composed of 52

questions about the benefits, barriers, and facilitators of the

SR system. Additionally, an open‐ended question was included to

allow participants to provide any additional comments.

The questions were based on a 5‐point Likert scale ranging from

“strongly disagree” to “strongly agree.” The validity of the questionnaire

was evaluated and confirmed by 5 health information management

(2 people) and medical informatics (3 people). To confirm the

reliability of the questionnaire, we asked 30 ICU nurses to complete

it. We then used Cronbach's ⍺ to assess the questionnaire's reliability,

which was determined to be 0.93. Notably, these nurses were

distinct from the main sample used in the study.

After confirming the validity and reliability, the questionnaire was

copied in a paper. Also, for those nurses who could not distribute the

questionnaire in the paper, the questionnaire was designed electro-

nically by Google Forms.

To collect information, first, the researcher went to the hospitals

to provide the necessary explanations on how to complete the

questionnaire and the objectives of the study for each participant.

Then, the questionnaire was distributed and collected among them

by the researcher. For nurses who could not be accessed to distribute

the questionnaire, after providing a full explanation of the various

sections of the questionnaire by phone, the questionnaire was sent

electronically. The process of distributing and completing question-

naires took from February 2022 to May 2022.

2.5 | Statistical analysis

Descriptive statistics indices (mean and standard deviation and

percentage) were used for qualitative variables to examine the

relationship between demographic information (age, gender, level of

education, work experience). Also, to analyze the relationship

between nurses' demographic information and the benefits, barriers,

and facilitators of using SR system, T‐test and Kruskal−Wallis tests

were used at a significant level (p > 0.05). Data analysis was

performed using SPSS version 22.0.

3 | RESULTS

Table 1 shows the demographic information of the nurses participat-

ing in the study. The frequency of men was higher than women

(58.9%). More than half of the nurses were 25−35 years old (52.1%).

Most of them had a bachelor's degree (90.4%).

F IGURE 1 Study recruitment flow diagram.

TABLE 1 Participants' demographics.

Variables Frequency (percent)

Sex Male 43 (58.9)

Female 30 (41.1)

Age 25−35 38 (52.1)

36−45 26 (35.6)

>45 9 (12.3)

Education level Associate 3 (4.1)

Bachelor 66 (90.4)

Master and doctoral 4 (5.5)

Work experience <5 23 (31.5)

5−15 34 (46.6)

>15 16 (21.9)
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According to Table 2, there was no significant relationship between

nurses' demographic information and the advantages, disadvantages,

and facilitators of the SR system. However, nurses aged 45−36 (3.92,

±0.65), female nurses (3.88, ±0.70), married nurses (3.79, ±0.79), those

with a postgraduate degree (4.07, ±0.54), and those with less work

experience (3.98, ±0.65) benefited more from these systems compared

to other age groups, male nurses, single nurses, nurses with diploma

qualifications, and those with more work experience.

Nurses older than 45 years (3.71, ±0.90), male nurses (3.49,

±0.75), single nurses (3.45, ±0.55), and nurses with postgraduate

education (3.60, ±0.74) with more than 15 years of experience (3.56,

±0.99) mostly were faced with barriers of the SR system.

Nurses older than 45 years (3.83, ±1.03), male nurses (3.57,

±0.88), single nurses (3.53, ±0.71), nurses with postgraduate level

(3.80, ±1.18), and nurses with less than 5 years of experience (3.80,

±0.77) were more familiar with the SR system facilitators than other

people.

As shown in Table 3, nurses believed that the most common

benefits of using SR systems were “paperwork reduction” (3.96,

±1.03), “performance improvement (efficiency, speed, and accuracy

in work)” (3.96, ±0.93), and “cost reduction” (3.95, ±1.07).

The most common barriers in using SR systems from the

nurses' point of view are “lack of specialized, technical, and

experienced staff to teach nurses how to work with SR systems”

(3.59, ±1.18), “inadequate training of nurses” (3.59, ±1.11), and the

“need to edit and control the quality and modification of documents”

(3.59, ±1.03). These barriers are shown in Table 4.

As Table 5 shows, “ability to fully review documentation

processes in system” (3.62, ±1.13), “integrated data creation in

documentation” (3.58, ±1.15), and “error correction for nurses” (3.51,

±1.16) were the most common facilitators of using SR systems in

documenting nursing reports from nurses' perspective.

4 | DISCUSSION

The present study examines the advantages, barriers, and facilitators

of using SR technology in the documentation of nursing reports from

the perspective of nurses.

4.1 | Advantages of using SR technology in
documentation of nursing reports

Findings of the present study and other studies18,19,21,35,36,41 have

shown that SR systems offer advantages in documenting clinical

documents. These benefits include improved performance (effi-

ciency, speed, and accuracy of work), continuity of care, nurses' will-

ingness to use, timely and improved decision making, improved

productivity (improved communication, improved shift delivery,

reduced costs, and availability of documents), simultaneous docu-

mentation, transfer, and transmission of data, and improved and

accurate documentation. Another advantage of using SR systems in

clinical departments and document registration is the improvement

TABLE 2 Advantages, barriers, and facilitators of using speech recognition system based on demographic information.

Variables Advantages mean (±SD) p Value Barriers mean (±SD) p Value Facilitators mean (±SD) p Value

Age group

25−35 3.70 (±0.77) 0.418 3.35 (±0.94) 0.525 3.44 (±1.08) 0.552

36−45 3.92 (±0.65) 3.35 (±0.74) 3.41 (±1.00)

>45 3.62 (±0.91) 3.71 (±0.90) 3.83 (±1.03)

Sex

Male 3.70 (±0.77) 0.386 3.49 (±0.75) 0.103 3.57 (±0.88) 0.040

Female 3.88 (±0.70) 3.27 (±1.01) 3.34 (±1.23)

Marital status

Single 3.71 (±0.51) 0.195 3.45 (±0.55) 0.092 3.53 (±0.71) 0.159

Married 3.78 (±0.79) 3.38 (±0.92) 3.47 (±1.10)

Education level

Associate degree 3.09 (±1.00) 0.215 3.09 (±1.01) 0.753 2.96 (±1.32) 0.575

Bachelor's degree 3.78 (±0.74) 3.40 (±0.87) 3.48 (±1.03)

Master's degree 4.07 (±0.54) 3.60 (±0.74) 3.80 (±1.18)

Work experience

<5 3.98 (±0.65) 0.248 3.37 (±0.67) 0.722 3.80 (±0.77) 0.061

5−15 3.73 (±0.75) 3.35 (±0.94) 3.18 (±1.01)
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of performance (efficiency, speed, and accuracy in doing work).42,43 It

seems that if the registration of clinical documents by this system is

done faster than manual typing, the overall performance of clinical

care systems will be improved because healthcare system staff will

have more time to handle patients' clinical affairs.43

Rana et al.44 proposed SR system as a suitable method for

recording clinical documents by radiologists and concluded that

SR system can increase the speed of clinical document production

and save radiologists time (time). Vogel et al.45 also introduced the

SR system as a meaningful and effective tool for the clinical

documentation process. They also believed that the SR system

speeds up the clinical documentation process compared to manual

typing. Another study29 examined the role of SR technology in

documenting physicians. The results of this study showed that

physicians had positive opinions about the effect of the SR system on

workflow and the efficiency of clinical document registration. 78.8%

of physicians were satisfied with the SR system and 77.2% agreed

that the SR system has improved the performance and efficiency of

recording their clinical records.29

“Saving and reducing documentation time” is another advantage

of SR systems. Hodgson et al.46 showed that for recording clinical

documents, such as radiological results reporting, a SR system can

reduce the overall time of recording clinical documents compared to

manual typing. Singh et al.47 also proved that the SR system saves

time in documenting clinical documents in Surgical Pathology. Thus, if

it took 4 days to register clinical documents in the usual way, this

time was reduced to 3 days by using this system. “increasing

nurses' satisfaction with the use of the system” is another benefit

of SR systems. In another study,48 physicians' expectations and

experience before and after of using SR technology were examined.

According to a survey conducted before the study, 82% of physicians

were optimistic about using this technology. After using this

technology for 6 months, 87% of physicians agreed that SR technol-

ogy is a good idea and meets expectations. More than half of the

doctors agreed that this system could save time. They also believed

that implementing a cost‐effective SR system would remove the

additional financial burden from healthcare systems. Some stud-

ies17,49 have also shown that the design and implementation of

SR systems for documenting clinical records in healthcare systems

are cost‐effective, as accurate as traditional transcriptions, and

greatly shorten the recording time of various clinical processes.

Koivikko et al.50 also concluded that after the use of SR system by

radiologists to record radiology reports, the SR system accelerates

the process of patient care, saves and reduces documentation time,

improves productivity and efficiency, and increase end user

satisfaction.

Finally, it should be noted that the benefits of SR systems in

clinical wards for recording clinical documents make the system

easier to use, better system acceptance, more willing of nurses to use

and work with the system, reduce resistance to the use of systems,

improve communication and thus improving the level of welfare,

comfort as well as facilitating the clinical affairs of nurses.

TABLE 3 The most common benefits of using speech recognition systems in nursing reports documentation from the nurses' perspective.

Row Advantages Mean (±SD)

1 Paperwork reduction 3.96 (±1.13)

2 Performance improvement (efficiency, speed, and accuracy in work) 3.96 (±0.93)

3 Cost reduction 3.95 (±1.07)

4 Saving and reduce documentation time 3.90 (±0.96)

5 Better programming for shift delivery 3.88 (±1.11)

6 better sharing of clinical data and information 3.88 (±0.99)

7 Increase the accuracy and precision in documenting 3.86 (±1.05)

8 Quick access of nurses and other treatment staff to patients' clinical records 3.82 (±1.07)

9 Improve communication between different departments inside and outside the organization through easy exchange
of documents and easy communication between medical staff

3.81 (±1.08)

10 Accelerate in care process 3.79 (±0.94)

11 finding information among medical reports with fast search capability 3.77 (±0.92)

12 Nurses' satisfaction of system using 3.77 (±0.92)

13 Real‐time registration of medical information (documentation and collection of medical care data at the time of care
delivery)

3.75 (±0.99)

14 Quick and timely decision making (improving productivity) 3.73 (±0.99)

15 Reminding nurses of various processes and giving them specific instructions 3.67 (±0.88)

16 Saving data entry time 0.84 (±2.95)
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4.2 | Barriers of using SR technology in
documenting nursing reports

Each technology, along with its benefits for users has some barriers.

A SR system like other systems always faces barriers. Decreased

accuracy of SR software (effect of accent, slang, and women's voice),

environmental noise, hardware and software reliability problems,

systemic and technical issues and errors (need to edit and control

quality and modify documents), need to edit documents (inadequate

training in data and information security issues), concerns about

information confidentiality by using technology (dissatisfaction with

meeting expectations, problems with the use of abbreviations),

concerns about the accuracy of transcripts, implementation costs,

lack of interaction between providers and patients, delays in

documentation due to inappropriate tools, and lack of technology

acceptance (resistance to audio recording, change of work style, and

older age of the user) are among the barriers expressed in the present

study and various other studies18,20,21,35,36,41,51

Many studies49,52–55 have shown that SR systems spend more

time on “editing, quality control, and correction of documents” than

when reports and clinical documents are written in a traditional,

manual manner. Currently, the only standard for editing as well as

ensuring the accuracy of clinical documents after using the SR system

is editing by a third party (editor) (human transcriptionist). Editing by a

third party (editor) must be done with great care. Moreover, after

editing, the documents must be approved by experts. It should also

be noted that text editing by a third party (editor) in addition to time,

costs a lot of money for healthcare organizations.56

Using of SR system should be able to estimate the expectations

of users in clinical departments such as other information technology

systems. If this system meets the expectations of users, people will

be more inclined to use the system. In a study by Alapetite et al.57

that examined physicians' expectations of a SR system, 33% of

physicians identified the system as a suitable technology for

documenting clinical documents. Thirty‐one percent thought it was

not a good technology and would not meet expectations, and 36%

TABLE 4 The most common barriers of using speech recognition systems in nursing reports documentation from the nurses' perspective.

Row Barriers Mean (±SD)

1 Lack of specialized, technical, and experienced staff to teach nurses how to work with speech recognition systems 3.59 (±1.18)

2 Inadequate training of nurses 3.59 (±1.11)

3 Need to edit and control the quality and modification of documents 3.59 (±1.03)

4 Hardware and software problems (systemic and technical issues and errors, low system speed, etc.) 3.52 (±1.04)

5 Infrastructure problems related to network and Internet 3.51 (±1.06)

6 Negative attitudes of policymakers, senior managers, and nurses about speech recognition technology 3.51 (±1.06)

7 Cost of implementation and application of these systems in health organizations 3.49 (±1.15)

8 Lack of interaction between providers and patients 3.48 (±1.14)

9 Insufficient support of senior managers of using the system in health organizations 3.48 (±1.11)

10 Concerns about insufficient transcript accuracy (error increase) 3.45 (±1.15)

11 Lack of time for nurses to use the system because of clinical workload 3.43 (±1.11)

12 Decrees of accuracy of speech recognition software (effect of accent, slang, and women's voice) 3.41 (±1.03)

13 Nurses' resistance to using speech recognition systems 3.40 (±1.11)

14 Environmental noise when nurses use the system 3.40 (±1.07)

15 Problem accessing clinical information and reported clinical records and searching for information after registration 3.39 (±1.11)

16 Incompatibility of speech recognition systems with hospital information system (HIS) and its subsystems 3.37 (±1.11)

17 Delay in documentation (increase the time) 3.33 (±1.20)

18 Lack of participation of nurses in designing of speech recognition systems 3.32 (±1.09)

19 Using abbreviations in system 3.29 (±1.13)

20 Dissatisfaction in meeting expectations 3.29 (± 1.08)

21 Increase in nurses' workload 3.14 (±1.24)

22 Insufficient users' skills to work with speech recognition systems 2.92 (±0.86)

23 Nurses' uncertainty about the usefulness of speech recognition systems 2.23 (±1.07)
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did not comment specifically on the use of the system. But after

months of using the system, doctors report a more negative view of

the system. Because the system did not meet their expectations in

practice, they spent much more time in documenting medical records,

and correcting errors in documenting clinical records than before.

Furthermore, the overall quality of clinical documents was reduced

using the SR system.

One of the barriers for the SR system is “nurses' resistance to

using SR systems.” Employees' resistance of using technology and

insistence on using traditional methods cause the loss of data in

clinical records and inconsistencies in setting up, implementing, and

executing the new system, failing to meet information needs within

the organization and outside the organization, and lack of proper

response to patients and senior officials in healthcare systems.

Various studies have shown58–60 that training and support of senior

managers are important for the successful implementation of new

technologies and overcoming employee resistance to system use.

Therefore, it is better, for hospital managers and senior executives, to

hold training sessions of using of the SR systems, to justify nurses. In

this way, they can offer solutions to the nurses' resistance in using

new technologies, including SR systems, through multiple sessions.

Managers can also provide incentives for nurses. Other barriers to

SR systems include “reduction in the accuracy of SR software” (effect

of accent, slang, and femininity). Accuracy of SR software depends on

accent, tone of voice (male and female), spoken language, loudness

and shortness of speech, as well as the complexity and simplicity of

sentences, may vary. Suominen et al.,20 showed that recognition of

speech and accent by SR system software is one of the barriers of

these systems. Accent recognition in this study was more difficult

than the mother tongue, and SR software usually recognized the male

speaker better than the female speaker. By using simple and short

sentences, we can overcome this barriers.61 Artificial intelligence

technology can also be used to identify different accents and dialects.

Another barrier to implementing this system is the “concern about

sufficient transcription accuracy (increased error).” Chang et al.,62 to

understand the accuracy of SR systems radiological reports divided it

into two categories: computer radiography (CR = plain film) and non‐

CR (ultrasound, computed tomography, magnetic resonance imaging,

nuclear medicine, and angiographic examinations). Of the 379 final

CR reports and 631 final non‐CR reports, 11% of the CR group

reports had errors. Two percent of these reports contained

inappropriate phrases. Thirty‐six percent of the reports in the non‐

CR group had errors, and of these, 5% contained inappropriate

expressions. In this study, they stated that increasing the awareness

of the error rate will help to reduce the error rate and also to balance

the quality and speed of the reports produced. Another study63

showed that reports recorded by radiologists using a SR system were

associated with errors. But these errors decreased over time. The

study by Clarke et al.40 also showed that after documenting clinical

documents, more than half of the participants experienced an

increase in spelling and grammatical errors.

In the study of Pezzullo et al.,55 barriers were identified by

radiologists after using the SR system. Radiologists say the system

increases user fatigue. They concluded that recording clinical

records by using this system for radiology reports was error‐

prone and would increase costs compared to manual typing. In

another study,13 the effect of SR systems on the creation of

electronic progress note (ePN) documents by physicians was

investigated. Users stated that the SR system had no clear

perceived advantages in terms of data entry time, quality of care,

quality of documentation, or impact on clinical and administrative

workflow. In general, barriers to SR systems in clinical wards for

recording clinical documents cause additional costs, wasting nurses

time, less system acceptance, less willingness of nurses to use,

increasing nurses resistance to using the system, reducing

communication, reducing efficiency and effectiveness, decreased

security, and confidentiality. Therefore, if the barriers of this

system are not removed in time, these systems may be abandoned

and obsolete.

It should be noted that with the emergence of continuous real‐

time voice recognition software, it is possible to draw charts related

to patients' symptoms in an accurate, fast, legible, and complete

manner with a very low cost for each chart.29,49 However, one of the

challenges of SR systems is the accuracy of recording charts and

images that are in the clinical reports of patients' files. Some

studies64–66 have pointed out this challenge and stated that the

reports of charts and images recorded using this technology have

many errors. Robert et al.49 showed that the error rate of drawing

diagrams using a SR system is 1.3% higher than drawing diagrams by

hand. Natural language processing and text mining can be used to

solve this challenge. Other studies have shown67,68 that the transfer

of imaging reports and chart reports recorded by nurses to electronic

medical record systems and HIS systems creates problems when

updating, integrating, and sharing image data and charts. These

TABLE 5 The most common facilitators of using speech
recognition systems in documenting nursing reports from the nurse's
perspective.

Row Facilitators Mean (±SD)

1 Ability to fully review the documentation

processes in system

3.62 (±1.13)

2 Create integrated data in documentation 3.58 (±1.15)

3 Correct errors for nurses 3.51 (±1.16)

4 Adaptation to nurses' speech 3.48 (±1.18)

5 Adequate training on how to work with

speech recognition systems for nurses

3.48 (±1.13)

6 Backing up data and the ability to recover
and edit of data

3.47 (±1.15)

7 Strong technical support team 3.44 (±1.29)

8 Use of suitable recording equipment

(portable and noise absorber)

3.40 (±1.17)

9 Improve nurses' understanding of system
(benefits and experience)

3.38 (±1.17)
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problems include heterogeneity of the formats of recorded data in

visual and graphical reports. One reason for the heterogeneity of

these formats is that imaging reports and charts usually do not have a

specific structure and use free language to record. Artificial

intelligence engines are a computer‐based approach to analyzing

text, charts, and images, and can be used to automate this task

alongside SR systems.67

Moreover, it is important to note that the charting process may

vary between hospital departments, and should be taken into

consideration when discussing the challenges faced by nurses in

documenting patient information.26,69 Overall, addressing these

challenges and improving nursing documentation practices can lead

to better patient care, increased accuracy in record‐keeping, and

more efficient workflow for nurses.

4.3 | Facilitators of the use of SR technology in
documenting nursing reports

According to the findings of the present study and various

studies18–20,35,51 adequate training, integrated data creation, improv-

ing nurses understanding, adaptation to nurses' speech, the possibil-

ity of error correction, ability to fully review documentation

processes, previous experience of using the system expresses that

the strong support and management of senior executives are as

facilitators of the SR system. A recent survey reported that more than

90% of hospitals plan to expand the use of front‐end SR systems, that

is, direct dictation in the field of free text in electronic health

records,70 and extension in new years.71 Therefore, it is better to use

facilitators to improve the performance of these systems to increase

their efficiency and effectiveness of these systems. Also, the quality

of clinical documents is maintained by the expectations of individuals

and organizations. Other studies65,72,73 have shown that the

performance of a SR system from a technology point of view can

be facilitated by facilitators such as a good sound card and a good

memory card, simple and fast loading of clinical documents and

medical reports in the SR system software, use of clear dictionaries,

repetitive vocabulary, thematic classification of vocabulary with

semantic features in medical reports, adequate pronunciation speed

and compound and structured sentences, a quiet room, and a good,

high‐quality microphone (to prevent noise background) improved.

Additionally, the use of portable hardware devices such as tablets and

personal digital devices, along with user‐friendly interface systems

(SR software), can facilitate the adoption of this technology across

different departments of a hospital.18

One of the stated facilitators for the SR system is “adequate

training of nurses on how to work with SR systems.” It is better to

form a strong support team and teach nurses the necessary exercises

and training. Powder and Belmar74 and Johnson et al.72 noted that

the time to learn to use a SR system can vary from a few minutes to

6 h for the first exercise. These exercises are necessary for several

weeks to familiarize the user with the SR system and the SR system

can store more new vocabulary in the database after receiving the

users' speech. According to the same authors, the time required to

familiarize, practice, and educate users with the SR system and

achieve satisfactory results may take between 2 and 6 months.

However, this time is directly related to the users' skills and the type

of equipment used (such as SR system, microphone, or sound card).

Hodgson et al.,28 showed that improving system data integration and

workflow, along with enhancing accuracy and implementing user‐

centric error correction strategies, may improve the performance of

SR systems. Suominen et al.20 also extracted data from 260 manually

recorded reports to use integrated data to enhance the performance

of the SR system. Reports were extracted from various work shifts

and medical and surgical wards of hospitals in Sydney, Australia. The

results of this study showed that information extraction stores all the

required information and prevents misinterpretation of information

by others. They also stated that this information is available more

quickly to authorized personnel, and none of the required informa-

tion will be lost.

Another facilitator for the SR system is to improve nurses' under-

standing (of system benefits and experience). Fratzke et al.21

surveyed long‐term care centers to improve nurses' perceptions

and demonstrated the benefits of a SR system in reducing the burden

of documentation responsibility, improving financial performance due

to increased reimbursement, and reducing overtime for nurses. In

their study, they used a simulated nursing care environment using

virtual reality technology to validate the SR system for documenting

nursing care. The results showed that the successful adoption of

technology in a simulated environment using virtual reality depends

on the benefits perceived by nurses, timely access to training, and

minimizing barriers to the use of technology.

4.4 | Electronic systems for nursing documentation
and reporting

In medical centers and hospitals, various electronic systems are used

for nursing documentation and reporting, except for the SR system.

According to Staggers et al.,75 documenting nursing reports in the

patient file was done using computerized patient summary reports in

an electronic health record after installing a computerized provider

order entry system. Despite this technological advancement, nurses

still had to print reports from the system, and patient case summary

reports were often incomplete, making it difficult for nurses to access

relevant information at a glance. EHRs are other computerized

systems that allow nurses to enter patient data and generate reports.

These systems can be accessed from various locations, including

computers, tablets, and smartphones. In a study, Moody et al.76

investigated the nurses' attitudes toward recording documents in

electronic health records. Although 75% of nurses stated that EHRs

have improved the quality of documentation, only 36% of nurses

believed that using EHRs for reporting has resulted in reduced

workload. Most of the nurses (64%) preferred to record the

documents at the bedside. In another study, Yadav et al.77 showed

that the rate of incorrect documentation in EHR was significantly
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higher than in paper charts. Handheld devices are other technologies

for recording nursing reports and documentation. Handheld devices,

such as tablets or smartphones, can be used to record nursing

reports. Some devices may also come equipped with software

specifically designed for nurses, making it easier to input patient

information and generate reports.78–80 Despite the advantages of

these devices, some studies79,81 have shown that the use of handheld

devices generally does not improve the documentation of doc-

tors' and nurses' reports or the efficiency of workflow.

Wearable technology can also be used to record your reports

and nursing documentation. Wearable technology, such as smart-

watches or fitness trackers, can also be used to record nursing

reports. Some devices may allow nurses to input patient data directly

into the device or access electronic health records remotely.82,83

Moreover, barcoding technology can also be used to scan patient

information, such as medication labels, and record this information

electronically. This can help to reduce errors and improve efficiency

in the nursing report process.84–87 Barcoding Technology like other

technologies has benefits and challenges for implementation. The

costs of equipment and training, increasing the implementing time,

and preparing the coding of the tapes are among the challenge to the

implementation of this technology.88

4.5 | Study limitations

Our study was conducted in a specific place and time range (on ICU

nurses working in the three educational hospitals in Mashhad city).

Consequently, the findings of this study cannot be extrapolated to

nurses working in other healthcare facilities or the general population

of nurses in Iran. Therefore, it is better to conduct future studies on a

large national and even international level and on nurses working in

non‐ICU departments. Another limitation of this study is the small

sample size due to the lack of familiarity of many nurses with

SR systems, so it is recommended to conduct studies with a larger

population. The survey was conducted only on nurses and other

clinical care providers and physicians were not included in the study.

It is suggested that future studies examine the views of this group of

people.

4.6 | Implications and recommendations

Although SR technology holds vast potential for documenting nursing

reports, different barriers hinder its effective implementation and

usage. In this study, we tried to provide good insight to hospital

executives, policymakers, designers, and health developers by intro-

ducing the benefits, facilitators, and barriers of this technology, so that

they can choose SR system technology appropriately and efficiently

and develop it. Because the basic issue regarding the implementation of

new technologies such as the SR system in hospitals is the cost and

justification of its benefits, barries, and challenges.

It is important for healthcare organizations to invest in high‐

quality SR software and provide adequate training and support to

ensure its proper use. In addition, healthcare providers should remain

vigilant in reviewing and verifying the accuracy of documentation

created through SR technology. As with any technological advance-

ment in healthcare, proper implementation and oversight are critical

to maximizing benefits while minimizing risks.

5 | CONCLUSION

In this study, we identified the benefits, barriers, and facilitators of

using SR technology in nursing documentation and reporting.

Understanding nurses' experiences and perspectives on the benefits,

barriers, and facilitators of this technology can lead to its acceptance,

overcoming of barriers, and development of appropriate strategies to

guide nurses toward its benefits in medical centers and health

systems. Moreover, by providing information on the benefits,

barriers, and facilitators of SR technology, hospital managers, nursing

department managers, and IT managers can make more informed

decisions when selecting and implementing SR systems for nursing

documentation. They can also take courses on positive orientations

to develop appropriate strategies and policies to improve acceptance

of the system among nurses and other medical professionals.

Furthermore, this information can aid the designers of the system

in creating effective training programs.

By leveraging this technology, nursing schools can better prepare

their students for the realities of the modern healthcare system while

also promoting inclusivity and accessibility. Educational officials

should consider the potential benefits of SR technology in nursing

reports documenting, including increased efficiency, reduced errors,

and improved patient care.
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