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Efficacy of a Mindfulness-Based Intervention for
Smartphone Overuse, Functional Impairment, and Mental
Health among Undergraduate Students at Risk for
Smartphone Addiction and the Mediating Role of
Self-Regulation

SueaNam* Yongrae Cho' Sangsun Noh
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The current research was conducted to examine the efficacy of a mindfulness-based intervention for reducing smartphone
overuse and functional impairment and improving mental health among undergraduate students at risk for smartphone ad-
diction. Moreover, to shed light on its mechanism of action, we proposed self-regulation as a potential mediator of treatment
efficacy, based on literature review. Of the undergraduate students who agreed to participate in the study, 40 participants who
were classified as being at-risk, based on the Smartphone Addiction Scale, were assigned to one of two conditions: mindful-
ness-based intervention (n=21) and stress management education (n=19). Both the interventions consisted of four 90-min-
ute weekly sessions. Compared to the participants in the stress management education group, those in the mindfulness-based
intervention group demonstrated a decrease in smartphone overuse, depression and stress symptoms, functional impair-
ment, as well as an increase in mental well-being and self-regulation. Moreover, improvement in self-regulation partially me-
diated the efficacy of the mindfulness-based intervention on smartphone overuse and functional impairment, and also fully
mediated its efficacy on stress symptoms. These results suggest that mindfulness-based meditation is a useful intervention for
reducing smartphone overuse and functional impairment and improving mental health among undergraduate students at
risk for smartphone addiction, and that its efficacy may be mediated through an increase in self-regulation.
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Assessed for eligibility
(n=685)

Allocation (n=65) |

Dropped out of
pre-intervention (n=20)

| Allocated to MBI (n=24) |

Dropped out of Dropped out of
intervention (n=3) intervention (n=2)

| Analyzed (n=21) | | Analyzed (n=19) |

| Allocated to SME (n=21) |

Figure 1. Flowchart of participants.
Note. MBI =mindfulness-based intervention; SME = stress manage-
ment education.
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CRUZJITS ﬁii HAE W = Uk Al A dAllA 7=
o] g} o8 A9 FEujauf, T a felei] ok -
A7 a7 Qlokar 22 Y 4= Qlch(Baron & Kenny, 1986).
} 8RN e Epele 2 £
Sfol BRAR] IERLE 2 748 A7l chet e
A Aol A e SRS Z

Al o], = o=, e 27t
of ATHEAAE & FANRIO R FQlste] Aiko] 2 SR
Table 1. Baseline Analyses

Variable MBI (n=21) SME (n=19) t
Smartphone Overuse 41.95(2.27) 43.00 (5.51) 77
Functional Impairment 14.29 (7.06) 15.32(8.23) 43
Total Usage Time 298.03 (125.76)  293.66 (99.31) =12
Mental Well-being 33.19 (8.81) 32.79 (10.88) -13
Depression Symptoms 5.76 (3.97) 521 (4.52) -.60
Anxiety Symptoms 3.90 (3.27) 6.11 (6.21) 17
Stress Symptoms 8.76 (4.39) 7.89 (5.25) -.82
Self-Regulation 11.86 (4.36) 11.79 (4.29) -.05
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MBI for Smartphone Overuse

HYUEA 7H X2 s Y 2 RUE JHY AE X2} HI2E X}
2t Hm
AV 8 53 A AN 2 220 AR SRS ok

e & 7H<z:} 27 63.6%(21/339), AEH A ] W8 27 59.4%

(19/327) .01, o]t Hazo| A = 27 71 2fol= F-2JakA] ¢
Uk X (1)=.13, p=.72, ns. Zt 7HUZ7E A= AL} v AR AH(FE
e 7k <l ?“’W S AnfEE DOALE 42352 Ta

97 900 2 S B 0F 0 AT BEE
T A, A B, o] 9 ANEE YrhpgolH F 27 wE
FOla o] Bl ghreHube A Y 22 A £ )=

A
19, p=.67, ns; k| 1(14.58)=-.53, p= 61, ns; 20HEZE TTIAL-E-
t(31)=-1.94, p=.06, ns; 2ET A ] S 278 A (1)=.60,
p=.44 ns; L] (30)=-.86, p =40, ns; iU]- 3= ICALE 1(30) =

Table 2. Gender, Age, and Smartphone Overuse in Completers and Noncompleters across Two Intervention Conditions

Mindfulness-based intervention

Stress management education

Variable
Completers (n=21) Noncompleters (n=12) Completers (n=19) Noncompleters (n=13)
Gender Male (n=8) Male (n=3) Male (n=6) Male (n=2)
Female (n=13) Female (n=9) Female (n=13) Female (n=11)

Age 21.10 (1.38) 20.67 (2.61) 21.32 (1.67) 20.77 (1.92)

Smartphone Overuse 41.95 (2.27) 40.42 (2.02) 43,00 (5.51) 42.46 (4.56)

Note. For age and smartphone overuse, Ms (SDs) are presented.

Table 3. Means (SDs) for Each Outcome Measure at Time Point and Repeated Measures ANOVA Results

Pre Post F/up Condition Time CxT Effect size
Variable Condition : 2
M (SD) M (SD) M (SD) F F F Generalized g

Smartphone Overuse MBI 41.95 (2.27) 31.90 (5.23) 30.62 (6.09) 10.80** 4.71* 6.46** .05
SME 43.00 (5.51) 37.32 (6.84) 37.26 (4.48)

Functional Impairment MBI 14.29 (7.06) 6.29 (3.82) 6.24 (5.59) 9.49** 1.48 10770+ .04
SME 15.32 (8.23) 12.89 (6.81) 13.00 (6.36)

Total Usage Time MBI 298.03 (125.76)  291.80 (150.14) 290.54 (118.27) 0.11 0.24 0.95 .01
SME  293.66 (99.31) 325.81 (79.88) 291.25 (68.27)

Mental Well-being MBI 33.19 (8.81) 41.52 (10.91) 42.90 (12.62) 5.80* 0.00 4.59* .04
SME 32.79 (10.88) 31.79 (10.39) 33.26 (10.39)

Depression Symptoms MBI 5.76 (3.97) 3.43 (3.46) 2.71(3.13) 2.70 0.15 5.65%* .04
SME 5.21 (4.52) 5.32 (3.35) 5.79 (4.09)

Anxiety Symptoms MBI 3.90 (3.27) 2.14 (2.46) 2.10 (2.61) 2.75 0.17 0.44 .01
SME 6.11 (6.21) 321 (3.28) 3.26 (3.53)

Stress Symptoms MBI 8.76 (4.39) 5.38 (3.92) 4.81 (4.14) 2.86 0.02 10.7406* .06
SME 7.89 (5.25) 8.79 (5.08) 8.74 (5.09)

Self-Regulation MBI 11.86(4.36) 19.38 (3.26) 19.24 (4.72) 8.79%* 1.96 14.454%* 08
SME  11.79 (4.29) 13.79 (4.57) 14.26 (5.39)

Note. MBI = mindfulness-based intervention; SME = stress management education.

*p<.05,**p<.01, **p<.001.

https://doi.org/10.15842/kjcp.2019.38.1.003

35

www.dbpia.co.kr



Nam et al.

29,p=77, nsl. 3 E7100 A1 Ol AR HAYRE AR e

ok Hehd =t ol 7 vl ZojA(MBI=3, SME=2), o|°]|
et HES HE = AAIBHA] grkem, 71y Blgka Al 7 7Y
2R O ko 2 FrofA vlusieith

AOEE S5 2 ZTholl chet o2 ol 718h2 & i
D2Id 85

A, ZF Al 7 24 F9ds 7185k f1sl Mauchly 4
= WS ARgSto] A HS SEIITE Mauchly 51
Wl p gkl .05 olstd 79 34 7Hgo] $IHiE|o] Green-

house-Geisser '+ Hyunh-Feldt <= A"%4]-S AE-$It) 71 A}
AntEZE AR HelS Mauchly =861, p=.06, FA12] 45 2
5O A AT 09

E0} H2]2 Greenhouse-Geisser, YA 7]
4 ArE HPAS A} 2519) o,

1 A EH A A HQ1S Hyunh-Feldt 4=
P B sk 50 4

e et

—LI

£uolo g
A 171(3) WS4 tﬂaﬁ‘ﬂ"d%#ﬁ o Avk Az e] Fat
SOJEFL, F(1, 37)=10.80, p< .01, n2=.15, ZHA|7|¢] Fa 3} &
a1 9-olslact, F2, 74)=4.71, p< 05,12=.36. |2 AT} ZHA)
719] Az Atgol Fofstalon, aitar]e A e UE
t}, F(2, 74) = 646, p < .01, n&=.05. A E2-8-a 75 ZA|5] 43t
A3}, AnpEE WAL -9 Y23 S 710l A2 R
oJ5} oS BITHEEAT Q] 270: FQ2, 40)=6.46, p<.001;
2 Ed A B w8 270 F(1.29, 23.25)=12.16, p<.01](Figure 2).
2nEE HopARg-of] tigk 7j)2 7S] a7 AR Aol 5 B
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Figure 2. Changes in smartphone overuse between groups.

36

O[=A|Z H5)7] $15}e] Tt a5 (Bonferroni) S 4 “fﬂ
= 0l o] Hox] ghe uhelo], Ao} 3
uh2A7) e 270] 2B~ ) 18 2o] WA ﬂow
B SRz} p< 0L, p<.001). oleidt ATHE-L u}2 o] 7]
HHS £ 7iglo] A=A P mgo] uls) W5 AvtEE
F%E}*}ﬂ HEE AASH B Qloid | 2 A& eyt 3

rlr i

FekTh FQ, 37) 148, p=.23, ns, ng=.13. 71U} SHA1719
Fofatglon, anta7)e AR S LERITE FR,
74)=10.77, p<.001, né=.04. FEA-EAI-Z AA|S ] B3 A
WA 7159 &9 7 28%del| 718k
= AR ARS AR ZE T1ejan &

15 281 ¥Hofl, i p<.001, /\}—1‘9]' T3 7k
£ Ho|X| YYT] p>.99, ns. AEH| A T2 w8 2L
T HARZE, 1R an AP S5 AR 7] {003t Afol & Ko x| oF
WAL, 27} p= 47, p= 14, ns, AL AR} =5 A} F R ROl Rt
Afo| 5 HO|X] 9EQITh p>.99, ns. (Figure 3). 0|27t A= vl
Aol 718k & o] 2B e wsof Hls 270
W55 NAAZI= Tl oA | & s

=
434 Qe

ix]—.Q_

:\:Ll

O

Wl

3t AT, Tz Ae —’“F 7%% ‘6}1] Lok F(1,37)=0.11,
p=.74, ns,n5=.00, ZA|7|9] S8} E3FF-J61A] kT FQ2,

74)=0.24, p=.79, ns, =01 HYX 7T} ZHA|7]9] o282
GOJ51A] 9Fe A o 2 VrERStT] F2, 74) = 0.95, p=.39, ns, n2=.0L.
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Figure 3. Changes in functional impairment between groups.
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HA WS F4H10 2 5ol 2x (3) HHE S WFRAE
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S48 7}2 A}

[e]
LT, F(1.37, 50.83) = 4.59, p <05, n2=.04. A}
=]

AJS| 243 ATk GA1E D] AL, mkg Aol 7Ehe:
Sl A AR 242 2 R

nﬁ r_\,L Mo &
=

S~
el

0 [N

fp=.06, p=.05 A5-2} %
O)A] kokth p>.99, ns. AEH| A 2] Al
QAR 22| AR 55 AR Tr—ﬁﬁ

1o
ot
>
©
it
L
ro
iy
I,
g
2
N, _I\l D
_l\‘ >

2ol S Ho|R] QFOkl, W p>.99, ns, AL AL} 3235 HAF7FE
gholet 2to) & Woz] Qotth p=.62, ns. o|3H AHE-L vh-S
ol 74 E 7iYlo] AEdA T w8l s WS
A DS ST Hl Yol B 2 Ee& UL o
A= ek

e e FHMULE ofo 2x (3) HESH MFEHS
S AT, AR W SIS FaIkE frolshA] sttt

=~
AsAR-e Folsigon], fukarl 2

M= Z4A1719
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p

>~
»
)
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Ajek 33 A} bollz ol 2ol 5 HolA] gFskeh p=91, ns. 2
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G BHES3 tﬂ%ﬂ‘i—ﬁ% Syt A}, Y219 FaIH= -9
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&F2) ekotet A diﬁﬂré BAI719) e A2 e 5}‘212“1, A
A7) F7 2-S YERITE FQ, 40) =1445, p< =.08.
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Figure 4. Changes in self-regulation between groups.
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oSl 7[8t2 = N2l 2 atoilM X7 | =E22| oi7iE ut A A& BIHE AP |2dE o) o] A vifste AE
SR AR Ao AAE RS w2 QIER v AJZPE 2R AAJRE Aotk

TS AT OIAY A2 Hof| wis) A7) 2 25 Fof vk 2t 4 WA 7159 E4] ol Higt AE |2 e ws- ojn) vt
HEA S0 HAPHSPS Bl tiet Y2 AL ATE A5 S YY) A& A= A 2480 ty] 7o) Q5 R
A, AEZE HTARE, QA 7159 &4 AN AN, & miHEIAER ol2fRt A= Sobel Aol M= A A=A, Z=
ZA A AEY A 24 2 S]] U5t YA At 59 -4.09, p <.001(Figure 6).

SHATE Hheo 2, A A QSR AR Ak A7) & A7) LEF A S0 Aol et AEH A e s viH] vk
Apole] xiapisk Sl didt A=A a5 AT 2a A iU A Ak A2 ©7] Sl <l vl
Mo Ap|zde o iy Mool disf frefgt a2 Utk o]2i3t A= Sobel HFoll M= XA H]IH, Z=-3.38,

p< .001(Figure 7).
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¢

_.63***
Treatment condition 68 Short-term increase in 50 Later change in
B B self-regulation EEE—— smartphone overuse
(SME=0vs. MBI=1) (Post-Pre) (F/up-Pre)

Figure 5. The partial mediating role of self-regulation in the effect of mindfulness-based intervention on smartphone overuse.
Note. SME = stress management education; MBI = mindfulness-based intervention.
*p<.05, p<.001.

_.87***
Treatment condition 68 Short-term increase in 20 Later change in
(SME=0vs. MBI=1) self-regulation —_——> functional impairment
B - (Post-Pre) (F/up-Pre)

Figure 6. The partial mediating role of self-regulation in the effect of mindfulness-based intervention on functional impairment.
Note. SME = stress management education; MBI = mindfulness-based intervention.
*p <05, *¥p <001,

Treatment condition 684+ Short-term increase in 41 Later change in
N B self-regulation _ stress symptoms
(SME=0vs. MBI=1) (Post-Pre) (F/up-Pre)

Figure 7. The full mediating role of self-regulation in the effect of mindfulness-based intervention on stress symptoms.
Note. SME = stress management education; MBI = mindfulness-based intervention.
*p <05, *¥p <001,

1) AR o) ARSI A 4 QRIS S ) A (rkEE A, 2= 2.27,p<.05; BAALNY, 2= 227, p< 05), SHON) ARQA 7150 45 Z=2.60,
<00, 3 ) ARSI 25 B4 ARSI ) AR (AVHEE Srhg, 2= 2,13, p<.05), A A% A D, 2= 182, p= .07 AEAAFA,
Z=-2.73,p<.0).
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71248 FIAAA AE Aol il BAGAR] S HRGS A
= WA skl 14 EHS XA 4= vfar A 7)E
Aol Lo} 71 wiEhe: 7Fo]HCH(Oh, 2009; Shapiro et al., 2006). ©]
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gal, 1990).
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