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Introduction
Advancements in technology have always had major impacts in medicine. The smart phone has been one of the latest technologies to penetrate all over the world and has been adapted to the medical field. The Student community has always been the fastest to adapt to changing technologies. Smartphones has revolutionized communication, simplified access to email, performing Internet searches, and using specific applications. The role of Smartphones in medical education is fast being recognized since they are portable, omnipresent and user friendly. Students can be easily motivated and encouraged to use smartphones as self study devices and also for reference. The development of medical related apps has shown a dramatic increase especially with the growing popularity of the android platform.
Objective
To examine the changing trend of smartphone usage amongst first year students over a period of one year in a leading medical college in India.
Methods
All the medical students of first year ( I Term) were included in the study and a questionnaire was distributed to them at the beginning of their preclinical course. The responses were recorded. The same group of students was surveyed after one year when they were undergoing clinical postings ( III rd Term)  along with Para clinical subjects with the same questionnaire and data was collected. It may be noted that the use of smart phones during organized teaching schedule was not permitted as per rules. The data was analyzed with the help of appropriate software to study the penetration, functional usage and acceptability by the students.
Results
A total of 131 students were enrolled in the study. All students owned a cell phone however only 91 (69.4%) students owned Smartphones at the beginning of the study. There was an increase of smartphone ownership during the study to reach 108 ( 83%) by the end of the first year. Medical Apps ownership was polled and found to have increased during the study period from 76% to 85% ( table-1). Not only ownership but increase in the number of apps was seen during the study. 
Percentage of medical students owning medical related smartphone apps
	Question response
	I term (n=91)
	III term(n=108)

	No
	22 (24.17%)
	16 (14.81%)

	Yes – 1–5 apps
	63 (69.23%)
	68 (62.96%)

	Yes – 6–10 apps
	4 (4.39%)
	17 (15.74%)

	Yes – 11–15 apps
	0 (0%)
	3 (2.77%)

	Yes – 16–20 apps
	1 (1.09%)
	3 (2.77%)

	Yes – 21–25 apps
	0 (0%)
	0 (0%)

	Yes – 26–30 apps
	0 (0%)
	0 (0%)

	Yes – 31 + apps
	1 (1.09%)
	1 (0.92%)


(Table 1)
Analysis & Discussion
I Term students
131 medical students were surveyed at the beginning their first year curriculum. The male to female ratio was 79 : 21 ( 103  & 28 respectively, n=131)
	Smart phone
	No. of students using (n=91)
	Percentage(%)
	Percentage(%)

Among 69

	iPhone
	7
	7.69
	7.25

	Android
	54
	59.34
	66.67

	Others
	30
	32.96
	26.09

	Not having
	40
	
	


(Table 2)
Among the smartphones used by students, Google android accounts for around two thirds of the amount i.e 66% out of smartphone users.(table - 2) iPhone was owned by 8% and the rest 26% of the students had ‘other’ smartphones.
Out of the 91 smartphone users, 69 (76%) students were having medical apps on their devices.  Among 69 smartphone users who were having medical apps, 67 % were using android, 26% were using other smartphones and mere 7% were iPhone users. The main  utility of medical apps among students was for learning (81) as compared to revision (68). Out of 131 students participating in the study, 70% (92) of the students were keen to use a smartphone app specific to medical school.
Frequency of use of medical related apps within medical students
As seen in table 2 almost half (51%) 46 students admitted to using their smartphones at least once a day,(table - 3)  this can be relevant in a teaching setting. 
	Question response
	I Term
	III Term

	
	n = 69
	%
	n = 92
	%

	Several times a day
	8

	11.59
	20
	21.74

	Once or twice a day
	27
	39.13
	25
	27.17

	2-3 times a week
	19
	27.54
	27
	29.35

	Once a week
	7
	10.14
	8
	8.70

	Rarely used
	5
	7.25
	11
	11.96

	Never used
	3
	4.35
	1
	1.09


(Table 3)
Daily use, in minutes, of medical related  apps within medical student
The average time students used their smart phones for reference and study was 30 min ( 70%) (Table - 4) This fact will enable software writers to make apps with a short duration span to maximize usage.
	Question response
	I Term
	III Term

	
	n
	%
	n
	%

	None
	3
	4.35
	7
	7.61

	1-10 minutes
	20
	28.99
	46
	50.00

	11-20 minutes
	15
	21.74
	24
	26.09

	21-30 minutes
	15
	21.74
	8
	8.70

	31-40 minutes
	7
	10.14
	6
	6.52

	41+ minutes
	9
	13.04
	1
	1.09


(Table 4)
III rd Term 
The same questionnaires were given to the same set of students after passing their preclinical subjects. At this stage, the students had clinical postings along with their Para clinical subjects.
Out of 131 students got involved in the study, 82 % ( 108/ 131) were having smartphones. The preferred operating system being Google Android with 70%. Among the rest, 22% were using ‘other’ smartphones.  iPhone took the last place with 7%. The tally of students using iPhone remained same across the period. But the trend to attract new users towards Android was clearly visible. (Table - 5)
	Smart phone
	No. of students using (n=108)
	Percentage(%)

	iPhone
	8
	7.4

	Android
	76
	70.37

	Others
	24
	22.22

	Not having
	23
	


(Table 5)
The percentage of males having smartphones as well as apps in smartphone was higher than that of female students. The percentage of iPhone users having apps was higher than android and ‘other’ smartphone users.
The students were utilizing medical apps mainly for learning rather than for clinical purpose. Among learning, 63% were using apps for learning as compared to 38% for revising. The equation of app users in clinical set up was 16% in ward environment to 25% in clinic environment.
Review of Literature & Discussion
A systematic review by Garritty et al. concluded that PDA usage among healthcare providers varied from 45% to 85%, noting younger physicians or residents and those in large hospitals were more likely to use a PDA (1).  A hospital based survey undertaken by Dasari et al. who questioned British anaesthetists across a breadth of training grades, reported that 59% owned an iPhone. 80% of those owning an iPhone actively used medical apps, with 60% using them for clinical activities and 47% for educational activities  (2).  Within a US medical student population, Grasso et al.reported 52% of medical students using handheld computers, however displaying a clear divide between pre- clinical and clinical years (28% and 76% respectively) (3).A study conducted by Payne et al in 2012 (4) in UK displayed higher smartphone owner- ship within pre-clinical and clinical years (76% and 80% respectively), with overall app usage as high as 83.3% (for educational purposes). Our study has shown smartphone ownwership at 76% increasing to 86% within one year. This matches the prevelance of medical students in the UK. 
Within the student group, educational use of apps starts in pre-clinical years and appears to follow into clinical years, with both year groups using apps more for educa- tional than clinical purposes. However there appears to be no pattern relating to frequency and time spent using apps specific to clinical and educational environments (4). If we assume increased benefit of Smartphone technology in the clinical environment for clinicians, we would expect a higher frequency of app use in a clinical environment also within a student population. Students are using apps to learn at all stages of their studies, and this factor should be taken into consideration when designing or developing further apps in these settings. 
The majority of students reported using apps daily for between 1 and 20 minutes, with very few using apps for longer than 30 minutes (Table 3). Number and type of medical apps used or owned The findings suggest that students are selective about the medical apps they download and/or purchase, the majority owned 1 to 5 apps which they used on a regular basis. Similar to previous studies (4) the most frequently used apps in the student cohort were those detailing medication/drug reference and free apps involved with disease diagnosis/management (4). 
For a student, disease diagnosis/management related apps are more likely to fulfill their educational needs when compared to more simple clinical scoring/calculator type apps(4) . In both groups apps used for procedure/case documentation scored very low, with over half of participants not using these apps. This is perhaps attributable to the lack of apps currently available in this area, and that for an app of this nature to be regularly used it would likely need to be linked to the relevant medical school or regional postgraduate healthcare organisation. The finding that both medical students and junior doctors own relatively few medical apps, but use them often, has key ramifications for the development of future organisational Medical School or Hospital linked apps. For an app to be used by a medical student or junior doctor it clearly needs to be of high quality and be fit for purpose to avoid user neglect (4). On the other hand, as medical students and junior doctors appear to own a relatively small number of apps, the chance of integrating such an app into regular use is increased.
Future app development From the analysis of open text entry data, there is a clear trend that both students and doctors want apps linked to their respective organisations. For students the desired purpose of these appears to be to receive administrative information relating to timetabling and lecture content, and secondly the need for revision and quiz type apps (5), and student case logbooks (6). No studies have explored the benefit of incorporating lecture timetabling and lecture objectives into a smartphone format. Doctors are concerned about clinical information relating to patient management and care.(4) 
Negative aspects of using smartphones Concern about the cost of a smartphone and medical apps is an important finding among both student and doctors (4). There are policy implications around the expectation that all students and doctors should be expected to have a smartphone to support their education or professional practice. Furthermore what policies should be in place to prevent discriminating against those, who for whatever reason, choose not to endorse this technology? One obvious solution to this problem of incurred costs for the individual is for the organisation to provide smartphones and free access to apps. As our study data points to the majority of students  are owning smart- phones, and with the expected fact that increase of smartphone usage is expected,  the fact could be used to the advantage of the educational institute to encourage use of recommended free apps or developing an in house application for use.
Conclusion
Smartphones and mobile applications are an important part of our interconnected lifestyle. The rapidly growing industry for mobile medical applications offers new opportunities and challenges to medical trainees, who now have a wealth of information constantly available. However, there is little unbiased data regarding the accuracy of the information provided in mobile applications, often carry a price tag that precludes utilization by medical trainees. As mobile applications continue to evolve, we hope the culture of medicine embraces the utilization of these resources in medical education at all stages of training.
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