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Effects of Snoezelen Therapy on Stress, Anxiety, Depression, 
and Quality of Life of College Students with Game Addiction
Ji-Yun Lim, Jong-Hoon Kim, Seul-Mi Lee, Woo-Hyuk Jang

Department of Occupational Therapy, College of Health Science, Kangwon National University, Samcheok, Republic of Korea

Purpose: Despite the existence of Snoezelen method, there is no case of researching the effects on game addiction. Therefore, this study 
aims to investigate the effects of Snoezelen therapy on stress, depression, anxiety and quality of life of college students who overuse 
computer games or mobile phone games.
Methods: Eight students who responded to spend more than 30 hours of computer or mobile phone games in the selection questionnaire 
were recruited (The total respondents were 224 students). Students were randomly assigned to either the study group (4 students) or the 
control group (4 students). Stress (Korean version of Perceived Stress Scale, K-PSS), depression (Korean Screening Tool for Depression Disor-
ders, K-DEP), Anxiety (Korean Beck Anxiety Inventory, K-BAI) and quality of life (Short Form Health Survey version 2 [SF-36]) were assessed 
three times (before intervention [pre], post-3 weeks [post 1], post-6 weeks [post 2]).
Results: First, the study group (-4.75±3.86) and control group (1.00±2.71) showed significant difference (p<0.05) in the analysis of 
score changes between pre-test and test at 6 weeks (post 2) for K-DEP. Next, pre-test and test at 3 weeks of intervention (post 1) for K-
BAI showed significant difference (p<0.05) in the study group (-2.50±1.91) and control group (2.25±2.99). In addition, pre-test and 
test at 6 weeks (post 2) showed significant difference (p<0.05) for the study group (-3.00±1.51) and control group (4.75±6.24). 
Conclusion: The study confirmed the possibility of Snoezelen therapy as a therapy method to induce effective responses in stress, de-
pression, anxiety, and quality of life of college students with game addiction.
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INTRODUCTION

Internet has brought sensational change that allowed access to various in-

formation and easy interactions with many people.1 Internet possess posi-

tive functions such as sharing information, hobbies, education, and stress 

relief, but there is an increase of dysfunctions due to over use.2 According 

to ‘2015 Report on Internet Overindulgence” by National Information So-

ciety Agency, 6.8% of internet users with the age range from 3 years to 59 

years showed internet overindulgence, and 54.6% of this group were 

played online games.3 Additionally, personal problems such as unemploy-

ment and social issues such as crime due to overindulgence of internet 

games are frequently reported.4 Following this social concerns, American 

Psychiatric Association have added internet gaming disorder (IGD) as a 

diagnostic criteria for research in Diagnostic and Statistical Manual of 

Mental Disorders 5th edition (DSM-5).5 

There are many studies that investigated the adverse effects of game ad-

dictions.6-11 In a study on children, game addiction resulted in indirect ef-

fects of anxiety, depression, and stress.6 In addition, game addiction 

showed positive correlation between children’s anxiety and depression,7 

and higher level of addiction demonstrated greater aggression.8 Studies 

conducted on adolescents also demonstrated adverse effects of game ad-

diction.9-11 One study reported that game addiction had negative effects 

on depression and emotional control,9 and demonstrated high correla-

tions among depression, anxiety, adolescent stereotypical behaviors, and 

impulsive behaviors.10 Additionally, another study showed negative corre-

lations between the level of game addiction and quality of life.11

Along with the studies on the adverse effects of game addiction, there 

are many reports on different therapeutic methods.12-19 In studies with 
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children, play-centered cognitive therapy was used to reduce game addic-

tion,12 and music therapy also showed effectiveness in reducing game ad-

diction13 In another study, self-control training was used to increase the 

ability to control self and resulted in decreasing game addiction of chil-

dren.14 Another study reported in decreasing game addiction by using 

Scratch Programming, which is an Educational Programing Language 

(EPL).15 Additionally, group art therapy on children showed effectiveness 

in decreasing aggressiveness and enhancing the ability to control emo-

tions resulting from overindulgence of internet gaming.16 As for therapy 

for adolescents, therapy based on trans-theoretical model (TTM) that 

deals with the recovery process of problematic behaviors, music therapy, 

and group counseling programs using nature such as forest healing are re-

ported to reduce depression, anxiety, and addiction levels.17 Aerobic exer-

cises are also reported to effectively increase quality of life of adolescents.18 

Finally, a study on university students reported that horticulture therapy 

was effective in self-control and decreasing anxiety and depression.19

Snoezelen come from two German words ‘snuffelen’ which means 

sniffing and ‘doezelen’ which means dozing, and it is constructed to em-

body the concept of multisensory environment or multisensory space.20 

Snoezelen method has received attention for many psychological stabiliza-

tion therapies for stress, anxiety, and much more.21-25 The purpose of 

Snoezelen therapy is to induce comfort and positive responses via pleasant 

stimulations in good environments,21 and there are many studies that re-

port the use of various stimuli such as optical fibers, scented candles, and 

music simultaneously during Snoezelen therapy.22 It started out as a lei-

sure activity for people with disabilities, and eventually helped researchers 

understand the environment from the stimulation methods that the peo-

ple with disabilities experience.23 Snoezelen not only increase the quality 

of life through the enjoyment of leisure,24 but also serves the purpose of 

therapy by decreasing negative or antisocial behaviors, increasing sociality 

and interest of the outer world, and improving personal hygiene habits.25 

In the same way, many studies have been conducted and demonstrated 

other therapeutic effects other that psychological stabilization.26-28 Studies 

on children with intellectual and developmental disabilities and people 

with dementia demonstrated gradual decreases in self stimulating behav-

iors, problematic behaviors, and abnormal behaviors.26 Likewise, a study 

on university students has shown potentially significant therapeutic ap-

proach for improvement of emotional status and stress management and 

alleviation.27 Alongside with these studies, one study demonstrated the 

significant decrease in problematic behaviors through relaxation using 

Snoezelen.28 One characteristic of Snoezelen therapy is that this method 

promotes psychological stabilization by allowing the participants to vol-

untarily engage and enjoy the therapeutic process, rather that learning 

certain skills.29 Furthermore, there is a report that provision of various 

sensory stimulations yielded positive effects by affecting the autonomous 

nervous responses.27 Overall, there are many reports on the effects of 

Snoezelen therapy, but there are no studies of Snoezelen and the effects on 

game addiction. 

Therefore, this study aims to investigate the effects of Snoezelen therapy 

on stress, depression, anxiety and quality of life of university students who 

overuse computer games or mobile phone games.

METHODS

1. Participants 

The participants of this study are colleges students of K university in Sam-

cheok City, Kangwon Province, in their 20’s, and who responded to spend 

more than 30 hours of computer or mobile phone games in the selection 

questionnaire.5 Among the 224 respondents of the questionnaire, 9 par-

ticipants, who have met the inclusion criteria for the study and gave con-

sent for participation in the study, were randomly assigned. Five partici-

pants were assigned as study group and four were assigned to control 

group. However, one participant from the study group dropped out from 

the study due to personal reasons. Therefore, the study included 4 partici-

pants for the study group and 4 participants for the control group. Before 

conducting the study, the researchers explained the purpose of the study 

based on the ethical standards of Declaration of Helsinki. All study par-

ticipants were provided with a description of the study and were made 

aware of their right to withdraw at any stage of the study. Written in-

formed consent was obtained from the participants. All data were stored 

anonymously

2.  Measurements

1) Korean version of Perceived Stress Scale (K-PSS)

This assessment tool was initially developed by Cohen et al. in order to 

measure the level of subjectively perceived stress in everyday living,30 and 

Cohen and Williamson31 modified the scales to a shorter version through 

factor analysis. This study used the translated version of perceived stress 

scale of Cohen and Williamson by Lee (reliability =  0.83).32 This tool has 

10 items each asking how often one experienced the stress in each items in 

the past month. The response is in a 5 point Likert scale, where 0 means 

‘Never experienced’ and 4 means ‘Experienced very often’. Some items (4, 
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5, 7, and 8) were scored reversely, thereby making higher score meaning 

higher level of perceived stress.32

2) Korean Screening Tool for Depression Disorders (K-DEP)

This is an assessment tool was developed to secure sensitivity and specific-

ity of the items by collecting existing depression measurement tools. K-

DEP is a self-reported test where the responses are elicited from the expe-

riences of each items for the past two weeks. It consists 12 total items and 

each items are marked on a 5-point scale ranging from 0 to 4, where 0 is 

‘Never’ and 4 is ‘Always’. Total score ranges from 0 to 48 points and higher 

score means higher level of depression. Specifically, 11 diagnostic criteria 

for major depression disorder including depressed feeling, decreased in-

terest, psychomotor agitation or delay, fatigue, sense of worthlessness, dif-

ficulty in concentrating or indecisiveness, suicide accident or attempt, 

anxiety, hopelessness, change in appetite or body weight, and change in 

sleeping patterns are included (Cronbach’s alpha = 0.99).33

3) Korean Beck Anxiety Inventory (K-BAI)

This tool was developed by Beck et al.34 and translated by Kwon.35 This 

Korean version of Beck Anxiety Inventory was used to measure the anxi-

ety level of the adults. K-BAI is constructed with 21 items and each item 

are responded on a 4-point scale ranging from 0 to 3, where 0 means ‘Not 

at all’ and 3 means ‘Severely’. Total score ranges from 0 to 63, and higher 

score means higher level of anxiety. Scores between 0 to 9 means normal 

range, 10 to 18 means mild anxiety, 19 to 29 means moderate anxiety, and 

score over 30 means severe level of anxiety (reliability= 0.84).35

4) Short Form Health Survey version 2 (SF-36)

SF-36 is a self-reporting type questionnaire developed by Ware and Sher-

bourne in order to determine the quality of life related to health.36 This 

study used the SF-36 version 2 that modified limitations from the previ-

ous version (reliability= 0.8-0.95).37 The questionnaire consists of 19 items 

for functional status, 11 items for well-being, and 6 items for overall evalu-

ation of health, where each items that was selected by the respondents have 

been recorded in the computer program by the researchers. Calculated 

score is shown in two different domains of Physical Component Summa-

ry (PCS) and Mental Component Summary (MCS). PCS describes physi-

cal function, physical role, body pain, and general health, and MCS de-

scribes vitality, social functioning, emotional role, and mental health.38 

Higher score in each items means higher level of health related quality of 

life.36 

3. Study design and process

1) Study design

This study took place in a Snoezelen room where only the study groups 

received the intervention. The control group stayed in the Snoezelen room 

for the same amount of time at a different time schedule with the study 

group. All the study and control groups were assessed before the interven-

tion (pre) and two after the intervention assessments were made (post 1, 2). 

The design of this study is shown in Figure 1.

2) Study process

This study took place for 6 weeks from October 28, 2019 to December 8. 

Each session lasted 30 minutes, twice a week, for a total of 18 sessions. The 

study group received Snoezelen optical fibers, classical music, and the 

room temperature of 24°C for visual, auditory, and temperature sensory 

input.22 The participants of the control group were assigned to the same 

place where the study group received the intervention, but no sensory 

stimulation was provided. Korean version of the Perceived Stress Scale, 

Korean Screening Tool for Depression Disorders, Korean Beck Anxiety 

Inventory, and SF-36 (Version 2 of Short Form 36 Health Survey) was con-

ducted to before the intervention test (pre); the same assessments were 

made twice during the third and sixth week (post1, post2, respectively) of 

the intervention period. Additionally, times for playing games were set 

Figure 1.�Flow�diagram�study�process.�
K-PSS:�Korean�Version�of�the�Perceived�stress�scale,�K-DEP:�Korean�
Screening�Tool�for�Depression�Disorders,�K-BAI:�Korean�Beck�Anxiety�
Inventory,�SF-36:�Version�2�of�Short�Form�36�Health�Survey.

Assessment for eligibility (N=8)

Pre-test: K-PSS, K-DEP, K-BAI, SF-36

Post-test 1: K-PSS, K-DEP, K-BAI, SF-36

Post-test 2: K-PSS, K-DEP, K-BAI, SF-36

Result analysis

Study group (N=4)

Snoezelen room with

optical fiber curtain,

classic music and

temperature of 24 degrees

Snoezelen room 

without stimulation

Control  group (N=4)
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freely for both the study and control groups during the study period. The 

Scene of Snoezelen therapy is shown in Figure 2.

4. Data analysis

Data analysis was made using Statistical Package for the Social Sciences 25 

(SPSS, IBM). General characteristics and homogeneity test were made 

through frequency analysis and Mann-Whitney U test. Sex, siblings, reli-

gion, type of residence, and existence of a sexual partner were analyzed 

using chi-squared test. The amount of change within the groups before 

and after the test were analyzed using Wilcoxon signed rank test, and be-

tween the groups analyzation was made using Mann-Whitney U test. All 

statistical significance level α in this study was set to 0.05.

RESULTS

1. General characteristics between groups and homogeneity test

General characteristics of the groups are shown in Table 1 and there were 

no statistically significant differences of the groups before the intervention 

(Table 1).

2.  Comparison of mean values within groups before and after 

the interventions

There were no significant differences in all tests. However, in Korean ver-

sion of Perceived Stress Scale (K-PSS), Korean Screening Tool for Depres-

Table 1.�General�characteristics�of�the�participants�and�homogeneity�test�results

Characteristics Study�group�(n=4) Control�group�(n=4) p

Gender

Male 4 3 0.285

Female 0 1

Age�(yr) 24 24.5 0.215

Time�playing�games�(wk)(hr) 32.5 40 0.850

Average�sleeping�time�on�weekdays�(hr) 6.5 7.25 0.222

Average�sleeping�time�on�weekends�(hr) 8.75 1.05 0.178

Type�of�residence

Dormitory� 4 2 0.091

non-dormitory�(away�from�family) 0 2

Sexual�partner

In�a�relationship 1 1 0.285

None 3 3

Siblings

Brother 2 3 0.504

Sister 1 1

K-PSS�(M±SD) 20.00±3.02 17.50±2.73 0.770

K-DEP�(M±SD) 8.00±4.04 4.00±0.40 0.884

K-BAI�(M±SD) 8.75±2.92 5.25±1.65 0.561

SF-36

MCS�(M±SD) 69.84±15.33 63.59±6.57 0.248

PCS�(M±SD) 67.88±12.31 74.84±10.37 0.386

M±SD:�mean±standard�deviation,�K-PSS:�Korean�Version�of�the�Perceived�stress�scale,�K-DEP:�Korean�Screening�Tool�for�Depression�Disorders,�K-BAI:�Korean�Beck�Anx-
iety�Inventory,�SF-36:�Version�2�of�Short�Form�36�Health�Survey.
*p<0.05.�

Figure 2.�Snoezelen�therapy�scene.�
A:�Optic�fiber,�B:�Audio�for�classic�music,�The�temperature�was�applied�
at�24�degrees�(°C).
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sion Disorders (K-DEP), and Korean Beck Anxiety Inventory (K-BAI), the 

study group showed a tendency of decrease compared to the control 

group. In addition, sub-items Mental Component Summary (MCS) and 

Physical Component Summary (PCS) of Version 2 of Short Form 36 

Health Survey (SF-36) showed a tendency of increase (Table 2). 

3.  Comparison of changes between the groups by sections 

before and after the intervention

First, the study group (-4.75 ± 3.86) and control group (1.00 ± 2.71) showed 

significant difference in the analysis of score changes between pre-test and 

test at 6 weeks (post 2) for K-DEP (p < 0.05). Next, pre-test and test at 3 

weeks of intervention (post 1) for K-BAI showed significant difference in 

the study group (-2.50 ± 1.91) and control group (2.25 ± 2.99) (p < 0.05). In 

addition, pre-test and test at 6 weeks (post 2) showed significant difference  

for the study group (-3.00 ± 1.51) and control group (4.75 ± 6.24) (p < 0.05) . 

There was no significant difference in the test areas. However, there was a 

tendency of decrease in K-PSS. Additionally, there was a tendency of in-

crease in the sub-areas of SF-36, MCS and PCS (Figure 3).

DISCUSSION

This study investigated the effects of Snoezelen therapy on stress, anxiety, 

depression, and quality of life of university students who overindulge 

computer games or mobile phone games. The participants of the study 

were students of K university in Samcheok City, Kangwon Province, who 

are in their 20’s, and played computer or mobile phone games for more 

than 30 hours a week. 8 students who were included in the study were 

randomly assigned to study and control groups. During the study period, 

the two groups played games autonomously without any restrictions. 

Firstly, Korean version of Perceived Stress Scale (K-PSS) was used to deter-

mine the effects on stress and Korean Screening Tool for Depression Dis-

orders (K-DEP) to determine the effects on depression. Likewise, Korean 

Beck Anxiety Inventory (K-BAI) was used to investigate the effects no 

anxiety and Version 2 of Short Form 36 Health Survey (SF-36) was used to 

investigate the effects on quality of life.

When the scores before and after the interventions within the control 

and study groups are compared, both groups did not show statistically 

significant mean values for K-PSS, K-DEP, and K-BAI. However, the study 

group showed a decrease in the scores when compared to the control 

group, thereby demonstrating that stress, depression, and anxiety do-

mains have improved. In addition, both groups also did not reveal statisti-

cally significant mean values for SF-36, but the scores of the study group 

showed increase when compared with the control group. Therefore, quali-

ty of life domain has improved. When the changes of scores within control 

Table 2.�Comparison�of�mean�values�within�groups�before�and�after�the�interventions

Categories
Study�group

P
Control�group

P
M±SD M±SD

K-PSS Pre Post�1 20.00±3.02 17.50±2.6 0.465 17.50±2.73 19.00±1.08 0.465

Post�1 Post�2 17.50±2.6 18.25±1.88 0.854 19.00±1.08 18.00±2.91 0.854

Pre Post�2 20.00±3.02 18.25±1.88 0.751 17.50±2.73 18.00±2.91 0.751

K-DEP Pre Post�1 8.00±4.04 7.50±5.95 0.715 4.00±0.40 3.00±1.78 0.715

Post�1 Post�2 7.50±5.95 3.25±2.92 0.285 3.00±1.78 5.00±1.00 0.285

Pre Post�2 8.00±4.04 3.25±2.92 0.066 4.00±0.40 5.00±1.00 0.066

K-BAI Pre Post�1 8.75±2.92 6.25±3.57 0.102 5.25±1.65 7.50±3.07 0.102

Post�1 Post�2 6.25±3.57 5.75±3.11 0.564 7.50±3.07 10.00±4.02 0.564

Pre Post�2 8.75±2.92 5.75±3.11 0.063 5.25±1.65 10.00±4.02 0.063

SF-36 M Pre Post�1 69.84±15.33 65.89±13.55 1.000 63.59±6.57 69.53±6.80 1.000

C Post�1 Post�2 65.89±13.55 89.92±2.66 0.144 69.53±6.80 75.55±5.17 0.144

S Pre Post�2 69.84±15.33 89.92±2.66 0.144 63.59±6.57 75.55±5.17 0.144

P Pre Post�1 67.88±12.31 71.17±7.72 0.465 74.84±10.37 74.30±9.43 0.465

C Post�1 Post�2 71.17±7.72 85.31±2.96 0.144 74.30±9.43 77.26±10.31 0.144

S Pre Post�2 67.88±12.31 85.31±2.96 0.273 74.84±10.37 77.26±10.31 0.273

M±SD:�mean±standard�deviation,�pre:�pre-test,�post�1:�at�3�weeks,�post�2:�at�6�weeks,�K-PSS:�Korean�Version�of�the�Perceived�stress�scale,�K-DEP:�Korean�Screening�
Tool�for�Depression�Disorders,�K-BAI:�Korean�Beck�Anxiety�Inventory,�SF-36:�Version�2�of�Short�Form�36�Health.
*p<0.05.
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and study groups are compared, pre-test and test at 6 weeks (post 6) of K-

DEP showed statistically significant difference, and the change in pre-test 

and test at 3 weeks (post 1) and the change in pre-test and test at 6 weeks 

(post 2) of K-BAI showed statistically significant differences. Therefore, 

the intervention has significant effects on decreasing depression and anxi-

ety. On the other hand, K-PSS and SF-36 did not show and statistically sig-

nificant difference. However, K-PSS and SF-36 demonstrated positive fea-

tures, where there was more decrease in scores compared to the control 

group. These results could illustrate the positive effects of quality of life. 

One interesting finding is that depression and anxiety have decreased and 

quality of life has increased in before and after the intervention scores 

within the control group. Although the game is having an adverse effect 

on one’s life, it can be inferred as a result of the transient sense of accom-

plishment attained through simple immersion without realization.39 

Snoezelen therapy method used in this study was developed in The 

Netherlands in 1977,40 and includes tools that stimulate tactile, visual, ol-

factory, auditory, vestibular, and proprioceptive senses.41 Snoezelen thera-

py method in the early period was provided as a part of leisure and recre-

ation. However, therapeutic effects have been verified, and are currently 

used widely by caregivers and professionals.42 Existing studies have dem-

onstrated the major effects of psychological relaxation and stabilization, 

and stress relief. Furthermore, there are reports that Snoezelen promotes 

cognitive and social functions of people with dementia and children with 

intellectual disabilities through therapeutic effects such as relaxation, 

peaceful emotions, and decreased anxiety.41 In the study on children with 

intellectual and developmental disabilities and people with dementia, 

Snoezelen application gradually decreased self-stimulating, problematic, 

and abnormal behaviors,26 and it has positive effects on emotional and 

psychological status.27,28 In the study on students with learning disabilities, 

Snoezelen had effects on improving quality of life through the provision 

of enjoyable leisure.24 The existing studies on university students demon-

strated significant effects on stress, anxiety, depression, anger, vitality, fa-

tigue, and sense of confusion.28,43 Furthermore, there is a report that there 

is a significant result in decreasing stress and depression of college stu-

dents when Snoezelen was applied.43,44 This study showed statistically sig-

nificant decrease in stress and depression of university students who are 

game addicts when compared with the control group, and it demonstrates 

similar results of existing studies. Judging from these results, it could be 

speculated that Snoezelen therapy had positive effects on psychological 

stabilization by stimulating the autonomous nervous system.27 Moreover, 

the fact that voluntary participation was promoted only through provision 

of various sensory stimulations without the burden of learning specific 

Figure 3.�Mean�score�changes�between�control�and�study�groups.�
*p<0.05.�K-PSS:�Korean�Version�of�the�Perceived�stress�scale,�K-DEP:�
Korean�Screening�Tool�for�Depression�Disorders,�K-BAI:�Korean�Beck�
Anxiety�Inventory,�SF-36:�Version�2�of�Short�From�36�Health�Survey.�

Pre-Post 1 Post 1-Post 2 Pre-Post 2
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skills and this pleasant state may have had an important effect on the par-

ticipants’ stability.29 Moreover, this is the first study conducted to investi-

gate the effects of Snoezelen on stress, depression, anxiety and quality of 

life of university students who are addicted to computer or mobile phone 

games. 

The first limitation of this study is that there was only a small number 

of participants. The inclusion criteria focused on usage time rather than 

clinical symptoms. Thereby this study results may be difficult to general-

ize to other groups. Secondly, relatively short period of time for interven-

tion, which were twice a week and 30 minutes each session would not have 

effectively induced psychological stabilization of the participants. Finally, 

there was a possibility that gaming time and cycle changes have been af-

fected by external and environmental factors that may occur in school 

such as class hours and examination period. Therefore, in the future, these 

limitations must be considered by increasing the number of participants 

and intervention time to elicit more objective and generalized results.

This study investigated the effects of Snoezelen therapy on stress, de-

pression, anxiety and quality of life of university students who overindulge 

computer games or mobile phone games. The study confirmed the possi-

bility of Snoezelen therapy as a therapy method to induce effective re-

sponses in stress, depression, anxiety, and quality of life of university stu-

dents with game addiction. Therefore, studies that apply Snoezelen to vari-

ous groups to confirm positive effects based on this current study is rec-

ommended in the future. 
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