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Background: Smartphone is now an inevitable device for the populace, with its use growing
progressively worldwide. There is lack of published literature focusing on the consequences of
smartphone addiction on middle-aged and older adults in Nigeria. This study investigated the
association between smartphone addiction, psychological status, insomnia and pain-related
disability of the neck among staff of the College of Medicine, University of Lagos (CMUL).
Materials & Methods: This study involved the use of cross-sectional survey to investigate 271
(106 females, 165 males) staff of CMUL, Lagos, mean age (45.797+9.28 years) via purposive
sampling technique in 2022. Four standard questionnaires were used for data collection; smart
phone addiction scale (SAS), depression, anxiety and stress scale (DASS), neck pain disability
index (NDI), and insomnia severity index (ISI).

Results: The results revealed that 80 (29.5%) staff of college of medicine were addicted to
smartphone use. Eleven (4.1%) staff of this college had severe depression, 16 (5.9%) had
extremely severe anxiety while nine (3.3%) were severely stressed. Nine (3.3%) participants had
clinical insomnia and five (1.8%) had moderate to severe problem with their neck. It was revealed
that there was a significant association between smartphone addiction, pain-related disability of
the neck (p=0.023), and insomnia (p=0.001). However, no significant association existed between
depression (p=0.578), anxiety (p=0.060), stress (0.685), and smartphone addiction level of the
participants

Conclusion: Smartphone addiction is predominant among staff of CMUL, and it is associated
with neck pain-related disability and insomnia.

Keywords: Smartphone, Addiction, Pain, Disability, Insomnia, Depression.

Introduction

high usage of smartphone ranked the Nigerian number
17, with an average Nigerian spending approximately 3

Smartphone is now a necessity for the majority of the
populace, due to its importance in messaging, calling,
gaming, photography, music, and social media
interaction [1]. Most people globally currently make use
of smartphones [2]. The universal rating of nations with
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hours every day on a mobile device, 1 hour on a laptop,
and half an hour on a tablet. [3].

Regardless of the gains experienced with the usage of
smartphones, this device can cause smartphone
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addiction [4], which has been described as a state of
being engrossed in uncontrollable smartphone usage [5].
Globally the adult population have been shown to
experience smartphone addiction with a prevalence of
64% [6].

A study by Lin et al, [7] revealed that the use of
smartphone can result in the development of device
dependency when compared to individuals using
traditional mobile phones due to the use of Internet and
messaging services as well as looking for social sharing
and exciting happenings on social media. Socio-
economic level, gender, perceived health condition, and
smartphone task are factors related to addiction to
smartphones [8].

Jim & Park, [9] indicated that addiction to smartphone
has negative effects on mental health. A study by Akodu
et al, [10] involving 837 undergraduates reported that
smartphone addiction is highly prevalent among the
participants and it is correlated with psychological
status, high body mass index and weight, as well as pain
and disability of the neck and shoulder. Al Mahroogi et
al, [11] conducted another study among students of
Oman College of Technology and revealed an
association between anxiety, higher perceived stress,
poorer sleep quality, and addiction to smartphone. This
makes it obvious that smartphones while aiming to
improve communication have as many adverse effects
on an individual’s health, social behavior, learning
skills, achievements, and relationships with the
environment [4].

Smartphone addiction can have detrimental implications
on depression, chronic stress, and rise in suicidal
ideation as discovered by Augner & Hacker [12].
Rotondi et al [13] confirmed that the use of smartphone
results in the reduction of the quality of face-to-face
communication. They discovered that the positive
association between “Time spent with friends” and
“Satisfaction with friends” was significantly weaker
among people using smartphones.  Therefore,
smartphone addicted individuals with reduced amounts
of face-to-face interaction= are likely to experience less
feeling of sympathetic and satisfying social
relationships, or less of feelings that they actively
influence the joy and welfare of others.

One of the most significant problems triggered by the
use of smartphone is the possibility of behavioral
addictions. In this situation, people will not be able to
stop using their smartphone and this may lead to
pressure and discomfort [14]. Caliskan-Ulkii&Demir
reported that there are many variables that affect
psychological ~ well-being of individuals, and
technological products are one of the most important
variables affecting human psychology. Technology is
known to have a substantial influence on human life. A
study reported a relationship between depression and
undue texting, social media interaction, gaming,
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viewing video clips, messaging, and listening to music,
all of which can be done through a smartphone [16].
The association of addiction to smartphone usage and
quality of sleep was described by Sohn et al [17] and
Kumar et al [18]. Cain & Gradisar, [19] mentioned that
the use of electronic media can disturb sleep through the
light emitted by the device screen, which can lead to
emotional, cognitive, and physiological stimulation.
Thomée et al [20] reported that smartphone addiction is
known to often result in insomnia, which influences
individual’s mental health. Dworak et al [21] reported
that the impact of smartphone addiction on sleep quality
may be due to the decrease in rapid eye movement
(REM) sleep, slow-wave sleep, and sleep efficiency.
Smartphones can delay the circadian clock by releasing
bright light, thus prolonging the endogenous clock and
causing sleep disorder, which may in turn increase sleep
onset latency. There is a negative relationship between
possession of smartphone and sleep duration as well as
a positive correlation with difficulty in sleeping [20]. It
was reported by Huber et al, [22] that use of
smartphones may alter physiological factors of the
activity of the brain such as the quality of sleep and the
melatonin rhythm, especially that of the pineal gland; it
could also lead to changes in cerebral blood flow and
the electrical activity of the brain via electromagnetic
field exposure at sunsets. Insomnia can also be due to
prolonged usage of smartphone devices, which can
cause physical discomfort, such as muscle cramps, pain
and headaches, all of which can adversely affect the
quality of sleep [20]. Frequent checking of smartphone
which is a sign of addiction can also reduce sleep
quality [23].

Smartphone  addiction has been related to
musculoskeletal discomfort in the neck, wrist, and
shoulder [24]. Berolo et al [25] noted that regular use of
smartphone can result in adoption of non-neutral neck
posture (forward head posture), leading to the
development of musculoskeletal disorders of the spine.
Most of the activities on the smartphone involve
abnormal bending of the neck downwards or holding of
arms out in front to read the screen. This position makes
the head move forward, thus causing a forward head
posture, with extreme anterior curvature in the lower
cervical vertebrae and an extreme posterior curve in the
upper thoracic vertebrae to sustain balance, thereby
exerting stress on the bones and muscles of the neck
[26]. Forward neck posture sustained for a long period
can have a deleterious effect on the cervical, lumbar
spine, and ligaments [27]. This may result in many
disturbing symptoms such as neck pain, chronic
headaches, and increased curvature of the spine [28].
Individuals susceptible to smartphone addiction show a
reduction in the craniovertebral angle, resulting in
forward head posture which always causes an increase
in scapular dyskinesis, leading to an increase in neck
and shoulder pain [29].
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Since literature is sparse on this important research area
among academic and administrative staff in Africa
institution, this study therefore assessed the association
between smartphone addiction, psychological status,
insomnia, and pain-related disability of the neck among
staff of the College of medicine, University of Lagos,
Lagos Nigeria.

Materials and Methods

Two hundred and seventy-one (271) staff were involved
in this cross-sectional analytical survey conducted
between January and August, 2021 with the sample size
derived from the formula by Cochran; [30] Z denotes
standard normal variate (At 5%), type 1 error (p< 0.050)
is 1.96, and P shows the prevalence of smartphone
addiction among adults, which is 64% [6]. The
participants were recruited from administrative
departments and different faculties in the College of
Medicine, University of Lagos (CMUL), Idi-Araba
using a multistage sampling technique. In each of the
faculties, a proportionate sampling technique was used
to obtain the number of academic and non-academic
staff distribution for the faculties, after obtaining the
numbers from a list of the staff distributed in rank and
sex for the respective faculties. A simple random
sampling was employed for selecting the participants
for the study.

Academic and administrative staff who had been using
smartphones for a period of one year and were currently
working in CMUL, with no obvious conditions and no
physical disabilities were included in this study.
Participants with cognitive impairment and presently
undergoing treatment for neck pain were excluded from
the survey. Prior to the commencement of the survey,
clearance to initiate the survey was requested from
health research and ethics committee of CMUL with
approval number: CMUL/HREC12/19/708. Participants
were briefed about the aim of the survey, and their
permission to be involved in the study was obtained and
were assured of anonymity of their data. Respondents
who passed the criteria for selection were examined for
their physical characteristics (weight, height, body mass
index) plus age, and they were later administered the
self-reported questionnaires; smartphone addiction scale
(SAS-SV) , Depression, Anxiety, and Stress Scale,
Neck Pain Disability index, and Insomnia Severity
Index.

Smartphone addiction Scale (SAS-SV): This is a 10-
item questionnaire used to evaluate levels of
smartphone addiction. The tool has been validated and
was originally developed in South Korea but published
in English by Kim et al [31]. Participants were asked to
rate on a scale 1 to 6 how much each question relates to
them. The total score ranges from 10 to 60, with an
average of 30. The participants scoring above 30 are
classified as excessive smartphone users and those
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whose scores are below or equal to 30 are non-excessive
smartphone users [31]. The outcome of the SAS-SV
analysis indicated a Cronbach's alpha of 0.911, as well
as sensitivity and specificity values of 0.875, and 0.886
respectively [31].

Depression, Anxiety, and Stress Scale (DASS-21):
The DASS-21 is an assessment tool evaluating the
depression, anxiety, and stress. It consists of 22
questions originally developed by Lovibond in 1995,
with seven questions each for depression, anxiety, and
stress respectively; the final score of each item group
was multiplied by two, with the total score ranging from
0 to 100 [32]. DASS-21 showed severity scores from
‘normal’ to ‘extremely severe’ with percentile scores,
classifying 0-78 as ‘normal’, 78-87 as ‘mild’, 87-95 as
‘moderate’, 95-98 as ‘severe’, and 98-100 as
‘extremely severe. The reliability scores for the
Depression, Anxiety and Stress scale as 0.91, 0.84, and
0.90 respectively [33].

Neck Pain and Disability Index: The Neck Pain and
Disability Index (NPAD) is a composite scale
comprised of 20 items measuring the intensity of neck
pain and related disability. The response of the patients
would be recorded by instructing them to mark along a
10cm visual analog scale (VAS). The scoring for each
question ranges from 0 to 5, with the total score being a
summation of each score (with O signifying no pain and
100 denoting maximal pain). Filling of the NPAD can
be done in less than 5 minutes, where higher scores
indicate greater disability, with severity ranging from 0
to 22= No problem to minimal problem, 23-40= Mild
problem, 41-57= Moderate problem, 58-74= Moderate
to severe problem, 75-92= Severe problem, 93-100=
Extreme pain [34]. The NPAD has been shown to be a
valid and reliable measure of disability in other
languages with a Cronbach's alpha of 0.93 and
correlations ranging from 0.45 to 0.73 [35].

Insomnia Severity Index: The insomnia severity index
(IS1) is an outcome scale designed by Morin in 2011 to
assess the severity of insomnia. The 7-item scale is used
for assessing participants’ sleep disturbance with Likert-
type scale. Items relate to subjective qualities of the
participant’s sleep, with symptoms severity, satisfaction
of participant with his or her patterns of sleep, the extent
of which insomnia hinders daily functioning, how
conscious the participant can compare his or her
insomnia to others, and the general level of distress
caused by the sleep problem. Scores range from 0 to 28,
where greater scores indicate more acute symptoms of
insomnia with severity ranging from 0 to 7 = No
clinically significant insomnia, 8-14 = Subthreshold
insomnia, 15-21 = Clinical insomnia (moderate
severity), 22-28 = Clinical insomnia (severe) [36]. The
results of the ISI analysis revealed a Cronbach'’s alpha of
0.91, a sensitivity value of 0.861, and a specificity value
of 0.877 [37].
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The data were analyzed by Statistical Package for Social
Science (SPSS) windows version 22 and summarized
using descriptive statistics of mean, standard deviation,
percentages, and frequency, and pie-charts. Inferential
statistics of Chi-square test were used to determine the
association between variables (smartphone addiction,
depression, anxiety, stress, insomnia, pain related
disability of the neck) among staff of CMUL at
significant level of p<0.05.

Results

Three hundred questionnaires were distributed and 271
copies were returned and deemed suitable for analysis,

Table 1. Socio-demographic variables of the participants

thus giving a response rate of 90.33%.

The majority (n=86, 31.70%) of the respondents were
within the age range of 41-50 years, 82 (30.30%) o
within 51-60 years, and 14 (5.20%) within 61-70 years
of age. The mean age of the participants was
45.80+9.28. One hundred and six (39.10%) of the
respondents were female (Figure 1). One hundred and
thirty (48.00%) of the respondents were overweight
with Body Mass Index (BMI) within 25.0-29.9kg/m2.
Their mean BMI was 26.43+3.70 (Table 1). One
hundred and fifty-three (56.50%) of them were
administrative staff, while 118 (43.50%) of the
respondents were academic staff.

Variable Frequency (n=271) Percent (%)
21-30 15 5.50
31-40 74 27.30
41-50 86 31.70
Age (years) 51-60 82 30.30
61-70 14 5.20
Mean age = 45.80+9.28
Female 106 39.10
Sex Male 165 60.90
Total 271 100.00
15-1.6 73 26.90
161-17 109 40.20
Height (m) 1.71-138 70 25.80
1.81-1.9 19 7.00
Mean height = 1.67+0.097
41-62 39 14.40
Weight (Kg) 63-82 186 68.60
83-102 45 16.60
>102 1 0.40
Mean weight = 73.70+£10.34
<185 3 1.10
18.5-24.9 96 35.40
BMI (Kg/m?) 25-29.9 130 48.00
>=30 42 15.50

Mean BMI = 26.43+3.70

Key:

BMI- Body mass index

<18.5 Kg/m? = underweight;

18.5 - 24.9 kg/m? = normal weight;
25.00 - 29.90 kg/m? = overweight;
>30 Kg/m 2= obese.

Eighty (29.50%) of the respondents had excessive
smartphone usage (addiction) with a score greater than
30. Sixty-two (22.90%) of the participants had mild
pain-related disability of the neck, and only 5 (1.80%)
respondents had moderate to severe pain-related
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disability of the neck. Forty-seven (17.30%) of the
respondents had sub-threshold insomnia, and 9 (3.30%)
of the respondents showed clinical insomnia of
moderate severity (Table 2).
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Table 2. Outcome variables of the respondents

Variable Frequency (n) Percentage (%)
Not excessive 191 70.50
SAS-SV Excessive 80 29.50
Total 271 100.0
No problem — minimal problem 192 70.80
Mild problem 62 22.90
Moderate problem 12 4.40
NPAD Moderate - severe 5 1.80
Severe problem 0 0.00
Extreme pain 0 0.00
Total 271 100.00
No clinically significant insomnia 214 79.00
Subthreshold insomnia 47 17.30
Insomnia scale Clinical insomnia (moderate severity) 9 3.30
Clinical insomnia (severe) 1 0.40
Total 271 100.0
Key:
Smartphone addiction scale — Excessive............ =>30,
Not excessive............ <30
Neck pain and disability scale- No problem- minimal problem............ 0-22
Mild problem............ 23-40
Moderate problem............ 41-57
Moderate- severe............ 58-74
Severe............ 75-92
Extreme pain............ 93-100
Insomnia severity index- No clinically significant insomnia............ 0-7
Sub threshold insomnia............ 8-14
Clinical insomnia (moderate severity)............ 15-21
Clinical insomnia (severe)............ 22-28
Sixteen (5.90%) respondents were moderately moderate anxiety, 10 (3.70%) had severe anxiety, and

depressed, 11 (4.10%) were severely depressed, and six
(2.20%) of the respondents had extremely severe
depression. Twenty-four (8.90%) respondents had

Table3. Association between pain-related disability of the neck, insomnia, and smartphone addiction level of the participants

16 (5.90%) had extremely severe anxiety. Eleven
(4.10%) respondents had moderate stress and nine
(3.30%) respondents had severe stress.

SAS SV X2 P-value
Not excessive Excessive Total
No problem — minimal problem 143 (74.50%) 49 (25.50%) 192 (100.0%)
Mild problem 40 (64.50%) 22 (35.50%) 62 (100.0%) 9.51 0.023*
NPAD Moderate problem 7 (58.30%) 5 (41.70%) 12 (100.0%)
Moderate - severe 1 (20.00%) 4 (80.00%) 5 (100.0%)
Total 191 (70.50%) 80 (29.50%) 271 (100.0%)
No clinically significant insomnia 157 (73.40%) 57 (26.60%) 214 (100.0%)
Sub-threshold insomnia 33 (70.20%) 14 (29.80%) 47 (100.0%)
Insomnia Clinical insomnia (moderate severity) 1(11.10%) 8 (88.90%) 9 (100.0%) 18.49 0.001*
Clinical insomnia (Severe) 0 (0.00%) 1 (100.00%) 1 (100.0%)
Total 191 (70.50%) 80 (29.50%) 271 (100.0%)
*Significant at p< 0.05,
Key:
X2- Chi square
Neck pain and disability scale-
No problem- minimal problem............ 0-22
Mild problem............ 23-40
Moderate problem............ 41-57
Moderate- severe............ 58-74
Severe............ 75-92
Extreme pain............ 93-100
Insomnia severity index- No clinically significant insomnia...... 0
Sub threshold insomnia............ 8-14
Clinical insomnia (moderate severity)............ 15-21
Clinical insomnia (severe)............ 22-28
JOHE, Autumn 2023; 12 (4) 246
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Pain-related disability of the neck (p=0.023) and
insomnia (p=0.001) were significantly associated with
the level of smartphone addiction of the respondents
(Table 3), but no significant association existed between

depression (p=0.578), anxiety (p=0.060), stress (0.685),
and smartphone addiction level of the participants
(Table 4).

Table 4. Association between psychological status and smartphone addiction level of the participants

SAS-SV
Not excessive Excessive Total X2 P-value
Normal 158 (72.50%) 60 (27.50%) 218 (100.0%)
Mild 12 (60.00%) 8 (40.00%) 20 (100.0%) 2.88 0.578
. Moderate 11 (68.80%) 5 (31.30%) 16 (100.0%)
Depression
Severe 6 (54.50%) 5 (45.50%) 11 (100.0%)
Extremely severe 4 (66.70%) 2 (33.30%) 6 (100.0%)
Total 191 (100.0%) 80 (100.0%) 271 (100.0%)
Normal 153 (74.30%) 53 (25.70%) 206 (100.0%)
Mild 9 (60.00%) 6 (40.00%) 15 (100.0%) 9.05 0.060
Anxiety Moderate 12 (50.00%) 12 (50.00%) 24 (100.0%)
Severe 8 (80.00%) 2 (20.00%) 10 (100.0%)
Extremely severe 9 (56.30%) 7 (43.80%) 16 (100.0%)
Total 191 (70.50%) 80 (29.50%) 271 (100.0%)
Normal 165 (71.40%) 66 (28.60%) 231 (100.0%)
Mild 12 (66.70%) 6 (33.30%) 18 (100.0%) 2.28 0.685
Stress Moderate 7 (63.60%) 4 (36.40%) 11 (100.0%)
Severe 5 (55.60%) 4 (44.40%) 9 (100.0%)
Extremely severe 2 (100.00%) 0 (0.00%) 2 (100.0%)
Total 191 (70.50%) 80 (29.50%) 271 (100.0%)

* Significant at p< 0.05,
Key:
X2- Chi square

Discussion

This study determined smartphone addiction and its
association with psychological status, insomnia, and
pain-related disability of the neck among staff of
College of Medicine, University of Lagos. The
prevalence of academic and administrative staff
addiction to smartphone in this study was 29.50%. This
could probably be due to the amount of time spent
browsing the internet and receiving calls due to the
work schedule of the participants. It is well known that
most academic and administrators use smartphones to
respond to email messages, perform virtual statutory
meetings, online webinars, and send notices via official
social media platform. This assertion was corroborated
by the study of Cheever et al, (38) who indicated that
the majority of individuals use their phones excessively
in manners that hinder their daily lives. A similar
prevalence of 27.60% was found in a study among
adults in India [39]. Another study by Luk et al [40]
found a relatively higher prevalence of 38.5% among
adults in Hong Kong.

This study revealed that the prevalence of depression,
anxiety, and stress was 19.60%, 24.00%, and 14.70%
respectively. In a survey carried out by Mirzaei et al
[41] among adults in Iran, it was reported that the
prevalence of depression, anxiety, and stress was 29%,
32.2%, and 34.8% respectively. A study in Saudi Arabia
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reported a prevalence of 54%, 53%, and 38% for
depression, anxiety, and stress [42]., This is far higher
than the prevalence reported in this study. The lower
prevalence reported in this research could be due to the
environmental and cultural differences of the
participants.

Twenty-nine percent of the participants in this study
complained of neck pain, which may be due to the
abnormal neck posture assumed by the participants
while using their smartphone, which were mentioned in
the study by Akodu et al, [29] as possible reasons for
the development of musculoskeletal pain among adults.
This is in congruence with a study conducted by
Genebra et al [42] among adults in Brazil, reporting a
prevalence of 20.3%. Another study conducted among
University academic staff in Hong Kong found a far
higher prevalence of 46.7% [43]. Their study also
reported that the complaint of neck pain among
participants confirmed that the excessive use of
smartphone with an abnormal posture can result in
development of symptoms of neck discomfort among
individuals addicted to smartphone use.

The outcome of this study revealed that 21% of the
participants complained of insomnia, which may be due
to the high level of smartphone addiction in the
participants; this results in longer smartphone screen-
time due to work load of the participants which lead to
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sleep disturbance. Cao et al [44] in their survey among
adults in China discovered a frequency of 15.00%
which is slightly lower than the prevalence reported in
this study. The lower prevalence may be due to the total
number of the population involved in their study.

In this research, it was discovered that addiction to
smartphone does not have an influence on the
psychological status (Depression, Anxiety, and Stress)
of the participants. This could be due to the age of the
participants, being adult population. This reason was
confirmed by the study of Zencirci et al (45) who
reported that younger individuals encounter addictive
behavior more frequently than older counterparts. On
the contrary, a survey done by Oraison et al [46]
revealed that smartphone addiction significantly
predicted increased levels of depression, anxiety, and
stress. This may simply be due to the characteristics of
the participants involved in their study. Alhassan et al,
[6] stated that smartphone addiction is one of the
behavioral problems that could lead to the development
of depressive symptoms. The result of this survey
revealed that smartphone addiction has a relationship
with pain-related disability of the neck among
participants. This could be because of the forward head
posture adopted by the respondents while using
smartphone [29], causing smartphone users to have
episodes of pain and disability in the neck as revealed in
a study conducted by Oraison et al [46]. This forward
head posture is the abnormal posture the participants
adopt while performing their work on the smartphone.
The study by Raoofi et al [47] asserted that pain-related
disability of the neck resulting from abnormal posture of
the neck originated from abnormality in the activity of
the contractile and non-contractile structures of the neck
region. There is also a possibility that there may be neck
pain resulting from nerve root compression, which can
be caused by reduction in the intervertebral disc space
as a result of abnormal posture of the neck [48]. This
has been in contrast to the study by Foltran-Mescollotto
et al [49] reporting no relationship between smartphone
use and neck pain.

This survey discovered a significant association
between smartphone addiction and insomnia among the
participants of this survey. This could be due to the
bright light emitted by smartphones, that has been
discovered to affect the circadian rhythm and cause
sleep disturbances [19]. This happens because some
academic and administrative staff may decide to take
some of their office work home to complete before the
next day work. Sohn et al [17] found smartphone
addiction to be associated with poor quality of sleep.
Another study among adults found internet addiction
and the use of social media to be linked with insomnia
[50]. This study had some limitations, with the main one
being the reluctance of the participants to fully answer
the questionnaire due to the COVID-19 pandemic and
lockdown.
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Conclusion

Smartphone addiction, depression, anxiety, stress,
insomnia, and pain-related disability of the neck are
common among staff of College of Medicine,
University of Lagos. Smartphone addiction has an
impact on insomnia and pain-related disability of the
neck. There was a disparity in smartphone addiction
level, depression, stress, insomnia, and pain-related
disability of the neck among academic and non-
academic staff, but no difference was found in their
stress level.
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