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Compulsive gaming in secondary school'students from five
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Uso y adiccion al juego Pokemon GO

Christian R. Mejia', Lienneke S. Mena? César A. Mogollén3, Rocio Figueroa-Romero* Edgardo N. Hernandez-Calderén?,
Andrés M. Aguilar-Fernandez® Jhosselyn I. Chacon’, Armando Mifian-Tapia®, Marcos Roberto Tovani-Palone®,
Gustavo Hernandez-Arriaga'™®

ABSTRACT

Introduction: Some years ago, the Pokémon GO game became incredibly popular. However, no studies on the subject have been conducted in Peru
involving vulnerable populations, such as adolescents.

Objective: To determine if the number of hours playing the Pokémon GO game is associated with Internet and/or video game addiction, as well as to
other factors in secondary school students from five Peruvian cities.

Materials and methods: Cross-sectional, analytical, and multi-centric study, with a sample of 944 school students. General characteristics, including
socio-educational aspects, and Internet and/or video game addiction were analyzed, as well as variables related to the use of the game, such as
problems at home, with teachers, accidents, and theft.

Results: We found statistical associations between the assessed variables and increased playing time. 409 (44%) students had an Internet addiction,
215 (23%) were addicted to video games, and 336 (49%) spent a significant number of hours per day playing Pokémon GO. A greater number of hours
playing Pokémon GO was associated with having a video game addiction (prevalence ratio (PR): 1,33; 95% confidence interval (Cl): 1.07-1.65), greater
use of cell phone applications (PR: 1.02; 95% Cl: 1.01-1.03), reprimand by parents (PR: 1.09; 95% CI: 1.02-1.18), and reprimand for arriving late to class
(PR: 1.44; 95% Cl: 1.07-1.18). On the other hand, students who played a greater number of video games used Pokémon GO by a lower number of hours
(PR: 0,98; 95% Cl: 0.97-0.99), adjusted by the respondent’s location.

Conclusion: Higher usage levels of Pokémon GO were associated with having a video game addiction, greater use of phone applications, negative
repercussions from parents, and reprimand for arriving late to class.
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RESUMEN

Introduccion: Hace algunos afos, el juego Pokemon GO se hizo increiblemente popular. Sin embargo, no se han realizado estudios sobre el tema en
Perl que involucren a poblaciones vulnerables, como los adolescentes.

Objetivo: Determinar si el nimero de horas que se juega Pokemon GO est4 asociado con la adiccién a Internet y/o videojuegos, y otros factores en
estudiantes de secundaria de cinco ciudades peruanas.

Materiales y métodos: Estudio transversal, analitico y multicéntrico, con una muestra de 944 estudiantes escolares. Se analizaron las caracteristicas
generales, incluidos los aspectos socioeducativos y la adiccion a Internet y/o videojuegos, asi como las variables relacionadas con el uso del juego,
como problemas en el hogar, con los maestros, accidentes y robos.

Resultados: Encontramos asociaciones estadisticas entre las variables evaluadas y el aumento del tiempo de juego, 409 (44%) estudiantes tenian una
adiccion a Internet, 215 (23%) eran adictos a los videojuegos y 336 (49%) pasaron un nimero significativo de horas por dia jugando Pokemon GO. Un
mayor nimero de horas jugando Pokemon GO se asocié con una adiccion a los videojuegos (razdn de prevalencia (RP): 1,33; intervalo de confianza
(IC) 95%: 1,07-1,65), un mayor uso de aplicaciones de teléfonos celulares (RP: 1,02; IC 95%: 1,01-1,03), amonestacion por parte de los padres (RP: 1,09;
IC 95%: 1,02-1,18) y amonestacién por llegar tarde a la clase (RP: 1,44; IC 95%: 1,07-1,18). Por otro lado, los estudiantes que jugaron una mayor
cantidad de videojuegos utilizaron Pokemon GO por un menor nimero de horas (RP: 0,98; IC 95%: 0,97-0,99), ajustado por la ubicacién del encuestado.
Conclusiones: Los niveles de uso mas altos del Pokemon GO se asociaron con la adiccion a los videojuegos, un mayor uso de aplicaciones de teléfonos,
repercusiones negativas de padres y amonestacion por llegar tarde a la clase.

Palabras clave: estudiantes, videojuegos, Pokemon GO, Pert, comportamiento adictivo

INTRODUCTION

Pokémon GO became very popular in 2016 and its use was disseminated to many parts of the world. This game has
been offered via a cell phone application, with some elements of reality (1). According to the literature, there may be
some benefits of using Pokémon GO, including combating obesity and diabetes (2), changing a sedentary lifestyle (3, 4),
promoting physical activity (5), lowering the risk of cardiovascular diseases (6), greater bonding with other people or
family members (7), and combating stress and other mental health problems (8, 9).

On the other hand, problems have been also reported as a result of excessive and uncontrolled use of this game,
such as addiction (10), accidents (11,12), invasion of private property, and physical ergonomic problems (13). However,
up till now, few studies have investigated variables associated with playing Pokémon GO in Peru, especially in minors. In
the present study, we determine if the number of hours playing the Pokémon GO game is associated with Internet and/or
video game addiction, as well as to other factors in secondary school students from five Peruvian cities.

MATERIALS AND METHODS
Design, Participants, and Settings

This cross-sectional, analytical, and multi-centric study was carried out in five important cities of Peru, of which three
are coastal cities: Piura (located in the north coast, with 59 respondents), Lima (located in the central coast and it is the
Peruvian capital, with 155 respondents), and Tacna (located in the south coast, with 168 respondents). The other two are
highland cities: Cajamarca (located in the northern highlands, with 361 respondents) and Arequipa (located in the
southern highlands, with 201 respondents). These are among the 10 most important and highest-populated cities in
Peru.

Sample and Data Collection

In the pilot study, we calculated that it would be necessary to include at least 899 students to find a minimum
difference of 6% in the proportion of respondents, for a power of 95%, using an alpha value of 0.05. This was due to the
fact that the study was drafted in a descriptive and analytical component of data.

The sample included secondary school students enrolled in the second semester of the year 2016, who voluntarily
agreed to participate in the study and answered more than 70% of the questions. We excluded one survey from the
analysis, which was not related to the main research question (playing Pokémon GO).

Variables

The main variable assessed was whether the students played the Pokémon GO game. Three different situations were
considered: the adolescent did not play the game, played the game for a few hours or moderately, played the game for
several hours (this category was generated based on the upper tertile with respect to the number of hours played per
day). Only the categories of low use (two lower tertiles) and high use (upper tertile) were used for statistical analysis.
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Also, we recorded whether the students had been reprimanded by their parents, teachers, or for being late for class
because of the game. They were directly asked if this had occurred during the last two months as a result of playing
Pokémon GO (this period corresponds to the release of the game in Peru and when it became popular). In addition,
socio-educational data were collected from the students (gender, age, and school grade), and they were asked about
the number of cell phone applications and video games used (both variables were quantitatively measured).

Research Instrument

Addiction to using the Internet and video games was also evaluated with the MULTICAGE CAD-4 test. This survey is
a simple and easy to understand screening instrument, which has been administered and validated within and outside
Peru (14,15). Addiction to the Internet or video games was defined as having two or more positive responses in the four
questions of the MULTICAGE CAD-4 test. According to this instrument, 0-1 positive responses indicate that addiction is
not present.

Ethical Aspects

The present study was based on a previous project, whose objective was to measure the effect of an educational
intervention on students (approved by the Ethics and Research Committee of the National Mother-Child Teaching
Hospital “San Bartolomé”, Lima, Peru: Office Number: 266 File: 15030). To assess the effects of the Pokémon GO game
an amendment was requested in August 2016. After approval by the Ethics Committee, interviewers were recruited in
each city, and all were trained online. Moreover, permission was requested of all participant students.

Data Analysis

We first carried out a process of data cleaning and quality control for the statistical analysis using a Microsoft Excel
spreadsheet (version 2013 for Windows). Later data were exported to STATA statistical software version 11.1 (STATA
Corp LP, College Station, TX, USA), and an initial descriptive analysis was performed. We then moved to analytical
statistics using chi-square test (test for the interaction of the categorical variables) and ANOVA (test for the interaction
of age and school grade). Finally, we obtained the prevalence ratios (PR), 95% confidence intervals (Cl), and p-values
using generalized linear models. For this purpose, a Poisson regression and a log link function were used together with
robust models (with adjustments for each city). Statistical significance was set at a p-value of <0.05.

RESULTS

We found that of the 944 surveyed students, 44% (409) had an Internet addiction and 23% (215) a video game
addiction. With regards to the respondents who played Pokémon GO, 49% (336) spent a large time interacting with the
game (two or more hours per day). Figure 1 shows the frequencies for respondents in each city.
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Total Lima Tacna Piura Arequipa Cajamarca

M Internet addiction (%) M Video game addiction (%) ™ Increased use of Pokémon GO (%)

Note: Percentages were obtained based on respondents who provided two or more positive responses in the MULTICAGE CAD-4 test, which indicated
risks for addiction
Figure 1: Percentage of Internet addiction, video game addiction, and increased use of Pokémon GO (two or more hours

per day) in secondary school students by city

The median number of hours that the students played Pokémon GO was 1.5 (interquartile range: 1-2 hours per day).
We also found that there were some short-term consequences related to this game, as 9% of the respondents (63) were
reprimanded by their parents for playing Pokémon GO, 3% (23) by their teachers, and 4% (31) for being late to class
because of the game. Moreover, 6.2% of the students (58) reported that they had accidents while playing Pokémon GO
(62.8% due to falls, 16.7% to crashes, and 21.6% to other causes) and 111 respondents (11.9%) said they had been victims
of theft while playing the game.

As Table 1 shows, statistical differences were found concerning the use of Pokémon GO according to gender (p
<0.001), age (p <0.001), school grade (p <0.001), video game addiction (p <0.001), time spent using cell phone
applications (p <0.001), time spent using video game (p: 0.005), reprimand by parents (p: 0.025), and reprimand for
arriving late to class (p: 0.034) (Table 1).

The multivariate analysis adjusted by respondent location is included in Table 2. According to these data, a greater
number of hours playing the game was associated with video game addiction (PR: 1.33; 95% Cl: 1.07-1.65), greater use
of cell phone applications (PR: 1.02; 95% Cl: 1.01-1.03), reprimand by parents (PR: 1.09; 95% Cl: 1.02-1.18), and reprimand
for arriving late to class (PR: 1.44; 95% Cl: 1.07-1.18). Furthermore, playing video games for more hours was associated
with a lower number of hours playing Pokémon GO (PR: 0.98; 95% Cl: 0.97-0.99) (Table 2).

There was a statistically significant difference in internet usage in the city of Piura (Piura versus Lima (p<0.001), versus
Tacna (p<0.001), versus Cajamarca (p<0.001), and versus Arequipa (p<0.001)). Regarding the differences in video game
usage, we verified that the city of Piura presented differences compared to Lima (p=0.002), Cajamarca (p<0.001) and
Arequipa (p=0.009), while the city of Tacna presented difference in comparison with Cajamarca (p=0.014). These results
of differences in internet and video game usage according the cities were obtained with ANOVA and adjusted by
Bonferroni correction.
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Table 1: Socio-educational and other characteristics of secondary school students according to the use of the Pokémon GO

game
Pokémon Go game n(%)
Variables Playing “a lot” (less than  Playing “a little” (more No use p-value
2 hours per day) * than 2 hours per day) t
Gender
Male 193(54.5) 205(61.2) 95(37.4) <0.001
Female 161(45,5) 130(38,8) 159(62.6)
Age (years)* 15(14-16) 14(13-15) 15(14-16) <0.001
School grade* 3(2-5) 3(2-4) 4(3-5) <0.001
Having an addiction to
Internet 143(40.5) 149(44.4) 117(47.2) 0.255
Video games 67(19.0) 107(31.9) 41(16.7) <0.001
Use of (quantity)*
Phone applications 2(1-4) 3(1-5) 0(0-2) <0.001
Video games 2(0-3) 2(1-4) 0(0-2) 0.005
Reprimands by
Parents 21(6.0) 35(10.4) 7(15.6) 0.025
Teachers 9(2.6) 11(3.3) 3(6.5) 0.339
For being late to class 8(2.3) 21(6.3) 2(4.4) 0.034

*Median and interquartile ranges. t The number of hours was calculated based on the 50th percentile. Values below the 50th percentile were considered
as “low use”. P-values were obtained using the chi-squared test (for the categorical variables) and ANOVA (for age and school grade). Playing “a lot”
was defined as being in the top tertile of all responses, and playing “a little” was defined as falling within the two lower tertiles

Table 2: Multivariate analysis of factors associated with higher levels of Pokémon GO usage by secondary school students
from five Peruvian cities

Prevalence ratio (95% Confidence Interval)

Variables T . P— .
Bivariate analysis Multivariate analysis

Female 0.87(0.69-1.09) 0.90(0.75-1.08)
Age (years)* 0.93(0.88-0.98)* 0.95(0.85-1.07)
School grade* 0.92(0.86-0.98)* 0.97(0.86-1.08)
Addiction to

Internet 1.08(0.86-1.37) 1.01(0.78-1.31)

Video games 1.38(1.19-1.61)* 1.33(1.07-1.65)*
Use of (quantity)*

Phone applications 1.02(1.01-1.03)* 1.02(1.01-1.03)*

Video games 1.00(0.99-1.01) 0.98(0.97-0.99)*
Reprimands by

Parents 1.31(1.14-1.52)* 1.09(1.02-1.18)*

Teachers 1.13(0.82-1.54) 0.93(0.73-1.18)

Being late to class 1.52(1.22-1.88)* 1.44(1.07-1.94)*

*P-value <0.05. Higher usage levels of Pokémon GO was defined as values falling within the top tertile of all responses, as opposed to values falling
within the two lower tertiles

DISCUSSION

According to the results of our study, there was game addiction generated by Pokémon GO, given that a great
number of players and of the time that they invested in this game was observed.

We found also that half of the respondents who played Pokémon GO used it for more than two hours a day. This was
considered excessive use, and shows that this type of game can be used improperly by populations like the one was
studied. Previous studies on primary school students have confirmed this fact, reporting that 81% of respondents
allocated more than one hour a day to playing video games (16).

Another relevant finding in the present study was that the students who spent more hours playing Pokémon GO had
a greater addiction to other video games and made greater use of cell phone applications. Results from other studies
have shown an important percentage of students addicted to video games in Peru (17), Colombia (18), Spain (19) and
Singapore (20), and addicted to Internet in Peru (21). A research paper published in 2015 found a shorter time used to
play video games, which was 10 to 250 minutes in 47% of men and 58% of women (17). This difference may be due to
the chosen game in terms of novelty or preference, and to the number of hours available to play it.
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We do not believe that the difference in the level of video game usage in our study is the result of using the
MULTICAGE CAD-4 scale, since Pokémon GO took the world by storm from the moment it came out, as evidenced by
several publications. Searching in the PubMed database (search terms: Pokémon [All Fields] AND GO [All Fields]) we
found that before the game was launched there was only one publication about it (from the year 2013), but since 2016
and to date (May 21, 2018) more than 50 studies about the subject matter have been published.

However, our results can have been influenced by academic and home obligations of the participants, given that the
study populations should be different. It is noteworthy, nevertheless, that the present paper is the first on this specific
subject involving the Pokémon GO game in Peru.

Also, four out of 10 students that participated in this study had an Internet addiction while two out of 10 were addicted
to video games, which reveals a population susceptible to technology addictions. In a research conducted in adolescents
and young adults people, the consequences of the use of information and communication technologies, including the
Internet, cell phones, and video games were assessed. Its results showed that 10% of participants were addicted to all
studied technologies, and 2% suffered from two addictions simultaneously (19), which corroborates our findings. In the
present study, these results should be due to other factors, such as safety during the game, especially considering that
some large cities may have a high rate of theft and related incidents (18).

Although our findings indicate that the inappropriate use of Pokémon GO is often associated to the number of played
hours and other addictions, a study in a population of university students from Huancayo, Peru showed that high levels
of smartphone usage should not have negative consequences (when used sparingly and without Internet) (20). In this
connection, it is important that specialists take this information into consideration for appropriate diagnosis of
technology addiction in students.

It should also be borne in mind that the Pokémon GO game had a peak of success at the time of its launch with a
large number of players worldwide. Nonetheless, the number of players decreased as time passed. Our research collected
data only during months of the peak of game's success in Peru. Despite at present this game is hardly used, we observed
that it had a great reception by school students, who can have addictions (measured through Student’s t-test) and
problems related to its use.

Another important result found by us was the significant ocurrence of reprimands from parents and for arriving late
to class. The results of other researchers have also shown that a greater use of the Pokémon GO game results in students
receiving more reprimands from parents and due to being late to their classes. This suggests that the inappropriate use
of the game can have negative consequences in the short and long term (11, 21). In addition, Burgess, Stermer and
Burgess (2012) found that video game players had lower average grades, but this finding varied by gender (22). On the
other hand, Chacdn Cuberos et al. (2017) reported that video game use habits is associated to a low level of use and
attraction to games by most students, while only one-fifth of the students assessed in their study showed a medium or
high level of video game playing involvement. However, the excessive use of video games had also a negative influence
on the academic performance of students (23). In terms of physical activity, some studies have shown that people who
use the Pokémon GO game have greater motivation to exercise (22). Nevertheless, the motivation increase should be
temporary (24) and it should be balanced against the negative repercussions related to the game.

The selection bias was a limitation of the current study, because there was no random sampling that would allow us
to generalize the results to the schools or locations. However, our study should be considered as a preliminary
investigation, which assessed the factors associated with the use of the Pokémon GO game (the study did not attempt
to report an analysis of prevalence specific to the game). Further research is recommended to elucidate more aspects of
this game as well as other games available to minors, including other consequences in the short, medium, and long-
term. Furthermore, the primary validation of the MULTICAGE CAD-4 test used by us was carried out in Spain, so more
studies are needed to utilize this instrument with more reliability in Peruvian research (only one study was found) (15). It
should also be taken into account that the instrument used in this study does not allow for a definitive diagnosis of
addiction, given that it is generally used for initial screening.

We must also look to the prevalence of addictions with caution, since although it was obtained from a validated
instrument, this result was from self-reporting, and thus it can be overestimated. It is known that research measurement
instruments can have problems of information bias, however they are still considered good features for the collection of
information in large investigations. This is valid in our case, even in the absence of a psychiatrist or other health
professional to make a direct assessment.

In short, we conclude that almost half of the school’s students that participated in our study used Pokémon GO
excessively and a high percentage of students were addicted to the Internet and video games. Higher usage levels of
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the game were associated with having a video game addiction, greater use of phone applications, negative repercussions
from parents, and reprimand for arriving late to class.
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