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Abstract

Original Article

Introduction

Smartphones are increasingly popular not only for phone calls 
but also for Internet, text messaging, applications and games.[1] 
A Wireless Intelligence survey found that in 1 month, using 
applications accounted for an average of 667 min of smartphone 
usage, 671 min of messaging time, 531 min of voice calling and 
users web browsing of 422 min.[2] Furthermore, International 
Data Corporation conducted a study which showed that 79% 
of the population between the age group of 18 and 44 years 
have their cell phones with them almost all the time with only 
2 h of their waking day spent without their cell phones on the 
hand.[3] According to Pearson, 72% of college students own 
smartphones, up from just 50% in 2011 and two‑thirds reported 
using their smartphones for school work.[4] Furthermore, it has 

been reported that 92% of college students use smartphones 
to send and receive e‑mail messages.[5] A previous study 
conducted to understand smartphone usage trends found 
some striking results.[6] Whereas some users interact with 
their smartphones for about 30 min per day; perceived heavy 
users did so for 500 min, while the average individual users 
interacted with their phones for about 10–200 times per day.

Background: Literature is replete with the reports of adverse impacts of smartphones on physical, psychological and mental health of users. 
Hence, the knowledge of the risks associated with smartphones and the proper ergonomics adopted during its usage may be an important 
preventive tool. This study investigated the knowledge and practice of proper ergonomic posture during smartphone use by undergraduate 
students of a university medical college. Materials and Methods: A cross‑sectional analytical survey involving 231 undergraduate students of 
a university college of medicine. The instrument was a 21‑item self‑administered questionnaire adapted from previous studies and comprised 
of four sections. Section A collected information on the sociodemographic data of participants; Section B, on smartphone use by participants; 
Section C, on their knowledge of proper ergonomic posture during smartphone use and Section D, on their practice of proper ergonomic posture. 
Data were presented using the descriptive statistics of mean and percentages with the level of significance at P ≤ 0.05. Results: Almost a 
third of the respondents 66 (28.6%) use their phones 4–6 h daily, whereas nearly one‑third of the respondents use their phones for >12 h daily. 
Furthermore, majority of the respondents 124 (56.7%) have poor knowledge of proper standing ergonomic posture, 194 (84.0%) have poor 
knowledge of proper sitting ergonomic posture, whereas 149 (64.5%) have poor knowledge of proper wrist ergonomic posture. More than 
half of the respondents 126 (54.7%) do not have good practice of proper ergonomic posture when using smartphones. Conclusion: Medical 
college students possess poor knowledge or practice of proper ergonomic posture during smartphone use. Furthermore, more than half of the 
respondents do not practice proper ergonomic posture while using their smartphone.
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The literature is replete with the reports of adverse impact 
on physical, psychological and mental health toward the 
users of mobile and other information technology.[7,8] The 
musculoskeletal effects of smartphone usage are probably 
the results of default ergonomics. Previous studies have 
associated smartphone use with De Quervain’s tenosynovitis 
and osteoarthritis.[9‑11] A study at the University of Waterloo 
showed that heavy users of portable mobile devices reported 
thumb, shoulder and neck pain.[12] Furthermore, prolonged head 
flexed posture or forward head posture (holding the phone up 
to the ear) while using a smartphone can cause problems with 
the elbows, neck and shoulders. This is because the awkward 
head positions place strain/stress on the soft tissues of the neck, 
shoulders, elbows and fingers which is capable of predisposing 
the users to neck and upper thoracic pain.[13‑15] Text messaging 
while sitting caused the largest head flexion than that of other 
task conditions.[13] Recently, it is purported that text neck is 
becoming an epidemic that could lead to permanent damage to 
neck posture, this seems to be a worldwide health effect.[13,16,17] 
There are also reports on smartphone‑derived conditions such 
as ‘Blackberry thumb’ which often refers to repetitive strain 
injury caused by texting, ‘iPad hands,’ carpal tunnel syndrome, 
trigger fingers, as well as aches and pains caused by swiping 
and typing.[13,18,19]

More appalling is the sedentary lifestyle and sleeplessness 
that is coupled with the use of smartphones both of which are 
capable of leading to serious health consequences.[7,20] This is a 
major concern among young adults and is an important concern 
for health experts as people’s contemporary lifestyles have 
become much dominated by computer technology resulting 
in overuse in digital tasks on handheld mobile technologies.[7] 
Furthermore, experts say the brain gets a hit of dopamine and 
serotonin when phones beep or ring.[21] These chemicals have 
been purported to be the dominant chemical content found 
in the brains of hard drug users.[16,22] A recent review shows 
that smartphone addiction exists.[23] In fact, nomophobia (the 
fear of being without your mobile device) is now recognised 
as a serious issue.[24,25] A recent study found that addiction in 
the use of smartphones is associated with awkward postures 
among university students.[26]

Given the risks associated with the use of smartphones, 
several solutions have been proposed including postural 
advice  (positioning, time‑pacing and frequency), exercise 
therapy, therapeutic recreation, screen time recommendations 
and behavioural change.[15,27‑29] However, it is suggested that 
the most important preventive tool is knowledge of both the 
risks associated with smartphones and proper ergonomics to 
adopt during usage.[30] Literature is sparse on the knowledge 
and practice of proper ergonomic posture during smartphone 
use by undergraduate students. Few studies on proper posture 
in the use of smartphones among students suggest the lack of 
knowledge of proper posture while using the smartphones.[31,32] 
Hence, this study aimed to evaluate the knowledge and practice 
of proper ergonomic posture during smartphone use by students 
in a Nigerian University Medical College.

Materials and Methods

This study used homogeneous convenience sampling to recruit 
participants. Participants consisted of 231 undergraduate 
students, drawn from the population of students of a University 
College of Medicine. The inclusion criteria were participants 
above 100 levels who had used smartphones for a period of 
not  <2  weeks. The exclusion criteria were undergraduate 
students who use their smartphone only for making and 
receiving calls. Ethical approval was sought and obtained from 
the Health Research and Ethics Committee of the University 
Teaching Hospital while informed consent was obtained from 
the participants.

A six man focus group was set up to modify the knowledge, 
attitude and practice questionnaires used in previous 
studies,[29‑32] and adapt it to a Knowledge and Practice 
questionnaire which suit the current study and environment. 
The modified questionnaire has four sections with a total 
of 21 questions: Section A, collected the sociodemographic 
data of participants; Section B, collected information on 
the smartphone use of participants. Questions were asked to 
determine the type and size of smartphone used, the time and 
duration of smartphone use per day as well as the functions 
and applications used; Section C, asked participants about their 
choice of assumed pictorial postures in standing and sitting 
from which information on the knowledge of proper ergonomic 
posture during smartphone use was collected. Good knowledge 
is indicated when a participant chose the right posture while 
using the smartphone in standing and sitting, whereas poor 
knowledge is indicated when a participant chose the wrong 
posture while using the smartphone in standing and sitting; 
Section D, collected information on the practice of proper 
ergonomic posture during smartphone use and the information 
showing the least comfortable posture for participants. 
Participants were asked yes/no questions on practice of proper 
ergonomic posture during smartphone use with Yes indicating 
‘Good Practice’ and No indicating ‘Poor Practice.’

Copies of the questionnaire were distributed by hand in 
classes and hostels, to students of different departments 
in the university college of medicine who fell within the 
inclusion criteria. The total number of participants in each 
department was first determined before questionnaire 
distribution, in order to know the exact amount of 
participants needed in each department. The questionnaires 
were explained by the researcher to the participants at the 
point of distribution after which they were instructed to 
complete the questionnaire in the absence of the researcher 
and then retrieved within 24 h.

Data were collated and analysed using the Statistical Package 
for the Social Sciences software version  17  (SPSS Inc. 
Chicago, Illinois, USA). Descriptive statistics of mean, 
standard deviation and percentages were used to summarise the 
sociodemographic characteristics of participants. Chi‑square 
was used to test the strength of association between the practice 
of proper posture and time spent using the smartphones.
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Results

Out of the 235 structured questionnaires distributed, 231 were 
returned adequate for the analysis (a response rate of 98.3%). 
The mean age of the respondents was 19.8 ± 2.5 years. Majority 
of the respondents 147 (63.6%) were within the age group of 
17–20 years. The female students were more 141 (61.0%) than 
the males 90 (39.0%). Most of the respondents 227 (98.3%) 
were single [Table 1].

Majority of the respondents 197  (85.3%) used the android 
smartphones, 23 (10.0%) used iPhone, while only 4 (1.7%) 
used the Windows phone. Seventy‑three  (31.6%) of the 
respondents have been using their smartphones for about 1–6 
months, whereas 57 (24.7%) have been using their smartphones 
for 6–12 months. Very few respondents 67  (29.0%) have 
more than one smartphones. Majority of the respondents 
159 (68.8%) used their phone mostly at night, followed by 
afternoon 58  (25.1%). Only 14  (6.1%) use their phone in 
the morning  [Tables 2 and 3]. Majority  (66, 28.6%) of the 
respondents used their phones for 4–6 h daily, followed by 
64 (27.7%) who used their phones for more than 12 h daily. 
Only 11 (4.8%) used their phones for <1 h daily [Figure 1].

Respondents’ knowledge on proper standing, sitting and 
wrist ergonomic posture during smartphone usage showed 
some variations among users  [Table  4]. Majority of the 
respondents 124  (56.7%) have poor knowledge of proper 
standing ergonomic posture, whereas 107 (46.3%) have good 
knowledge. Similarly, majority of the respondents 194 (84.0%) 
have poor knowledge of proper sitting ergonomic posture, 
whereas 37  (16.0%) have good knowledge. Furthermore, 
majority of the respondents 149 (64.5%) have poor knowledge 
of proper wrist ergonomic posture, whereas 82 (35.5%) have 
good knowledge.

Majority of the respondents, 54.72%, do not have good practice 
of proper ergonomic posture when using the smartphone, 
whereas only 45.28% practice the proper ergonomic posture 
during smartphone use [Figure 2]. Furthermore, majority of 
the respondents 201 (87.0%) agreed that there are risk factors 
associated with smartphone use, 16 (6.9) did not agree, while 
14 (6.1) were not sure. In the same vein, 119 (83.5%) agreed 

that the risk factors could be prevented, 15  (65%) did not 
agree, while 23 (10.0%) stated they were not sure. Whereas 
192  (83.1%) stated that modifying posture and increasing 
movement was important in reducing risk factors, 6  (2.6) 
disagreed and 33 (14.3) were unsure.

Table 1: Sociodemographic characteristics of respondents

Variables Frequency, n (%)
Age (years)

17-20 147 (63.6)
21-25 75 (32.5)
26-30 9 (3.9)
Total 231 (100.0)

Sex
Male 90 (39.0)
Female 141 (61.0)
Total 231 (100.0)

Marital status
Single 227 (98.3)
Married 1 (0.4)
Cohabiting 3 (1.3)
Total 231 (100.0)

Table 2: Respondents smartphone characteristics and 
usage

Variables Frequency, n (%)
Type of smartphone used

Android 197 (85.3)
iPhone 23 (10.0)
Windows 4 (1.7)
Others 7 (3.0)
Total 231 (100.0)

Size of android smartphones
4 7 (3.0)
4.5 16 (6.9)
5 46 (19.9)
5.5 44 (19.0)
5.7 10 (4.3)
6 21 (9.1)
Not sure 87 (37.7)
Total 231 (100.0)

Usage of other smartphones
Yes 67 (29.0)
No 164 (71.0)
Total 231 (100.0)

Size of other smartphone
4 10 (4.3)
4.5 11 (4.8)
5 12 (5.2)
5.5 4 (1.7)
5.7 2 (0.9)
6 2 (0.9)
Not sure 26 (11.3)
Nil 164 (71.0)
Total 231 (100.0)
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38(16.5%)
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Figure 1: Daily duration of smartphone usage by respondents
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One hundred and twenty‑five (54.1%) of the respondents stated 
that in standing, their neck is not kept vertical and relaxed 
and head is not upright, while 68  (29.4%) stated that their 
neck is kept vertical and relaxed. In contrast, 105  (45.5%) 
stated that they avoid bending forward and to the side, while 
96 (41.6%) of the respondents stated that they do not avoid 
bending forward and to the side. Ninety‑two (39.8%) of the 
respondents stated that their elbow remains below the chest 
level, whereas 80  (34.6%) said the elbow is not below the 
chest level. Majority of the respondents 121 (52.4%) stated 
that in sitting, prolonged bent posture of the lower back and 
neck (more than 30 min) is avoided. Most of the respondents 

said they sit with back support while using the smart phone 
while 43 (18.6%) said they do not [Table 5].

Discussion

This study determined the knowledge and practice of proper 
ergonomic posture during smartphone use by undergraduate 
students in a University College of Medicine. All respondents 
owned a smartphone with about 29% having more than one 
smartphones. This agrees with previous report that smartphone 
ownership is highest among young people.[33] Furthermore, this 
study found that undergraduate students use their smartphones 
frequently. Majority use their smartphones for either about 
4–6 h daily or more than 12 h a day. This finding is a pointer that 
majority of the respondents are addicted to their smartphones. 
This was previously adduced that increasing frequency and 
time spent on smartphones is closely related to the severity 
of smartphone addiction.[34] Furthermore, long duration of 
improper posture has been reported to contribute to repetitive 
injuries.[35]

The findings of this study also show that more than half of 
the undergraduate students in the medical college are not 
knowledgeable on proper ergonomic posture to assume when 
using their smartphones. This agrees with previous findings 
that for majority of students there is a lack of knowledge 
regarding good posture to assume during smartphone use.[16,31,32] 
Knowledge of ergonomics is required to assist smartphone 
users to avoid certain risk factors that can contribute to the 
development of musculoskeletal disorders. Good knowledge 
of the proper ergonomic posture of smartphone would include 
knowledge on the best posture to assume in different positions.

When asked what the proper ergonomic posture in standing 
was, about half of the respondents chose the correct posture 
alluding that some respondents are aware of the proper posture 
to assume in standing. However, when tested on the knowledge 
of proper posture in sitting, majority of the respondents chose 
the awkward postures. Awkward posture such as prolonged 
head flexion while using a smartphone has been reported as 
a risk factor for pain symptoms in the neck.[14] Furthermore, 
majority of the respondents acknowledged that risk factors of 

Table 3: Smartphone time usage among respondents

Variables Frequency, n (%)
Duration of smartphone use

2-3 weeks 15 (6.5)
1-6 months 73 (31.6)
6-12 months 43 (18.6)
12-18 months 57 (24.7)
18-24 months 17 (7.4)
>24 months 26 (11.3)
Total 231 (100.0)

Time of the day smartphone is mostly used
Morning 14 (6.1)
Afternoon 58 (25.1)
Night 159 (68.8)
Total 231 (100.0)

Table 4: Respondents knowledge of proper ergonomic 
posture during Smartphone use

Variables Frequency (%)
Standing

A 107 (46.3)
B 64 (27.7)
C 42 (18.2)
D 15 (6.5)
E 3 (1.3)
Total 231 (100.0)

Sitting
A 37 (16.0)
B 82 (35.5)
C 37 (16.0)
D 21 (9.1)
E 11 (4.8)
F 43 (18.6)
Total 231 (100.0)

Posture of the wrist and fingers
A 82 (35.5)
B 33 (14.3)
C 20 (8.7)
D 80 (34.6)
E 16 (6.9)
Total 231 (100.0)

Key: Correct posture (A); Variants of awkward postures (B, C, D, E)

Figure 2: Respondents ergonomic practice
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awkward posture can be prevented. Thus, it can be deduced that 
their choice of awkward posture might be due to negligence 
or individual perceived positions of comfort. A  possible 
implication of this result is that it may lead to increased risk 
of musculoskeletal disorders in the upper limb, back and neck.

This study also proves that the head and neck for most 
respondents is not kept in an upright, vertical and relaxed 
posture. This correlates with previous studies that smartphone 
device users frequently adopt a flexed head posture while 
looking down at the screens of the mobile devices.[13,36‑38] A 
possible explanation for this is that smartphone users tend to 
feel more comfortable placing their smartphones below chest 
level, in order to look at the smartphones in this position, 
the angle at which the neck is tilted downwards would have 
to increase. This corresponds with the result that more than 
one‑third of respondents agreed that they place their elbow 
below chest level while using their smartphones. Summarily, 
participants in this study do not practice proper ergonomic 
postures in standing and sitting while using their smartphones.

Conclusion

Undergraduate students in this university college of medicine 
do not possess good knowledge or practice of proper ergonomic 
posture during smartphone use. Furthermore, more than half 
of the respondents do not practice proper ergonomic posture 
while using their smartphone.

Recommendations
In order to reduce the risk of musculoskeletal disorders due to 
smartphone use, education and training of proper ergonomic 
posture should be implemented. Improvement needs to be made 
in awareness among undergraduate college students to enlighten 
them on the proper posture to assume to prevent complications 
of poor ergonomic posture. Furthermore, smartphone industries 
should see the need of consulting expert ergonomists for 
appropriate information in their instructional manual for buyers.
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