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database of errors,7,9 the NHS publishing 
the ‘Never Events List’ including wrong site 
surgery and wrong tooth extraction,10 a call 
to action to develop a patient safety initia-
tive,11 the development of a novel trigger tool 
to detect adverse events in patients’ charts,12 a 
study on the dangers of dental devices,13 and 
studies investigating the aetiology of error.1

This study wanted to investigate the attitude 
and frequency of smart phone usage in the 
clinical dental setting, to determine if their use 
could contribute to the aetiology of error and 
adverse events as defined by ICPS.

To date there are no studies on the use of 
smart phones in the dental setting, however, 
there is an emerging body of evidence 
regarding their usage in medicine and nursing. 
The validity of comparing medicine and 
dentistry is well established.11,14

The use of smart phones in the clinical setting 
distracts healthcare professionals15 and disrupts 
patient care,16 leading to errors and threatening 

Background 

The Institute of Medicine 1999 report To err is 
human1 highlighted that, as clinicians we will 
all commit errors. The impact of these errors 
is usually non-existent, or simply causes a 
minor inconvenience.2 Since this report, 
worldwide research attention has been focused 
on patient safety leading to the World Health 
Organisation (WHO) publishing a conceptual 
framework for the International Classification 
for Patient Safety (ICPS) in 2009.3

This has instigated a body of research to 
develop strategies for a ‘patient safety culture,4 
including the use of clinical audit,5 safety 
checklists,6 reporting of errors,7,8 a national 
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patient safety.15 A recent study in a teaching 
hospital reported 83.7% of clinic healthcare pro-
fessionals have witnessed their colleagues using 
smart phones at work,15 with 37% of clinicians 
responding to personal texts.17

Recent developments in smart phone and 
mobile technology, however, has led to these 
devices being a useful adjunct to the busy 
clinician. A cross-sectional multicentre study 
found clinicians have better access to resources 
at point of care decision-making when using a 
smart phone in the clinic.18 Smart phones have 
also been used as a diagnostic aid, through 
utilising the camera and video capabilities.19 
As well as these functional aspects of the 
smart phone, apps also broaden their capabil-
ity, supporting the application of teaching and 
learning in clinical practice.20

It is apparent that there are numerous 
benefits to this new mobile technology, par-
ticularly within the clinical teaching setting, 
however, there are also negative effects that 
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may compromise the safety of our patients.
It is therefore necessary to establish a robust 

protocol and formal policies governing the appro-
priate use of smart phones. A concept analysis 
has been reported, which has attempted to define 
the ‘type of distraction’ caused by smart phones, 
to aid research in developing such a protocol.16 
The first important stage to this process is to 
establish the usage of these devices.

The aim of this study was to determine the 
use of smart phones in clinical practice and to 
determine the perceived impact on patient safety.

Materials and methods

Study design
A structured questionnaire with open and 
closed questions was developed to survey a 
sample of 216 dentists. The aim of the survey 
was to determine the use of smart phones in 
clinical practice and to determine the perceived 
impact on patient safety.

To determine content validity the ques-
tionnaire was piloted on a sample of eight 
reviewers. Each review independently rated the 
relevance of each question using the 4-point 
Likert scale (1 = not relevant, 2 = somewhat 
relevant, 3 = relevant, 4 =  very relevant). To 
determine internal consistency, reliability was 
tested using Cronbach’s alpha.

Face validity was assessed by the same 
reviewers for clarity, ability for the target audience 
to answer the questions, relevance of the question 
to the study purpose, to measure what the 
question is intended to measure, layout and style.

Finally an exploratory subjective question 
was proposed to determine how any distur-
bance may be minimised.

Setting
A questionnaire was sent to a sample of 216 
delegates that have attended courses provided 
by an education provider in the North West 
of England 2015–2017.  The delegates were 
contacted by email, along with a PO Box 
address for the questionnaire to be returned 
by post anonymously. No ethical approval was 
required as this was a survey.

Survey
The delegates were asked to complete a 
questionnaire relating to smart phone usage 
(Appendix  1). Full instructions on how to 
complete the questionnaire were given.

The delegates were given the assurance 
of anonymity and confidentially, as well as 
confirmation that the questionnaire is totally 
voluntary. Clear and accurate contact details of 
who to approach for further information was 
also given.

No names were recorded, however, the year 
of qualification and the area of dentistry in 
which they practice was recorded (general 
practice, hospital, or specialist practice).

Main outcome measures
The responses from the questionnaire were 
analysed to determine the average number 
of disturbances that occur each day. The 
responses as to whether or not the smart phone 

is a distraction, and therefore compromises 
patient safety, were also compiled.

The open question ‘What do you think 
should be included in a policy that governs 
smart phone use?’ was analysed using 
textual analysis to develop themes, where the 
frequency of words and phrases was deter-
mined to identify dominant themes.

Results

Data collection
There was a response rate of 49.5% which rep-
resented 107 returned questionnaires.

The mean year of qualification was 2008, 
ranging from 1976 until 2017. One-hundred 
and five of the respondents were general dental 
practitioners, and two were hospital-based 
dentists.

The mean number of sessions (3.5 hours) 
per week worked was nine, ranging from a 
minimum of one  and maximum of 11.  The 
median was eight.

Eighty-eight respondents (82.2%) had their 
phone in surgery, and of these, 78 (88%) had 
the smart phone on silent. 

Table 1 shows the perceived number of texts, 
emails and telephone calls received each day, 
with the respondents on average receiving 
three texts, four  emails and one call each 
session.

Figure 1 shows how these respondents 
perceived they acted when receiving a text, 
an email or a call. Thirty-six (40.9%) of the 
respondents were not aware that they received 

Text 40.9% 39.8% 10.2% 8.0% 1.1%

Email 53.4% 28.4% 10.2% 6.8% 1.1%

Call 37.5% 36.4% 11.4% 5.7% 9.1%
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Fig. 1  The way the respondents perceived to act when receiving a text, email or telephone call
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a text, 47 (53.4%) an email, and 33 (37.5%) a 
telephone call. Whilst 52 (50.1%) responded, 
in some way, to a text, 41(46.6%) to an email 
and 55 (62.5%) to a telephone call.

Sixty-six (61.7%) of the respondents thought 
that having a phone in the surgery was a dis-
traction. Table  2 shows how frequently the 

respondents observed their colleagues using 
smart phones in the surgery. Twenty-eight 
(26.2%) of the delegates frequently observed 
dentists using smart phones in the surgery, whilst 
26 (24.3%) frequently observed the nursing team.

Open questions
The responses to the question ‘What do you 
think should be included in a policy that controls 
the use of mobile devices in dental clinics?’ were 
collated and are presented in Table 3. 

Twenty-four (20.7%) of the respondents 
stated that smart phones should not be allowed 
in the surgery under any circumstance, whilst 
28 (24.1%) stated that they should be allowed 
if on silent and out of view, and 19 (16.4%) 
allowed their use but not in front of patients.

Eight (6.9%) stated that smart phones should 
be allowed for the use of the apps and camera.

Discussion

The medical and dental practitioner is not con-
sidered to be infallible, it is accepted that as 
human beings we will all make errors. A recent 
study concluded that dental practitioners make 
on average two errors per day, and that 1.4% of 
these errors leads to an adverse event where the 
patient could potentially be harmed.21

Errors are inextricably linked to human 
behaviour.22–30 Therefore, the sentiment in 
medicine and dentistry is to focus on bad or 
defective systems rather than on the individual 
practitioner.31,32 We are starting to accept our 
vulnerability and design systems and protocols 
to prevent errors from occurring.33 

This study applied the principles of this 
strategy, to investigate if the use of mobile 
smart phones is a distraction in the clinic and 
may contribute to the aetiology of error. Then, 
if appropriate, aid the practitioner to design 
a system and protocol to control their usage. 

This was effectively done by a self-reporting 
questionnaire. Self-reporting questionnaires 
have been used previously in dentistry with 
varying degrees of success.34 However, all the 
respondents were given details on how to fill 
out the questionnaire to improve reliability.

Of the respondents, 82.2% had their phone 
in the dental surgery, although 88% of these 
had the phone on silent. This is consistent with 
other areas of medicine where 85% of resident 
doctors had their smart phones with them 
during ward rounds,17 and 83.7% of third year 
nursing students witnessed nurses using smart 
phones in the clinic, at least sometimes, during 
the working day.15

The literature suggests a number of reasons 
why, as medical professions, we need to have 
access to the smart phone. A cross-sectional 
multi-centre study in Saudi Arabia concluded 
that 64.4% (65/101) of the respondents to 
their investigation used the smart phone as 
a primary form of medical communication, 
82.2% (83/101) utilised the smart phone as an 
essential aid to drug and medical references, 
and 60.4% (61/101) for medical calculations.18

Specifically in dentistry, the camera on the 
smart phone has been shown to be a valuable 
aid for communicating with the technician 
and taking the shade of a tooth,35 as well as for 
diagnosing traumatic injuries.36 Smart phones 
have also been found to be useful resource for 
education and evaluating clinic skills.37

Table 2  The number of respondents that 
observed colleagues using smart phones 
in the surgery

Dentist using 
phone

Nurse using 
phone

Never 22.40% 19.60%

Sometimes 51.40% 56.10%

Frequently 26.20% 24.30%

Table 1  The perceived number of texts, emails and calls received each session

Text E‑mail Call

Range 0‑20 0 ‑25 0‑11

Average 3 4 1

Median 2 2 1

Table 3  What should be included in a mobile smart phone policy

Theme 
Percentage of respon‑

dents suggesting  
theme (%)

Allowed in clinic on silent and not on display 24.1

Not allowed in clinic under any circumstance 20.7

Allowed in clinic but not to be used when patient present 16.4

Only to be used in emergency 9.5

Useful aid to clinical duties – app and camera 6.9

Dentist allowed to have phones in clinic but nurses not 5.2

Allowed in clinic but for work use only 5.2

They are a cross infection risk 2.6

Data protection issues regarding photographs 1.7

Educate the team about human factors 0.9

Details on how emergencies are dealt with if phones not allowed 0.9

Separate line for emergencies at practice if phones not allowed 0.9

Allowed only in extreme circumstances for example, expecting an emergency call 0.9

Use iPad for apps instead of a smart phone 0.9

Special breaks allowed for phone checking 0.9

Allowed – no restrictions 0.9

Not allowed for photographs of patients 0.9

Pt not allowed to use camera in the clinic 0.9
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Having received an alert from the smart 
phone, 50.1% of respondents responded ‘in 
some way’ to a text, 46.6% to an email and 
62.5% to a telephone call, meaning that they 
were distracted from their clinical duties. This 
occurred on average three times per session for 
a text, four for emails and once a session for a 
telephone call. The impact of this distraction 
was not recorded in this study.

To our knowledge there are no previous 
studies within dentistry, however, smart phones 
causing a distraction in medicine is well docu-
mented, with 24.7% of 312 nurses admitting 
being distracted by their phone during clinical 
practice,15 and 58% of 92 doctors citing dis-
traction as a major problem of having smart 
phones in the medical practice.18 A further 
study of paediatric doctors reported 19% of 
resident doctors believed that they had missed 
important information due to the distraction 
of a smart phone.17

This study reported that 61.7% of the 
respondents thought that smart phones are 
a distraction to clinical duties. Despite this, 
82.2% of respondents still had the smart phone 
present in the surgery. This may be related to 
the fact that there are no studies or case reports 
directly linking smart phones, or smart phone 
distractions to an adverse event. There are 
studies that show 69% of complications in 
medicine were caused by avoidable (cognitive) 
human factor error.38

A policy or protocol is therefore required 
in  dentistry to allow clinicians, and our 
patients, to benefit from the technology of 
mobile smart phones, whilst not compromis-
ing patient safety.

This protocol needs to conform with regula-
tion and the recommendations of the Defence 
Organisations.39,40 The GDCs Standards for 
dental professionals guidance state a ‘duty to 
keep information confidential’41and ‘images 
must not be taken in absence of consent.’.41 The 
Data Protection Act 1998 states that data needs 
to be secure.42 Interpretation of this guidance 
advises against personal devices, including 
smart phones, to record and store patient 
data, and it advises against a ‘work’ smart 
phone being connected to sharing services 
for example, iCloud. Furthermore, if sending 
information to a colleague or a patient, a secure 
method needs to be utilised.

The final question asked the respondents 
to recommend the key inclusions of a policy 
relating to the use of smart phones in the 
clinic. The results are summarised in Table 3, 
however, 20.7% of the respondents stated that 

smart phones should not be allowed under any 
circumstances, perhaps suggesting that use of 
the camera and the apps is not essential. This 
is reinforced by only 6.9% of the respondents 
stating that smart phones should be allowed 
for this purpose.

The majority of respondents suggest a smart 
phone should be allowed if on silent and out 
of view, and not to be used when the patient 
is present.

This respects the dignity of our patients and 
mitigates against distraction, whilst allowing 
the smart phone to be used, if appropriate, for 
apps and the camera.

Conclusions

Implications for practice
This study demonstrated that 88% of respond-
ents have their smart phone with them in the 
surgery, with 61.7% reporting it to be a distrac-
tion from their clinical duties.

This has major implications for primary care 
practice. 

Colleagues are reminded that the use 
of mobile phones in the surgery should 
be restricted in compliance with the GDC 
standards regarding confidentiality, consent 
and the Data Protection Act 1988. 

Appendix 1  Questionnaire
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Mobile phone use in the surgery by patients 
and members of the dental team can also 
be restricted by a locally-developed policy, 
deemed suitable for that environment. This 
may include ‘smart phones, if allowed on the 
clinic, need to be on silent and not on view’, 
and ‘smart phones are not to be used whilst 
the patient is present’.

Implications for research
There is a benefit of mobile technology to aid 
our clinical decision making, education and 
evaluation of our peers, and communication. 
However, we cannot allow this technology 
to cause a distraction to clinical duties and 
decrease the safety of our patients.

We need to investigate the human factors role 
as to the reason why, when 61.7% of respond-
ents think that the smart phone is a distraction, 
88% had the phone with them in the surgery.

We need further research to understand how 
we can both integrate this technology whilst 
conforming with current guidance and human 
factors principles. A further prospective study 
investigating the use of ‘work tablet computers’ 
rather than smart phones may address the 
concerns of mobile devices, whilst allowing 
the technological benefits.
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