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Purpose: Smartphone intervention can be critical for healthcare professionals who often experience hu- 

man life at risk. This study attempts to assist healthcare professionals to better understand the interven- 

tion role of smartphones in intention-behavior of patient care. 

Research design/methodology: Exploratory in nature, this study uses various literatures and articles pub- 

lished in journals and magazines as well as primary data collected using a qualitative approach. Purposive 

sampling made it possible to conduct in-depth interviews with healthcare professionals, namely, doctors, 

nurses, and ward boys from hospitals and clinics of the Punjab region of India. The study uses a data sat- 

uration method to realize the adequacy of the sample size, and a grounded theory approach to analyze 

the interviews. 

Findings: This study found a gap between intentions and behavior in patient care among healthcare 

professionals. A smartphone intervenes in the intention-behavior relationship of patient care in three 

modes, namely propinquity, applications, and communication. The smartphone propinquity pertains to 

the physical proximity of the healthcare professionals to the smartphone; the applications refer to those 

installed in the smartphone; and communication indicates calling and e-communications made using the 

smartphone. 

Practical implications: This study will assist hospital management, governments, and other organizations 

in drafting a suitable policy for the use of smartphones by healthcare professionals. The manufacturers 

and software developers of smartphones can deliver devices and software that meet the needs of health- 

care professionals for patient care. This study will help healthcare professionals to better understand the 

usage and effects of smartphones with respect to patients, and to decrease the gap between intention 

and behavior to improve patient care. 

Originality: This study is unique in that there have been no comprehensive studies of smartphone inter- 

vention with respect to its influences on intention-behavior in patient care. 

© 2019 Fellowship of Postgraduate Medicine. Published by Elsevier Ltd. All rights reserved. 
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ntroduction 

A smartphone is not only a source of entertainment but also

 disruptive device in various sectors such as healthcare, banking,

nd retailing. As the use of smartphones increases globally, their

evelopers continue to produce a wide variety of applications for

se by different sectors [22,42,43,46,47,68] . 

This study focuses on healthcare, which is one of the promi-

ent sectors in technology adoption [50] . Healthcare professionals

ave been adopting smartphones in growing numbers at a very

ast pace. Smartphones deliver various options for healthcare pro-

essionals to deliver better service. The U.S.-based market research

rm Grand View Research [24] predicted that the global market for
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obile health expects to reach $49 billion by 2020 with monitor-

ng services remaining the dominant and fastest-growing segment.

hile Apple and Google healthcare technology providers already

tilize mobile devices for a range of medical purposes, BlackBerry

s also plunging into healthcare technology; it has invested in

antHealth, a healthcare information technology (IT) company, in

rder to expand the platform for a quick, easy, and secure diffusion

f information anytime, anywhere. Healthcare professionals affirm

hat a smartphone helps them to collaborate with other doctors,

rovides easier access to patient data, and makes it convenient for

hem to record information and achieve greater productivity [18] .

reenspun et al. [25] conducted a survey of U.S. physicians and

ound that most doctors believed in the adoption of healthcare IT

hat helps in health information exchange and provides decision

upport tools, patient support tools, and mobile applications. It

elps physicians to track and manage the health and wellness of

atients, which, in turn, improves the efficiency of their clinical
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practices. Other features of smartphones for healthcare profession-

als include patient reminders, patient education, patient behavior

modification, and decision support systems. Healthcare profession-

als have adopted smartphones and other personal digital assistants

to enhance clinical activities, to achieve professional development,

and to further their education. They are able to access their

textbooks and many other resources such as drug formularies and

medical calculators [8] on their smartphones . In the opinion of

physicians, usage of the mobile Internet devices falls into two

categories—communication and care. In communication, physi-

cians are able to use many applications such as WhatsApp, Skype,

MediTouch, and DICOM that help them in a number of ways, from

maintaining patient records to communicating with other physi-

cians and sharing information. Physicians are also able to use their

smart devices as medical equipment with the help of applications

such as: AliveECG, which is useful for converting a smartphone

into a device for performing Heart Rate status; OsiriX, which is

useful as a medical image viewer; iExaminer, which is used for

examining patients’ eyes and recording such examination for the

maintenance of the patients’ files, etc. [44] . There are numerous

benefits that help in creating the intention to use the smartphone

for the care of patients [42,50] and it is not necessary that an

intention may lead to the same behavior [54,55,58] . We cannot ig-

nore the fact that, despite such benefits, serious repercussions may

occur due to the use of a smartphone during patient care. It‘s use

is a source of distraction that may hamper decision making due to

a dilution of concentration. Not only psychological consequences

can occur but also the use of smartphones may increase the

danger of contamination and can interfere in the functioning of

medical equipment [7,11,13,23] . Therefore, the focus of smartphone

applications for healthcare professionals should focus on health

promotion, chronic disease management, improved physician-

patient interaction, and efficient and quick access to healthcare

services. These features would be beneficial for the patients and

aid healthcare professionals in their work [35] . This research

studies how a smartphone intervenes and affects the intention-

behavior gap in patient care among healthcare professionals. 

Research objective 

The objective of this research is to understand the effects of the

intervention of smartphones in the relationship of patient care in-

tention to patient care behavior among healthcare professionals. 

Conceptual background 

An extensive review of literature, centered on the intervention

of the smartphone in healthcare settings and the dimensions of

its effect on the patient care intention and intention-behavior re-

lationship provide the conceptual background of this study. 

Intervention of smartphones in healthcare 

Intervention is an act of intervening or interfering with the in-

tention of modifying the outcome. In medicine, the definition of

an intervention is any treatment, based upon clinical judgment

and knowledge that a healthcare professional performs to enhance

patient care outcomes [10] . The smartphones have affected the

healthcare arena by intervening in the working of the healthcare

professionals. Smartphones have been able to create smart doc-

tors [41] and these smart doctors have adopted smartphones as

a device for use in their medical practices. One of the greatest

values of a smartphone is access to the Internet. The Internet of-

fers many opportunities for healthcare professionals to share the

research in their area for hard-to-reach members, and geographi-

cally dispersed people [64] . The sharing of information helps clini-
al nurse specialists to develop better communication and care sys-

ems for their patients, which, in turn, strengthens patient support

9,44] . It is very important to share timely information in order to

educe medical errors in critical care environments and having a

martphone helps to do so [60] . It also helps in undertaking qual-

ty improvement initiatives in the complex hospital environment.

ssem and Pabbi [6] state that the sharing of knowledge makes

n important contribution to providing high-quality health care to

atients. Their study in Ghana found that there was no formal sys-

em for sharing knowledge in the hospitals, the majority of which

haring is through clinical meetings, presentations, and discussions

hrough Internet-enabled mobile devices. But there is an absence

f an organizational policy related to the use of Internet-enabled

obile devices. Most of the doctors own smartphones and they

elieve that it is one of the reliable sources for accessing points

f care information. However, the major challenges to the use of

martphones for the purpose of communication are lack of con-

ectivity, data subscription, and subscription fee [28] . 

Along with the benefit of communication, healthcare profes-

ionals these days are becoming dependent on many smartphone

pplications [57] . Smartphone applications are providing major

elp in most of the healthcare departments such as pediatrics, ob-

tetrics, surgery, internal medicine, radiology, and dermatology. It

elps the healthcare professionals with carrying out pain manage-

ent, behavioral change, weight management, glucose control, and

ven treatment adherence [15–17,29,30,39,49,51] with the utiliza-

ion of various applications. Healthcare professionals advocate the

se of health-related applications for regular monitoring as well

s for education, communication, and search of health information

45] . Smartphones improve the accuracy of patient documentation,

ead to better diagnostic coding, and allow constant examination

f side effects and safety through the reduction of medical errors

61] . Documentation prepared using a smartphone application was

f higher quality and had lower error rates than documentation

repared using paper records. However, with the increasing use of

martphones, the issue of patient safety and confidentiality arises

nd the administration has to address it [18,61] . 

While smartphone usage in hospital settings enables doctors to

hare information immediately with other physicians and access

nd maintain patients’ information anytime and anywhere to re-

uce errors, smartphones can also act as a distraction [7,23] . Us-

ng mobile phones can reduce focus, lower performance of tasks

eeding mental concentration, and affect decision making [67] . Us-

ng and keeping smartphones in critical care units may interfere

ith the functioning of medical equipment. If it distracts health-

are workers, it may lead to errors that may prove very expen-

ive for the patients [23] . It can even spread infection [31] . For in-

tance, Byrns et al. [11] have found that the mobile phones of staff

embers were highly contaminated with microorganisms and only

 few staff members regularly cleaned their mobile phones. The

taff members need proper guidelines to maintain the hygiene and

leanliness of their devices. It is suggested, therefore, to formulate

 smartphone usage policy in order to keep the primary focus on

roviding patient care and maintaining a safe, hygienic, and secure

ork environment [2,13,32] . 

ntention of patient care and its dimensions 

As discussed, the smartphone has both positive and negative in-

erventions in the lives of healthcare professionals. According to

he model proposed by the American Association of Critical Care

urses (AACN, 2005), the level of patient care delivered by health-

are professionals such as nurses depends on competencies such

s their clinical judgement, advocacy and morality, caring practices,

ollaboration, systems thinking, response to diversity, facilitation of

earning, and clinical inquiry. These competencies may create their
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ntention to care for the patient and may lead to patient care be-

avior [58] . 

Hence, the creation of a complete systems thinking approach to

atient care may lead to increased moral practices by students and

taff in smartphone usage. 

ntention-behavior gap 

All the abovementioned competences are making it an inten-

ion of healthcare professionals to focus more on patient care, as

s reflected in their behavior. 

A person may not necessarily do whatever he or she intends

o do [3] , [55] . Many people intend to change or uphold a be-

avior but they are unable to pursue those intentions. Therefore,

ntentions cannot be an accurate forecaster of actual behavior

19,54] . Amireault et al. [5] found, when studying the moderators

f the intention-behavior, that intention and past behavior were

trong determinants of behavior and physical activity promotional

rograms act as a moderator to work on the creation of inten-

ion. There may or may not be any gap in the intention and the

ehavior of an individual. But if there is a difference between

n intention and a behavior, it is not a random error; some

ntervening factor or force creates this gap [65] . A variance in

ntention of patient care and actual behavior due to self-efficacy,

ttitude, years of study at a hospital, receipt of resources from the

ospital, habits, and barriers was found by applying the concept

f the theory of planned behavior [34,52] . Hassan et al. [27] also

ention that there is a huge gap between intention and behavior.

hey found a significant role of planning as a mediator and that

t strengthens the behavior of an individual. Larsen et al. (2018)

ound why healthy eating intentions do not always turn into be-

avior and explained that automatic processes such as children’s

motional eating habits and volitional regulation behavior work

s moderators in the intention-behavior gap. Pappies [48] argued

hat intentions do not turn into behavior and that the elimination

f this gap is achievable through the use of situational cues such

s nudging, reminding of social norms, policy interventions, and

raining interventions during their impulsive behavior. Sheeran

nd Webb [55] emphasize the gap between intention and behavior

nd mention that intentions are strong constructs that uphold the

rganizational outcomes. Intentions can transform into behavior

y initiating, maintaining, and attaining the pursuit of a goal. 

esearch methodology 

Qualitative research is a means to better understand the un-

erlying causes of gaps in healthcare systems. This approach helps

o explore and discover factors in an enhanced manner [14] . As

rounded theories draw from data, they are likely to provide deep

nsights, better understanding, and meaningful guides to action

56] . This study requires that one understands the prominent rea-

ons for smartphone usage during patient care; therefore, it uses

he qualitative methodology for data collection and analysis as it

elps explore the factors and allows a better understanding of

martphone usage among healthcare professionals during patient

are. In-depth interviews with doctors, nurses, and ward boys as-

ist in understanding the phenomenon of smartphone intervention

nto patient care behavior. The base questions for the interviews

eflect the basis of the objective of the study. The dimensions for

uestions use information from previous studies [1,7,12,23,65] . Af-

er transcription of the interviews, the data were coded. The coding

rocess included developing codes and sub-codes. The researchers

ere aware of the risk of bias; hence, following Strauss and Corbin

56] , this study used an extensive validation of various interpre-

ations during the research process. The researchers made use of

ross validation of their work by each other in the coding of all
he scripts. Also, the researchers validated the codes with help of

he respondents and experts using two doctors, two nurses, two

ard boys, and two experts. 

As argued by Urquhart and Fernández [59] , grounded theory

ethodology has the advantage of relevance (built close to data),

igor (clear prescribed analysis procedures), and a clear path to

uild a theory. It is a flexible method and therefore more suitable

or use in the field of socio-technical processes and in building the-

ry in unexplored areas. The grounded theory approach [56] was

sed to analyze and build a theory based on the interview data.

s a theory, it has been derived from data systematically gath-

red and analyzed through the research process. In grounded the-

ry, the data collection, analysis, and theory so derived stand in

lose relation to each other. Strauss and Corbin [56] further argue

hat theory derived from data is more likely to resemble the “re-

lity” than is theory derived by putting together a series of con-

epts based on experience or solely through speculation. Urquhart

nd Fernández [59] have also advocated the use of literature at the

reliminary stage of research. The researchers for this project pro-

eeded with open mindsets and no preconceived notions and, thus,

ave followed the above definition. The only area taken as a guid-

ng force was the intention-behavior gap. The researchers began

y interviewing healthcare professionals and analyzing the data of

ame. As new insights regarding smartphone usage during patient

are emerged during the analysis, they were included in the study

or the next steps. These insights included information on areas of

martphone use, ways of smartphone use during patient care, and

ossible new samples for data collection. 

Researchers used a purposive sampling method in the study

nd conducted a total of 15 in-depth interviews. The sample in-

luded 7 doctors, 3 nurses, and 5 ward boys. The sample area fo-

used on the hospitals and clinics of the Punjab region of India.

he interviews lasted from 40 min to 1 h Depending upon the

omfort of the respondent, the researchers recorded responses us-

ng an audio recorder as well as by manual writing during the in-

erview. The data saturation method was used to realize the ade-

uacy of the sample size [21] . This was realized when the analysis

f data revealed that the patterns and concepts had become stable

nd were not able to generate any new code or results. 

The research has followed King’s [33] template analysis to cre-

te a hierarchy of codes, super codes, categories, and classifica-

ions. As defined by King [33] , the core of template analysis is that

he researcher prepares a list of codes known as templates. These

emplates represent the various themes identified in the textual

ata and can be added to, modified, and deleted per data emerging

rom the field. These templates are arranged in a manner so that

hey represent the relationship between the various themes in a

ierarchical structure. 

ata analysis 

The collected primary data from the in-depth interviews were

roken down into codes and sub-codes based upon the construct

f the study. The smartphone intervention was categorized on the

asis of the mode of intervention, type of intervention, level of

ntervention, desirable intervention, and undesirable intervention

 Table 1 ). The respondents were coded as follows: Doctors (D1, D2,

3…), Nurses (N1, N2, N3…) and Ward Boys (WB1, WB2, WB3…). 

Table 1 summarizes the findings of the study. The study catego-

izes the intervention on the basis of mode, type, level, and desir-

ble and undesirable aspects based upon the primary data analysis.

ropinquity 

Propinquity is the mode of intervention that pertains to the

lose proximity of the smartphone to the healthcare professional.
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Table 1 

Smartphone intervention. 

Mode Type Level Desirable Undesirable 

Propinquity • Sense of urgency 

(missing 

notification/missing calls or 

reminders) 

Depends upon • Delivering better service • Risk of infection 
• The timing of smartphone 

usage (performing critical 

surgeries/counseling patients) 
• Sense of responsibility 

(restricted/responsible use 

during patient care) 

• The frequency of smartphone 

usage 

● Interference in critical 

situations such as 

cardio-vascular bypass surgery • The time period of use 

(duration of use during patient 

care) 

Applications • Perceived usefulness of 

the applications 

Depends upon • Documenting records • Risk of distraction from 

patient care 
• Perceived benefits drawn 

from the applications 

• The level of the user • Monitoring regularly • Risk of diluting concentration 

• The kind of applications used 

(health-related 

applications—OsiriX, iExaminer 

or general/entertainment 

applications) 

• Utilizing for education, 

communication, and research purposes 

• Providing major help in the 

departments of pediatrics, obstetrics, 

surgery, internal medicine, radiology 

and dermatology 
• Assisting in smoking cessation, 

weight loss management, treatment 

adherence, and disease management 
• Reducing pre-operative anxiety 

among pediatric patients. 

Communication • Sharing information Depends upon timing of 

usage—such as critical point of 

care—to receive guidance 

• Enhances real-time critical care and 

operating room collaboration 

• Disturbing the 

inter-professional relationships 

• Receiving guidance • Deliver better service ● Relying more on text/e-mail 

than verbal communication 
• Perform regular monitoring 

● Utilize for education, communication, 

and research purposes 
• Determine to reduce medical errors 

in critical care environments 
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Healthcare professionals have shown a tendency to use smart-

phones at the workplace. This usage was dependent upon two

types of situations. In one situation, the healthcare professionals

display a sense of responsibility , and in the other, a sense of urgency .

Sense of responsibility 

The healthcare professionals were aware of the distraction

caused by smartphones when used at their workplace, especially

while taking care of their patients. One of the doctors categorically

denied using smartphones during patient care. 

Statement- 

D4-I don’t like to use my smartphone during my working hours

because this is causing mere distraction to me. 

Some participants stated that they used a smartphone only in

cases of emergency and avoided using it during working hours.

Surgeons and doctors appear to be quite strict with their use of

smartphones; whereas the nurses and ward boys have to seek per-

mission from their seniors to use a smartphone and to bring it into

critical care units. 

Statement- 

D5- I never pay attention to my smartphone until or unless there

is an emergency situation like any patient is in dire need to help. 

N2- My senior don’t allow me to carry the phone, once one of my

colleagues was scolded also. 

Some healthcare professionals understand very well that smart-

phones can exert an influence by interfering with medical equip-

ment and by causing distractions with notifications, messages, and

calls in critical care units. 
Statement- 

WB3- No, doctors don’t allow me to carry my phones in the oper-

tion theatre because once it created a problem. 

The awareness about the effects of smartphone usage during

atient care helps in the restricted and reasonable use of it. This

elps to bring out more desirable effects than undesirable ones on

he relationship between patient care intention and patient care

ehavior. 

ense of urgency 

The respondents showed a sense of anxiety about missing im-

ortant calls, messages, notifications, or reminders if the phone

as not near them. This anxiety has led to the extensive use of

martphones, and has increased the frequency of its use including

sing it in critical care units and while performing surgery. 

Statement- 

WB1- I use my smartphone often during the work time because

here could be any emergency at my home. 

N1- I feel deprived when my smartphone is not with me. 

Healthcare professionals believe that in the absence of superi-

rs’ restrictions, they may always carry their smartphone during

atient care, feeling that the smartphone is always required to be

earby so that calls related to any emergency at the workplace, or

ven at home, can be attended to. 

Statement- 

WB2- Yes I would like to carry my phone along if Senior Doctor

ermits then only. 

Healthcare professionals did show both a sense of urgency and

 sense of responsibility toward the use of smartphones. This
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tudy reveals an ambiguous environment regarding the use of

martphones during patient care. Some healthcare professionals

se their smartphones without considering its effect on patients,

hereas others were aware of it and used their smartphones in

 responsible and restricted manner. Healthcare professionals used

heir or their superiors’ subjective wisdom in usage or non-usage

f smartphones during patient care. 

ommunication 

Communication is another mode of intervention of smart-

hones. This study found that smartphones have a prominent use

or participants, that is, communication. The statements of various

espondents reveal that the intervention of communication was in

he form of sharing information and seeking guidance. The com-

unication level of intervention depended upon the timing of us-

ge, such as seeking advice for critical care patients or using it in

ntensive Care Units or operation theaters. 

nformation sharing 

The use of smartphones makes it possible for healthcare pro-

essionals to share information among each other or with patients.

ur interaction with healthcare professionals reveals that they pick

p the calls of patients in order to deliver better service, but they

lso need to ensure that they are not ignoring the patients they

re with. Along with this, Whatsapp, and other social media inter-

ctions prove to be a distraction in patient care. 

Statement 

D3- Yes, being a family doctor to few of my patients I always pick

p their calls and advise them according to the situation. 

D4- I am having a few work Whatsapp group and as well as a

amily group for sharing information. 

uidance seeking 

Healthcare professionals gather information about various ad-

ancements by surfing the Internet as well as by consulting with

heir seniors. Our study participants expressed that the smart-

hone helped them to keep up-to-date with the latest happenings

hroughout the world. It helped them to access new ideas and en-

anced knowledge. Also, it helped them to seek advice and guid-

nce from their seniors and experts in their field. In other words,

t helped them to become better clinicians. 

Statement 

D1- I always seek an advice from my experts by using smartphone

ia calls or message whenever I am having a doubt. 

D7- Yes, it makes us better clinicians because with the help of

martphones we can gather information related to any disease as well

s experts’ advice. 

pplications 

Analysis also revealed another mode of intervention, that is,

he applications installed in the smartphones of healthcare profes-

ionals. Besides propinquity and communication, the participants

evealed their use of various applications in smartphones. These

pplications are a source of information, patient management, and

ntertainment. The participants expressed that the applications are

n intervention due to their perceived usefulness and perceived

enefits. This intervention depends largely on the kind of applica-

ions installed in the smartphone. The health-related applications

re useful for patient care, whereas general applications are useful

or personal needs. The use of applications has a direct impact on

atient care as they help to make up-to-date medical information

asily and readily available to healthcare professionals [4] . The
obile healthcare applications intervention helps in improving

atients’ health, especially in conditions of chronic disease. The

pplications make use of reminders to improve communication

etween patients and healthcare professionals as well as help in

atients’ self-management [38] . The applications provide advan-

ages to healthcare professionals; however, presently their use is

ithout a systematic understanding of the risks linked with doing

o. There is a need for standard practices to ensure the quality

nd safety of these applications [62] . 

From the expressions received through the respondents, we find

hat most healthcare professionals have popular social media ap-

lications such as Facebook and Whatsapp installed in their smart-

hones. For higher levels of applications related to the medical

rofession and patient care, there was a more lukewarm response. 

erceived usefulness 

Most of the participants expressed that they found these social

edia applications to be useful in their personal organization, so-

ial connections, and helped them to relax during stressful times.

hough many respondents expressed that these applications were

aving no direct relevance for their profession, they still believed

hat sometimes certain applications can be useful in keeping in

ontact with patients and solving their queries. 

Statements 

D1- I have numerous applications in my phone like Whatsapp,

acebook, Youtube, Candy Crush (I like to play in my free time),

oogle (to surf and search) 

D2- I use Whatsapp, Fitbit (to check my steps count, calorie in-

akes), Facebook only. 

erceived benefits 

The difference that respondents underlined between benefits

nd usefulness was they believe that these applications can be use-

ul in numerous ways, but they are able to draw only a few ben-

fits from them. This was evident when some of the respondents

mphasized that they used many applications to keep social con-

acts but did not use them for contacting and managing their pa-

ients. 

Statements 

D3-I find DICOM and Osiri X very useful for maintaining patients

ecords but I don’t draw out any benefit out of it because this task is

one by my receptionist using the computer system. 

D6-Yes, the virtual assistant system installed in my phone is very

eneficial as it reminds me of my urgent meetings and reminders. 

iscussion and propositions 

Based on this study, we suggest certain theoretical propositions

P1, P2, P3…..). The propositions fall into two categories: Interven-

ion of Smartphone, and Transformation of Intention-Behavior of Pa-

ient Care ( Fig. 1 ). 

ntervention of smartphone in patient care 

The smartphone intervenes in the patient care environment via

hree means, that is, propinquity, communication, and applications.

Propinquity concerns the close proximity of the smartphone to

he healthcare professional; the closer the distance, the more in-

ervention will occur. This intervention can be in the form of in-

erference with medical equipment, risk of infection, and/or bet-

er service delivery. Hence, the propinquity intervention is both

esirable and undesirable. Desirable intervention will strengthen

he relationship of patient care intention with patient care behav-

or but undesirable intervention will weaken this relationship. This
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Patient care 
Intention

Patient care 
Behavior

CommunicationPropinquity Applications

Time period 
of use

Frequency of 
use

Level of user

Timing of use

Intervention of 
smartphone

Fig. 1. Intervention of smartphone in intention-behavior of patient care. 
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practice of using a smartphone results in desirable effects such as

timely access to relevant and urgent information [7,61] . However,

it also leads to certain, undesirable effects such as infection and

interference with critical care equipment such as pacemakers and

ultrasonic devices [11,53] . 

P1. - The more the smartphone propinquity, the higher the interven-

tion of the smartphone in the relationship of patient care intention

with patient care behavior. 

Communication through smartphones can also cause interven-

tions to patient care. The more the communication, the more will

be the intervention. Communication intervention comes in the

form of information sharing and seeking guidance. Communication

also intervenes in both desirable and undesirable manners. Desir-

able intervention will strengthen the relationship of patient care

intention with patient care behavior, but undesirable intervention

will weaken this relationship. The desirable effect of communica-

tion using a smartphone can include collaboration, better service

delivery, regular monitoring of patient, and reduction in medical

errors in critical care environments [6,9,26,28,36,60] . The commu-

nication mode of smartphone use has led to the undesirable ef-

fect of disturbing professional relationships and over-reliance on

e-communication, which may lead to confusion [7,66] . 

P2. -The more communication through a smartphone, the higher the

intervention of the smartphone in the relationship of patient care in-

tention with patient care behavior. 

Extending the argument from the above heading “Applications,”

it can be stated that applications installed in the smartphone are

also a source of intervention in patient care. The more the appli-

cations are used, the more will be the intervention. Applications

intervene due to their perceived usefulness and perceived bene-

fits for the user. This intervention can be desirable or undesir-

able. Desirable intervention leads to the strengthening of the rela-

tionship between patient care intention and patient care behavior,

whereas, undesirable intervention weakens this relationship. The

use of applications produced desired effects such as the mainte-

nance of documents and records, regular monitoring of patients,

and help in smoking cessation, management of weight loss, dis-

ease, and pre-operative anxiety [16,30,40,44,45,51,57,63] . The unde-

sirable effect of application use was recorded as causing distraction

from patient care and risk of losing concentration [13,23,32] . 

P3. - The more the applications are used, the higher the intervention

of the smartphone in the relationship of patient care intention with

patient care behavior. 
Based on the study we also propose that the strength of smart-

hone intervention depends upon the time period of use, frequency

f use, level of user, and timing of use. 

The time period of use pertains to the amount of time the

ealthcare professional spends using the smartphone during pa-

ient care. The more the time period of use, the more will be the

trength of the intervention of the smartphone [37] in the relation-

hip of patient care intention with patient care behavior. 

4. - The more the time period of use of the smartphone, the higher

ts intervention in the relationship of patient care intention with pa-

ient care behavior. 

The usage frequency of the smartphone relates to the number

f times it is utilized during patient care. More the frequency of

se more will be the strength of the intervention of the smart-

hone [20] in the relationship of patient care intention with pa-

ient care behavior. 

5. - The higher the frequency of use of the smartphone, the higher its

ntervention in the relationship of patient care intention with patient

are behavior. 

The level of user indicates the user’s expertise in using the

martphone. The higher the level of user, the more will be the

trength of the intervention of the smartphone [16] in patient care.

6. - The higher the expertise level of the smartphone user, the higher

he intervention of the smartphone in the relationship of patient care

ntention with patient care behavior. 

The timing of use pertains to the use of the smartphone at crit-

cal points of patient care (such as in operation theaters, Inten-

ive Care Units, etc.). This timing of use can increase/decrease the

trength of the smartphone intervention in patient care [23,53] . 

7. - The timing of use of the smartphone will have a posi-

ive/negative intervention of its use in the relationship of patient care

ntention with patient care behavior. 

ransformation of intention-behavior of patient care 

This study found that a gap exists between patient care in-

ention and patient care behavior of healthcare professionals due

o the use of smartphones and expresses this gap as the non-

ransformation of patient care intention into patient care behav-

or. This indicates that healthcare professionals were not able to

ully convert their patient care intentions into patient care behav-

or ( [3,19,55] ; Hassan et al., 2016; [48] ). 

8. - The intervention of a smartphone causes a gap between patient

are intention and patient care behavior . 

ractical implications 

The findings of this study will help in understanding the inter-

ention of smartphones in the patient care intention-behavior of

ealthcare professionals through knowledge of the desirable and

ndesirable outcomes of their use during patient care and, hence,

ill provide improved patient care. The findings of the study may

lso be of use to various stakeholders of smartphones, specifically

sers, manufacturers, software developers, hospital managements,

edical associations, and governments. 

olicy formulation 

Considering that healthcare is a critical area in human life and

he fact that the use of smartphones have both positive and nega-

ive effects on patient care behavior, the findings of the study will
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elp in drafting a suitable policy by various associations, hospital

anagements, and government organizations for the use of smart-

hones among healthcare professionals. 

The purpose of such policy should be to create a balance be-

ween the desirable and the undesirable effects of smartphone us-

ge by the healthcare professionals. A smartphone usage policy

ould focus on alerting users of critical areas that prohibit the

se of smartphones. These could be marked as strictly no mobile

ones, delineating areas where smartphones can create interfer-

nce with life-saving machinery. 

The policy should be able to clearly define areas of smartphone

sage and non-usage. The non-usage areas can include operation

heaters, Intensive Care Units, and other critical care zones. The

olicy can also define exceptions and/or precautions regarding any

cceptable use of smartphones in these areas. These exceptions can

e critical surgery needing real-time advice, expert advice during

ritical patient care conditions, etc. These exceptions can include

roper precautions to take while using smartphones such as ster-

lization of smartphones and maintaining proper distances from

ensitive equipment and patients. Hospitals might maintain steril-

zation devices or mechanisms for general use to enable the steril-

zation of smartphones at regular intervals in order to restrict con-

amination. 

The policy could also include timely sensitization events for the

ealthcare professionals toward smartphone usage and the spread

f contamination due to it. 

echnology adoption 

Healthcare professionals need to realize that along with general

pplications there are certain applications that are actually useful

or maintaining patient records and some that patients might uti-

ize in order to create awareness for self-care. 

Manufacturers and software developers of smartphones can de-

elop devices and software to suit the needs of the healthcare

rofessionals in patient care without interfering with critical care

quipment. 

thical behavior 

Further, the study will help individual healthcare profession-

ls understand their pattern of smartphone use and how it af-

ects patients. The study has categorized the desirable and unde-

irable effects of smartphone use, which can assist the healthcare

rofessional to understand the risky areas and the timing of us-

ge of smartphones in the hospital while taking care of their pa-

ients. Thus, in the absence of any formal regulation from a govern-

ent/regulatory body, this study will enable them to avoid usage

f smartphones in the critical areas and timing during patient care.

ence, it will help them to uphold ethical norms and retain higher

oral values while caring for patients. 

The study will help reduce the gap between intention to and

ehavior of patient care among healthcare professionals, thus im-

roving patient care. It can also help increase the desirable effects

f smartphone use through better adoption of technology, thus im-

roving healthcare services. 

imitations and future direction of the study 

Every study has its limitations. Because we base this study on a

imited number of respondents, it is difficult to make a more gen-

ral prediction about the patient care behavior of healthcare pro-

essionals. Another limitation is its confinement to a limited area of

unjab, India. Hence, future studies could employ an ethnographic

pproach to study the behavior of healthcare professionals. Further,

he proposed model can be empirically tested for generalizability. 
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