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Abstract

Short Communication

IntRoductIon

Smartphones, with their touch-screen interface and a multitude 
of apps, have become an essential part of modern life.[1,2] They 
blend the functionality of traditional phones and computers into 
a compact device.[1,2] While smartphones offer convenience, 
studies have revealed a concerning trend where people 
are devoting increasingly more time to their smartphone 
usage.[1,2] Various terminologies are used to describe increased 
smartphone usage, including smartphone addiction (SA), 
problematic mobile phone use, mobile phone dependency, and 
compulsive mobile phone use.[2] In recent times, the term SA 
has become more commonly used.[2]

Although smartphone users of all age groups can be at risk of 
addiction, studies have reported that adolescents and young 
adults may be at particular risk.[3,4] Globally, the prevalence 
of SA among children, adolescents, and young adults ranges 
from 10% to 67%.[3,4] In India, the prevalence of SA among 
adolescents and young adults ranges from 24.6% to 44%.[5-8] 

Prolonged usage of smartphones or SA has been associated 
with several health implications, including increased risk of 
musculoskeletal discomfort, depression, anxiety, poor sleep 
quality, exhaustion, and obesity or overweight.[3,9-11] Of these 
health implications, this study focuses on the relationship 
between SA and obesity.

Obesity is an important public health issue affecting a wide 
spectrum of people worldwide.[12,13] As per the National Family 
Health Survey-5 (NFHS-5), the prevalence of obesity in India 
was 24% among females and 22.9% among males during 
2019–2021.[14] Other studies have reported an even higher 
prevalence of overweight/obesity in India (up to 40.3%).[15,16] 

Smartphone addiction (SA) has emerged as an important health concern worldwide. Recent studies have recognized SA as one of the factors 
that promote sedentarism and can contribute to obesity. However, the relationship between SA and obesity among Indian young adults remains 
understudied. The present study aims to estimate the prevalence of SA and explore its association with general and central obesity among 
young adults in Delhi, India. This cross-sectional study was conducted among 246 young adults (aged 18–30 years) of either sex (60.16% 
females) from Delhi. Screening for SA was done using the Smartphone Addiction Scale–Short Version. Somatometric measurements (height, 
weight, waist circumference, and hip circumference) were taken to determine general and central obesity. SA was prevalent among 25.2% 
of the participants. The prevalence of SA was higher among males and undergraduate students than among females and postgraduate/MPhil/
PhD students, respectively. Further, SA was not associated with any of the obesity variables. Interestingly, smartphone addicts were found 
to have a 2.5-fold increased risk of being underweight. Though SA was not associated with obesity, it was found to be associated with being 
underweight, indicating a relationship between smartphone use and nutritional status among young adults.
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Obesity among young adults is of particular concern, as 
obesity at a young age has been found to be associated with 
an increased risk of adverse health conditions, early morbidity, 
and mortality.[12,17]

Imbalances in energy (carbohydrate and fat) intake and 
expenditure, coupled with a sedentary lifestyle and a lack 
of physical exercise, are among the primary risk factors for 
overweight/obesity.[12,13] Recent studies have recognized SA as 
an important factor behind increased sedentary behavior and 
maladaptive eating behaviors among youth and may, in turn, be 
associated with the risk of overweight/obesity.[18-21] However, 
there is a paucity of studies exploring the relationship between 
SA and obesity in the Indian context.

Further, most of these studies are from the pre-coronavirus 
disease (COVID)-19 period; however, screen time, as 
well as the prevalence of SA, have been reported to have 
increased since the COVID-19 pandemic.[22] Given that 
India has a large number of smartphone users, a thorough 
investigation into how SA is affecting public health warrants 
urgent research. Accordingly, the present study aims to 
estimate the prevalence of SA and explore its association 
with general and central obesity among young adults in 
Delhi, India.

mateRIal and methods

Study design and participants
The present cross-sectional study was conducted among 
246 young adults (age group: 18–30 years; mean age: 
21.79 ± 2.66 years) of either sex (60.16% females) residing 
in Delhi, India. The participants were recruited from 
colleges and departments of the University of Delhi, Delhi, 
using the convenience sampling method. All the recruited 
participants were apparently healthy (no self-reported 
physical or mental illness). Individuals suffering from 
chronic illnesses (CVDs, cancers, etc.), those on long-term 
medication, and pregnant and lactating mothers were 
excluded.

The study was approved by the Departmental Ethics Committee, 
Department of Anthropology, University of Delhi (Ref No: 
Anth/2022-23/526 and Ref No: Anth/2022-23/532). Informed 
written consent, typed in English, was obtained from each 
individual prior to recruitment.

Sample size calculation
Since the reported prevalence of obesity among young adults 
was lower than that of SA in Delhi,[5,23] the prevalence of 
obesity was used to calculate the sample size. To calculate the 

sample size, the following formula was used:
2

2

1ˆ ˆz p( - p)n =
ε

 ; 

where n is the required sample size for adequate power (>80%), 
95% confidence level, and 5% error margin; z = 1.96 (for 
95% confidence level), p̂ is the expected prevalence of 
general obesity, which was taken to be 12.12% (as reported 
by Aggarwal et al.),[23] and ɛ is the margin of error, which 

was taken as 0.05. The calculated sample size was 164. With 
an additional 50% margin, a total of 246 individuals were 
recruited.

Data collection
Sociodemographic variables: Data on sociodemographic 
variables like name, age, sex, education, religion, and social 
category were collected using pretested and modified interview 
schedules.

Smartphone addiction: The Smartphone Addiction Scale–
Short Version (SAS-SV) was used for SA screening.[24] 
SAS-SV is a 10-item and 60-point widely used and validated 
questionnaire for determining the level of SA.[24] The 
questionnaire has 10 items that describe daily-life disruption, 
pleasant anticipation, withdrawal, cyberspace-oriented 
relationship, overuse, and tolerance. Participants rate each 
item on a 6-point scale ranging from 1 (strongly disagree) 
to 6 (strongly agree). Depending on responses, an individual 
can get a minimum of 10 and a maximum of 60 scores. SA 
has been defined as a score greater than 31 among males and 
33 among females.[24]

Somatometric measurements: Height, weight, waist 
circumference (WC), and hip circumference (HC) were 
measured following standard protocol. Body mass index (BMI) 
was computed by dividing body weight in kilograms by 
height in meter square (kg/m2). Normal weight was defined 
as BMI = 18.0–22.9 kg/m2; overweight as BMI ≥23.0 kg/m2 
but <25.0 kg/m2, obesity as BMI ≥25.0 kg/m2, and underweight 
as BMI <18.0 kg/m2.[25] High WC was defined as WC ≥90 cm 
for men and ≥80 cm for women.[25] Waist-hip ratio (WHR) was 
calculated by dividing WC (in cm) by HC (in cm). High WHR 
was defined as WHR ≥0.90 for men and ≥0.80 for women.[25]

Statistical analyses
Statistical Package for Social Sciences (SPSS) version 22 was 
used for the statistical analysis of the data. The prevalence was 
expressed as number with a percentage. The Chi-square test 
was used to ascertain differences between categorical variables. 
Pearson correlation analysis was used to measure the degree 
of correlation between SA and studied obesity parameters. 
Linear and logistic regression analyses were performed to 
understand the association between SA and the studied obesity 
parameters. Logistic regression models were adjusted for sex, 
education, religion, and social category. Statistical significance 
was defined as a P-value ≤0.05.

Result

Prevalence of  SA in the overal l  sample and 
sociodemographic subgroup
Among the participants, 25.2% (n = 62) were found to be 
smartphone addicts [Table 1]. The prevalence of SA was found 
to be significantly higher among males (33%) than among 
females (20.1%) (P value = 0.023*), and among undergraduate 
students (32.3%) than among postgraduate (19.5%) and 
MPhil/PhD students (15.2%) (P-value = 0.04*). However, no 
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significant difference in the prevalence of SA was observed 
with respect to religion and social category [Table 1].

Relationship between SA and obesity parameters
The prevalence of general and central obesity was not 
found to be significantly different among the participants 
with and without SA [Table 2]. Nevertheless, while the 
proportion of individuals with a normal BMI was higher 
in the nonaddict category, underweight individuals were 
relatively higher in the smartphone addict category [Table 2]. 
However, this trend did not reach the level of statistical significance.

Correlation and regression analyses were performed to understand 
the relationship between SA and obesity parameters. Pearson 
correlation and linear regression analyses did not reveal any 
significant relationship between SA and general and central obesity 
parameters [Supplementary Table 1]. Again, in adjusted odds ratio 
analysis, SA was not found to be a risk factor for general or central 
obesity [Figure 1]. However, smartphone addicts were found to 
be at a 2.5-fold significantly increased risk of being underweight 
than non-addicts [Figure 1].

dIscussIon

The present study aimed to estimate the prevalence of SA and 
its association with general and central obesity among young 

adults in Delhi. In the present study, SA was prevalent among 
25.2% of the participants. This prevalence rate is comparable 
to the SA prevalence reported in other studies from India 
and other countries.[8,26-28] For instance, the prevalence of 
SA was found to be 24.65% among medical students in 
central India,[8] 27.6% among the general population of 
Tamil Nadu,[26] 29.8% among medical students in China,[27] 
and 27.2% among university students in Saudi Arabia.[28] 
However, higher prevalence has also been reported[6,29]; for 
instance, 36.8% among medical university students from 

Table 1: Prevalence of SA in the overall sample and sociodemographic subgroup

Sociodemographic variables Status Not addicted n (%) Addicted  n (%) P
Total participants 184 (74.8) 62 (25.2) -
Sex Male 65 (67) 32 (33) 0.023*

Female 119 (79.9) 30 (20.1)
Religion Majority (Hindu) 160 (75.8) 51 (24.2) 0.261

Minority 22 (66.7) 11 (33.3)
Social category UR 88 (78.6) 24 (21.4) 0.187

OBC 51 (77.3) 15 (22.7)
SC 13 (72.2) 5 (27.8)
ST 8 (53.3) 7 (46.7)

Education Undergraduate 86 (67.7) 41 (32.3) 0.040*
Postgraduate 66 (80.5) 16 (19.5)
MPhil/PhD 28 (84.8) 5 (15.2)

*Significant at P<0.05; n=count; %=row-wise percentage; UR=unreserved; OBC=other backward classes; SC=scheduled castes; ST=scheduled tribes; 
Minority=Christianity, Sikhism, Jainism, Buddhism

Figure 1: Odds ratio indicating the risk for general and central obesity 
with SA as a risk factor; WC = waist circumference; WHR = waist-hip 
ratio; *significant at P value <0.05

Table 2: Distribution of obesity variables with respect to SA status

Obesity 
parameters

Status Not addicted n (%) Addicted n (%) P

BMI Normal 75 (41.9) 21 (33.9) 0.179
Underweight 17 (9.5) 12 (19.4)
Overweight 45 (25.1) 13 (21.0)
Obesity 42 (23.5) 16 (25.8)

WC Normal 129 (71.3) 45 (72.6) 0.844
High 52 (28.7) 17 (27.4)

WHR Normal 98 (54.1) 42 (67.7) 0.061
High 83 (45.9) 20 (32.3)

n=count; % = column-wise percentage; BMI=body mass index; WC=waist circumference; WHR=waist-hip ratio
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South India,[6] and 45.1% among undergraduate students 
from Maharashtra.[29]

Regarding SA prevalence in sociodemographic subgroups, 
males were found to be relatively more addicted to 
smartphones than females in the present study. This finding is 
in concordance with some of the previous studies.[5,30] One of 
the possible reasons behind this observation could be that males 
are more likely to engage in online gaming.[31] However, other 
studies have reported no gender differences in SA prevalence, 
while others have found SA to be more prevalent among 
females.[4,32] Furthermore, in the present study, SA was found to 
be more prevalent among undergraduate students than among 
postgraduate and MPhil/PhD students. Some of the possible 
reasons behind this observation could be younger age, and less 
academic load and among undergraduate students than among 
postgraduate and MPhil/PhD students.[2,33]

An important point worth highlighting is that the studies that 
were conducted during the COVID-19 pandemic lockdown 
periods have reported a much higher prevalence of SA (ranging 
from 27% to 84%)[34] than those studies before the pandemic 
period,[26-28] as well as the present study (conducted after the 
lockdown was lifted). The lower prevalence of SA in the 
present study can be extrapolated to suggest that the effect 
of the COVID-19 pandemic on screen time and SA may be 
rather provisional. The prevalence of SA may have decreased 
after the COVID-19 lockdown period due to the resumption 
of normalcy. Further research is needed to examine this 
proposition.

In terms of the relationship between SA and obesity, this 
study did not find any significant association between SA and 
general and central obesity. Some of the previous studies have 
reported similar findings[35,36]; however, contradictory findings 
have also been reported where SA has been found to be a risk 
factor for obesity.[11,18] One of the possible reasons behind the 
lack of association between SA and obesity parameters in the 
present study could be that the study sample primarily consists 
of young college students. The participants of the present study 
are college-going students and are likely to have a physically 
active lifestyle, despite SA. Further, it is worth noting that 
smartphone use among youth has been linked to body image 
distortion and the adoption of weight loss behaviors.[37] This 
connection may also be intertwined with the emergence of 
gym and yoga cultures among urban young adults.[38,39] These 
lifestyle factors are likely to modulate the relationship between 
smartphone use and obesity. Since lifestyle is greatly affected 
by age, the relationship between SA and obesity parameters 
may vary in different age groups.

Interestingly, in the present study, those participants who 
were addicted to smartphones were at a 2.5-fold higher 
risk of being underweight than those who were not. This 
observation reinforces the proposition that SA is likely to 
affect the nutritional status of an individual. Possible reasons 
behind observed undernutrition among smartphone addicts 
include poor eating habits, skipping or delaying meals, and 

an insufficient intake of fruits and vegetables.[40] Moreover, as 
discussed, prolonged smartphone use may be associated with 
exposure to judgments on physical appearance and unrealistic 
beauty standards, potentially leading to the development of 
body dissatisfaction and weight loss behaviors.[37,41] Further 
research is warranted to explicate the relationship between 
smartphone use and nutritional status among different 
sociodemographic groups.

There are some limitations of the present study that should be 
mentioned. First, the sample size of the study is small, and the 
study should be replicated on larger sample sizes and different 
populations before generalization. Further, the proportion of 
females in the study sample was higher than that of males, 
which ideally should have been equal. Nevertheless, the odds 
ratio analysis was adjusted for sex. Lastly, the screening for 
SA was done through a self-reported questionnaire (SAS-SV). 
Though SAS-SV is a widely used and cross-culturally validated 
tool, in-depth interviews, along with SAS-SV, would have 
yielded richer data.

conclusIon

One in every four participants was found to be addicted 
to smartphones in the present study. SA prevalence was 
significantly higher among males and undergraduate students 
than among females and postgraduate/MPhil/PhD students, 
respectively. Though SA was not associated with obesity 
in the present study, it was found to be associated with the 
risk of being underweight, indicating a relationship between 
smartphone use and nutritional status among young adults. 
Given that smartphones are a rather recent addition to our 
social lives, cultural practices and norms regarding the healthy 
usage of such devices are still in the formative phase. There 
is an urgent need to take up studies exploring the health 
implications of smartphone use/overuse and create awareness 
regarding the healthy use of smartphones among the masses 
so that potentially adverse health outcomes can be averted.
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Supplementary Table 1: Correlation and association 
between SA score and obesity parameters

Obesity 
parameters

Correlation 
coefficient 

P β±SE P

BMI 0.010 0.883 1.122±7.593 0.883
WC 0.036 0.573 0.154±0.273 0.573
WHR 0.027 0.675 0.001±0.003 0.675
β=beta coefficient; SE=standard error; BMI=body mass index; WC=waist 
circumference; WHR=waist-hip ratio


