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& 3. NEMRREERLTDR™R

#

Search Strategy

PubMed

"Computers, handheld"[MH]

"Wireless technology"[MH]

1
2
3

"Wearable electronic devices"[MH]

"handheld computer*'[TIAB] OR palm*[TIAB] OR ‘"digital
assistant"[TIAB] OR PDA[TIAB] OR pocket[TIAB] OR wireless*[TIAB]
OR wearable*[TIAB] OR mobile[TIAB] OR smart*[TIAB] OR
tablet*[TIAB] OR "electronic device*"[TIAB] OR ipad*[TIAB] OR i-
pad*[TIAB] OR iphone*[TIAB] OR i-phone*[TIAB] OR android[TIAB]
OR "Internet of things"[TIAB] OR IOT[TIAB] OR cell-phone[TIAB]

#1 OR#2 OR #3 OR #4

517,621

"Software"[MH]

app[TIAB] OR application*[TIAB] OR software[TIAB]

"digital biomarker*"[TIAB] OR track[TIAB] OR monitor[TIAB] OR
sensor[TIAB] OR nanosensor[TIAB] OR researchkit[TIAB] OR
researchstack[TIAB] OR healthkit[TIAB] OR carekit[TIAB] OR "google
fit"[TIAB] OR "apple health"[TIAB]

#6 OR #7 OR #8

2,426,746

10

#5 OR #9

2,819,113

11

"Monitoring, physiologic"[MH]

12

"Reproductive Health Services"[MH] OR "Women's Health Services"
[MH]

13

"Health Records, Personal"[MH]

14

"Medical informatics"[MH]

15

"digital health"[TIAB] OR monitoring[TIAB] OR "personal health"[TIAB]
OR "personal record*"[TIAB] OR health[TIAB] OR m-health[TIAB] OR
ehealth[TIAB] OR e-health[TIAB] OR "electronic health"[TIAB]

16

#11 OR #12 OR #14 OR #15

1,381,888

17

#10 OR #16

3,886,219

18

"Women"[MH]

19

"Female"[MH]

20

woman[TIAB] OR women[TIAB]

21

#18 OR #19 OR #20

9,999,815

22

"Menstrual Cycle"[MH]

1985-

23

"Menstruation Disturbances"[MH]

1963-

24

"menstrual cycle"[TIAB] OR "endometrial cycle"[TIAB] OR "ovarian
cycle"[TIAB] OR hypomenorrhea*[TIAB] OR "menstrual
irregularit™[TIAB] OR  "menstruation  disorders"[TIAB] OR
((irregular*[TIAB] OR disorder*[TIAB] OR disturbance*[TIAB] OR
retrograde[TIAB] OR syndrome[TIAB]) AND (menses[TIAB] OR
menstrua*[TIAB] OR premenstrual[TIAB])) OR pms[TIAB] OR
polymenorrhea*[TIAB] OR dysmenorrhea[TIAB]

25

#22 OR #23 OR #24

26

#17 AND #21 AND #25

5,845
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& 5. NEMRREEELEDR™R

# | Search Strategy PubMed
1 | Computers, Handheld[mesh] 13,297
2 | Wireless Technology[mesh] 4,690
3 | Wearable Electronic Devices[mesh] 19,269

4 | Computers, Handheld[All Fields] 13,760

5 | Wireless Technology[All Fields] 12,548

6 | Wearable Electronic Devices[All Fields] 22,135
mobile[tiab] OR smart*[tiab] OR tablet*[tiab] OR smartphone*[tiab] OR
smartwatch*[tiab] OR tablet computer*[tiab] OR electronic tablet*[tiab] OR

7 | electronic device*[tiab] OR wireless communication*[tiab] OR ipad*[tiab] OR | 303,514
i-pad*[tiab] OR iphone*[tiab] OR i-phone*[tiab] OR android*[tiab] OR
wearable*[tiab] OR Internet of thing*[tiab] OR IOT][tiab] OR cell-phone*[tiab]

8 | application*[tiab] OR software*[tiab] 1,848,993
ResearchKit OR ResearchStack OR HealthKit OR CareKit OR "Google Fit"

9 " " 106
OR "Apple Health

10 | accelerometer*[tiab] OR acceleromet*[tiab] OR actimet*[tiab] 23,787
(activity monitor*) OR (activity tracker) OR pedomet* OR wearable* OR
(fitness tracker*) OR (fitness monitor*) OR (step count*) OR step-based OR

11 | "fitbit" OR "apple watch" OR "garmin" OR "samsung" OR "jawbone" OR 449,939
"polar" OR "nike fuelband" OR "withings" OR "actigraph" OR "lifecorder" OR
"active style pro"

12 mobile health OR mhealth OR m-health OR electronic health OR ehealth 946.060
OR e-health OR digital health OR dhealth OR d-health ’

13 | OR/#1-#12 3,283,513

14 | intervention* OR program* OR trial* OR experiment* 7,648,904

15 | #13 AND #14 1,061,524

16 | Work[mesh] 70,606

17 | Workplace[mesh] 30,106

18 | Occupational Groups[mesh] 728,208
work*[tiab] OR worka*[tiab] OR worke*[tiab] OR workg*[tiab] OR worki*[tiab]

19 | OR workl*[tiab] OR workp*[tiab] OR occupat*[tiab] OR company*[tiab] OR 2,368,005
offic*[tiab] OR busines*[tiab] OR employee*[tiab]

20 | OR/M#16-19 2,939,042

21 | "Exercise"[Mesh] 249,717

22 | "Exercise"[All Fields] 479,151
(physical* activ*) OR (physical* inactiv*) OR (activ* time) OR (walk* time)

23 OR (stand* time) OR step* OR (step count*) OR MVPA[tiab] OR LPA[tiab] 3.002.146
OR VPA[tiab] OR PAL]tiab] OR (energy][tiab] expenditure*[tiab]) OR T
(metabolic[tiab] equivalent*[tiab]) OR MET][tiab] OR METSsJtiab]

24 | "Sedentary Behavior"[Mesh] 13,765

25 | "Sedentary Behavior"[All Fields] 16,708
(sedentary behav*) OR (sit behav*) OR (sitting behav*) OR (sedentary time)

26 | OR (sit time) OR (sitting time) OR (inactiv* time) OR (seat* time) OR desk- 142,725

bound*




27

"Body Weight"[Mesh]

536,332

28

"Body Weight"[All Fields]

385,708

29

"Body Mass Index"[Mesh]

150,150

30

"Body Mass Index"[All Fields]

304,370

31

(weight loss) OR (weight reduction*) OR (fat mass) OR (fat rate) OR (lean
mass) OR BMI

543,151

32

OR/M##21-31

4,277,104

33

#15 AND #20 AND #32

44,556

34

Meta-Analysis [Publication Type]

188,769

35

Systematic Review [Publication Type]

243,200

36

(systematic* [ti] AND review [ti]) OR Systematic overview* [ti] OR Cochrane
reivew” [ti] OR systemic review* [ti] OR scoping review [ti] OR scoping
literature review [ti] OR mapping review [ti] OR Umbrella review* [ti] OR
(review of reviews [ti] OR overview of reviews [ti]) OR meta-review [ti] OR
(integrative review [ti] OR integrated review [ti] OR integrative overview [ti]
OR meta-synthesis [ti] OR metasynthesis [ti] OR quantitative review [ti] OR
quantitative synthesis [ti] OR research synthesis [ti] OR metaethnography
[ti]) OR Systematic literature search [ti] OR Systematic literature research [ti]
OR meta-analyses [ti] OR metaanalyses [ti] OR metaanalysis [ti] OR meta-
analysis [ti] OR meta-analytic review [ti] OR meta-analytical review [ti] OR
meta-analysis [pt] OR ((search* [tiab] OR medline [tiab] OR pubmed [tiab]
OR embase [tiab] OR Cochrane [tiab] OR scopus [tiab] or web of science
[tiab] OR sources of information [tiab] OR data sources [tiab] OR following
databases [tiab]) AND (study selection [tiab] OR selection criteria [tiab] OR
eligibility criteria [tiab] OR inclusion criteria [tiab] OR exclusion criteria [tiab]))

427,955

37

OR/#34-36

450,671

38

#33 AND #37

3,364




MITUI 28T 1IRRIV=22T (AANL-#8]) ORT)-Z2TE 2 RAN-Z> OILT
FAR) Z4TV\ WA 19 DS AT TvILE1—Mhenz (K 5) .

|dentification PubMed ®mER2023F 11 811 H
(n=3,364)
Y ApSZ ik
eV = Ly BROISCAR ; n=3,319
Dm_jfffg\ JE_E—L&/J:;) 2 ﬂ%zfg%t;a ------ = 233
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R 6 (2. 19 DS RTNT1YILE 1 - D RUIC. AT TAYILE 1 - (CEFNIERSEL
OFEFEE 6 F~70 HFTHholz. BLEI-([CEFN TR O, £ TOEREEZHIUILR
XOEIGF 1%~100%EEBTRLTHED, 19 DS ATIT(YILE1-DFERZ2ZDEEFRE
FBLEREETHDENBAMETH O, MAPLER., POMADREEEEN . SATNT1
vILE1-0E GEECEV.EVL,. FEE. SL0 4 EBE) %Z. the Assessing the
Methodological Quality of Systematic Reviews (AMSTAR 2)CiHMiiLIzECA. (FEAEDS R
FNTVILEI-DBEFIFERICEVIFEMEVIEHEENT.

R 7-1 HBER 7-3 (L. ENENDTI M AT EDFH DIF R RUIZ. 103 D5 DA, 89 14
M OULEOBKEEDIER (R7-1) Z. 3841 DL LORAIITEIDIER (FR7-2) %,
49 N 1 DB LOAEEICBIEUIBE (R 7-3) Z27UMIALLTRIEL TV . BRESN%
BAIEL TV 89 DGR DHT 36 14 (40%) H. EEAATEIZRIEL TLE 39 HFDimX DO
T 14 4 (37%) N ARECEEUIBRZREL TV, 49 H0OHT 22 4 (45%) HTA
(ETZANTINAR (AX—=RIAZT TR0 7ZINTINAR) ZFIRALTVZ, £z, TAREP
EEBSISROETE . AVSNIZIEREREKERO T, LEEBOIRRLEAREL T8 EiT-7/0
AZZBVENTAELINTARL] GBET7E waitlist control 258) ZHEEUZED. [Z200D
AL (GT2ANEG-TINAZZFRWVRWITA) EEEBRUIZED. 527 DHIVkdlT -7 /N1 2% A
WZIT AELZDMMDT ALl 7 )\ RZ FAWVT AZLEBRUIZE D, RIELEERD 4 DICHHES
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AVZINEVEZFREVDD DRI FEAL THOI.
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&) (light physical activity, moderate to vigorous physical activity 2&) R — 17
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TDRBDT A=A T )\ A A FWE T AL DEEER
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R 7-1. HROWE (BEEEHICEITSEBIDH 89 1)

EE 24k (n = 89) biFs U1

S IMELEEERER (RCT) (n = 68) 3ERCT (n = 21)

1 n (%)
AR 32 (36) 24 (35) 8 (38)
A-ZRSUT 12 (13) 9 (13) 3(14)
SRS 2 (2) 2 (3) 0 (0)
Znfth 43 (48) 33 (49) 10 (48)
JIEREE : n (PR{E [UDERFE]) 140 (74, 308) 150 (78, 305) 121 (50, 310)
THESIMEN60%U L, n (%) 48 (54) 35 (51) 13 (62)
B : # B (OB [ fEEE]) 3.0 (2.0, 5.0) 3.0 (2.0, 6.0) 3.0 (2.0, 4.5)
WERBL 1 n 2 0 2
JAO-T7yTHAR : #B (thoRfE [UD{IEEHE]) 3.5 (2.0, 6.5) 3.4 (2.4, 6.5) 5.0 (2.0, 6.0)
FTIIANILAOFIA : n (%) 80 (90) 61 (90) 19 (90)
EINAIWAIZAOFIE : n (%) 36 (40) 25 (37) 11 (52)
TTATEE : n (%)
BKEED/EAIATED 89 (100) 68 (100) 21 (100)
BE-3E 28 (31) 22 (32) 6 (29)
Zoft 12 (13) 10 (15) 2 (9.5)
EESEFEADTA : n (%) 28 (31) 22 (32) 6 (29)
FIINANLZUSONTADH : n (%) 48 (54) 37 (54) 11 (52)
HEESHESR : n (%)
TNV vs. TARL 32 (36) 29 (43) 3(14)
TNV vs. TIFINLABGDON A 17 (19) 16 (24) 1(4.8)
TNV vs. DTSN 20 (22) 20 (29) 0 (0)
Znfth 3(3.4) 3(4.4) 0 (0)
BB 17 (19) 0 (0) 17 (81)
BEEIDRIESE 1 n (%)
FENAE (BREERY) 32 (36) 25 (37) 7 (33)
EBNSE CEBIEETRE) 43 (48) 35 (51) 8 (38)
[i10] 14 (16) 8 (12) 6 (29)
AFRDE : n (%)X
a0 11 (12) 7 (10) 4 (19)
FELBD 23 (26) 19 (28) 4 (19)
B0 45 (51) 35 (51) 10 (48)
RELL 10 (11) 7 (10) 3 (14)

KIARDER R SATITAYILELI-NSNATAVRTFHEOFER MU, HSDUHTEDIREITO>THRRZELH TS, BE. HIXFNELHDIZATIT1YILEI-(CEFNTED. —DDOXHRIC
MU TEROBERNI OIS FHERA NSV HETEZRVTWSE—RZEEU. BIKRRUFHESENRVSNTUHREICE, EREZRSTHICERIRIBHC, BOAOREREZRAUL.



&/ 7-2. HROTE (FEATENCEIT SEBIDIH 38 1F)

HETHA>
RE £tk (n = 38) RCT (n = 28) JFRCT (n = 10)
:n (%)

7 AR 6 (16) 5(18) 1 (10)

A-2NSU7 11 (29) 7 (25) 4 (40)

=FN 0 (0) 0 (0) 0 (0)

Z0fts 21 (55) 16 (57) 5 (50)
IERES : n (PIYE [UHDAIEEE]) 82 (46, 258) 96 (46, 247) 50 (46, 248)
THESIMNEN60%LLE, n (%) 26 (68) 19 (68) 7 (70)
AR : 78 (FhoRfE [ AIEEHE]) 3.0 (2.0, 3.5) 3.0 (1.5, 3.0) 3.3 (2.3, 5.8)
JAO—PyTEARS : # 8 (choRfiE [MU5EEE]) 3.2 (2.0, 6.4) 3.0 (1.9, 6.5) 6.0 (3.1, 6.4)
FSHWAVAOFIE @ n (%) 35 (92) 27 (96) 8 (80)
EALALZOFIE @ n (%) 14 (37) 8 (29) 6 (60)
TTAEE : n (%)

BEE)/ EEAITE 38 (100) 28 (100) 10 (100)

BE-¥E 6 (16) 2(7.1) 4 (40)

Z0fts 1(2.6) 0 (0) 1 (10)
BESEGADNTA : n (%) 6 (16) 2(7.1) 4 (40)
FIHNANVZISDNTADHR 1 n (%) 24 (63) 18 (64) 6 (60)
HEBSHER @ n (%)

FIHIAIZ vs. TTARL 17 (45) 16 (57) 1 (10)

FSAWAIZ vs. TSHNANLZUSDNTA 6 (16) 6 (21) 0 (0)

FIHWAILZ vs. DT SHIANILZ 6 (16) 6 (21) 0 (0)

Z0ft 0 (0) 0 (0) 0 (0)

BI#SEEER 9 (24) 0 (0) 9 (90)

BRI TENDBITESSE : n (%)

TENSE (BRIZERE) 19 (50) 14 (50) 5 (50)

EEHNSE CEBI=ETRE) 9 (24) 8 (29) 1 (10)

Gi0z] 10 (26) 6 (21) 4 (40)
AFRDE : n (%)%

=0 0 (0) 0 (0) 0 (0)

52L\30 9 (24) 6 (21) 3 (30)

&0 26 (68) 20 (71) 6 (60)

SRERL 3 (7.9) 2 (7.1) 1 (10)

KIARDERRSATITAYILE1I-NSNATAVRTFHEOFER 2 U, HSDUSHTEDIREITO>THRRZEEH TS, BE. HIXFNEIRDIZATIT1YILE1I-(CEFNTED. —DDOXHRIC
MU TEROBERNI IS FHEE NSV HETEZRVTWSH—RZEEU. BIKRRCFHESENRVSNTUHIREICE, EREZRSTHICERIRI3HIC, BOAORERZIRAUL.



R7-3. AROTEH (HKECBEISEBIDHE 49 £F)

- F (n =49 ROF G =30 JERCT (0 = 9)
:n (%)
73N 19 (39) 15 (38) 4 (44)
A=ANSU7 3(6) 2 (5.0) 1(11)
BA 4 (8) 4 (10) 0 (0)
Z0fth 23 (47) 19 (48) 4 (44)

MEREE : n (FRYE [UOEEE])
THESHEN60%LL L, n (%)

199 (101, 480)
24 (49)

208 (104, 488)
18 (45)

121 (50, 310)
6 (67)

B : # B (OB [ frEEE]) 4.0 (3.0, 6.0) 6.0 (3.0, 6.0) 3.0 (2.0, 3.6)
JAO0-7yJHAR : # B (FhofiE [U{IEEE]) 6.0 (3.0, 6.5) 6.0 (3.0, 10.1) 6.0 (3.0, 6.0)
FSAWANILAOFIA : n (%) 46 (94) 38 (95) 8 (89)
E/AIIANVADOFIA @ n (%) 22 (45) 17 (43) 5 (56)
TTASES : n (%)
BREED/ FEAIATED 47 (96) 38 (95) 9 (100)
BE-35 33 (67) 28 (70) 5 (56)
Zofts 13 (27) 11 (28) 2 (22)
EESEHADTA : n (%) 31 (63) 26 (65) 5 (56)
FIINALZUSONTADHH : n (%) 32 (65) 27 (68) 5 (56)
EEBESR : n (%)
FIHILAILZ vs. TARBL 19 (39) 17 (43) 2 (22)
FTSAWNIVA vs. TIFIWANIZIDT A 15 (31) 14 (35) 1(11)
FTSAWNIVA vs. OTSHIANILZ 5(10) 5(13) 0 (0)
Zofth 4 (8) 4 (10) 0 (0)
AL 6 (12) 0 (0) 6 (67)
FATROE : n (%)%
B0 15 (31) 13 (33) 2 (22)
FEL\50 9 (18) 8 (20) 1(11)
L 20 (41) 16 (40) 4 (44)
RERL 5(10) 3(7.5) 2 (22)

KIARDER R SATITAYILELI-NSNATAVRTFHEOFER 2 U, HSDUHTEDIREITO>THRRZEEH TS, BE. HIXFNELHDIZATIT1YILE1I-(CEFNTED. —DDOXHRIC
MU TEROBERN IS FHEE NS VHETEZRVTWSH—RZEEU. BIKRRUFHESENRVSN TUHIREICE, ERERSTHICERIRI BHC, BOAORERZIRAUL.
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Id

Criteria

#1

"Computers, Handheld"[MeSH Terms] OR ("computers"[All Fields] AND "handheld"[All
Fields]) OR "handheld computers"[All Fields] OR ("computers"[All Fields] AND
"handheld"[All Fields]) OR "computers, handheld"[All Fields]

#2

"Wireless Technology"[MeSH Terms] OR ("wireless"[All Fields] AND "technology"[All
Fields]) OR "wireless technology"[All Fields]

#3

"Wearable Electronic Devices"[MeSH Terms] OR ("wearable"[All Fields] AND
"electronic"[All Fields] AND "devices"[All Fields]) OR "wearable electronic devices"[All
Fields]

#4

mobile[tiab] OR smart*[tiab] OR tablet?[tiab] OR smartphone?[tiab] OR
smartwatch*[tiab] OR tablet computer?[tiab] OR electronic tablet?[tiab] OR electronic
device?[tiab] OR wireless communication?[tiab] OR ipad?[tiab] OR i-pad?[tiab] OR
iphone?[tiab] OR i-phone?[tiab] OR android[tiab] OR wearable?[tiab] OR Internet of
things[tiab] OR |0T][tiab] OR cell-phone[tiab] OR "Cell Phone"[MeSH Terms]

#5

OR/M##1-#4

#6

App?[tiab] OR application?[tiab] OR software[tiab] OR "Mobile Applications"[MeSH
Terms]

#7

(("digital"[All Fields] OR "digitalisation"[All Fields] OR "digitalised"[All Fields] OR
"digitalization"[All Fields] OR "digitalize"[All Fields] OR "digitalized"[All Fields] OR
"digitalizer"[All Fields] OR "digitalizing"[All Fields] OR "digitally"[All Fields] OR
"digitals"[All Fields] OR "digitization"[All Fields] OR "digitizations"[All Fields] OR
"digitize"[All Fields] OR "digitized"[All Fields] OR "digitizer"[All Fields] OR "digitizers"[All
Fields] OR "digitizes"[All Fields] OR "digitizing"[All Fields]) AND "biomark"[All Fields]) OR
("Track and Field"[MeSH Terms] OR ("track"[All Fields] AND "field"[All Fields]) OR "track
and field"[All Fields] OR "track"[All Fields] OR "tracks"[All Fields] OR "tracked"[All Fields]
OR "tracking"[All Fields] OR "trackings"[All Fields]) OR ("monitor"[All Fields] OR
"monitors"[All Fields] OR "monitorable"[All Fields] OR "monitored"[All Fields] OR
"monitoring"[All Fields] OR "monitorings"[All Fields] OR "monitorings"[All Fields] OR
"monitorization"[All Fields] OR "monitorize"[All Fields] OR "monitorized"[All Fields] OR
"monitors"[All Fields]) OR ("sensor"[All Fields] OR "sensor s"[All Fields] OR "sensoric"[All
Fields] OR "sensorics"[All Fields] OR "sensoring"[All Fields] OR "sensorization"[All
Fields] OR "sensorized"[All Fields] OR "sensors"[All Fields]) OR ("nanosensor"[All
Fields] OR "nanosensors"[All Fields]) OR "ResearchKit"[All Fields] OR
"ResearchStack"[All Fields] OR "HealthKit"[All Fields] OR "CareKit"[All Fields] OR
"Google Fit"[All Fields] OR "Apple Health"[All Fields]

#8

"Monitoring, Physiologic"'[MeSH Terms] OR ("monitoring"[All Fields] AND
"physiologic"[All Fields]) OR "physiologic monitoring"[All Fields] OR ("monitoring"[All
Fields] AND "physiologic"[All Fields]) OR "monitoring, physiologic"[All Fields]

#9

"Self Care"[MeSH Terms] OR ("self"[All Fields] AND "care"[All Fields]) OR "self care"[All
Fields]

#10

"Self-Management"[MeSH Terms] OR "self-management"[All Fields] OR ("self"[All
Fields] AND "management"[All Fields]) OR "self management"[All Fields]

#11

"mhealths"[All Fields] OR "mhealth"[All Fields] OR "m-health"[All Fields] OR
(("electronical"[All Fields] OR "electronically"[All Fields] OR "Electronics"[MeSH Terms]
OR "electronics"[All Fields] OR "electronic"[All Fields]) AND ("Health"[MeSH Terms] OR
"health"[All Fields] OR "health s"[All Fields] OR "healthful"'[All Fields] OR
"healthfulness"[All Fields] OR "healths"[All Fields])) OR ("ehealth"[All Fields]) OR "e-
health"[All Fields] OR "digital health"[tiab] OR ("digital"[tiab] AND "health"[tiab])

#12

"Health Records, Personal"[MeSH Terms] OR ("health"[All Fields] AND "records"[All
Fields] AND "personal"[All Fields]) OR "personal health records"[All Fields] OR
("personal"[All Fields] AND "health"[All Fields] AND "record"[All Fields]) OR "personal
health record"[All Fields]

#13

"Medical Informatics"[MeSH Terms] OR ("medical"[tiab] AND "informatics"[tiab]) OR




"medical informatics"[tiab]

#14 | OR/M#6-#13

#15 | "Exercise"[MeSH Terms] OR "exercise"[tiab] OR "exercises"[tiab] OR "Exercise
Therapy"[MeSH Terms] OR ("exercise"[tiab] AND "therapy"[tiab]) OR "exercise
therapy"[tiab]

#16 | "Exercise Therapy"[MeSH Terms] OR ("exercise"[All Fields] AND "therapy"[All Fields])
OR "exercise therapy"[All Fields]

#17 | "Physical Fitness"[MeSH Terms] OR ("physical"[tiab] AND "fitness"[tiab]) OR "physical
fitness"[tiab] OR "physical activit*"[tiab]

#18 | "Exercise  Movement Techniques"'[MeSH Terms] OR ("exercise"[tiab] AND
"movement"[tiab] AND "techniques"[tiab]) OR "exercise movement techniques"[tiab]

#19 | "Leisure Activities"[MeSH Terms] OR ("leisure"[tiab] AND "activities"[tiab]) OR "leisure
activities"[tiab] OR ("leisure"[All Fields] AND "activity"[tiab]) OR "leisure activity"[tiab]

#20 | "Fitness Trackers"[MeSH Terms] OR ("fithess"[All Fields] AND "trackers"[All Fields]) OR
"fitness trackers"[All Fields] OR ("fitness"[All Fields] AND "tracker"[All Fields]) OR "fitness
tracker"[All Fields]

#21 | "Physical Education and Training"[MeSH Terms] OR ("physical"[All Fields] AND
"education"[All Fields] AND "training"[All Fields]) OR "physical education and training"[All
Fields]

#22 | "Sedentary Behavior'[MeSH Terms] OR ("sedentary"[All Fields] AND "behavior"[All
Fields]) OR "sedentary behavior"[All Fields] OR ("sedentary"[All Fields] AND
"behaviour"[All Fields]) OR "sedentary behaviour"[All Fields]

#23 | ORM#15-#22

#24 | #5 AND #14 AND #23

#25 | "Occupational Groups"[MeSH Terms] OR "occupational"[All Fields] OR "occupational
groups"[All Fields] OR "worker*'[All Fields] OR "worksite*"[All Fields] OR
"workplace*"[All Fields] OR "employ*"[All Fields]

#26 | #24 AND #25

#27 | "absentee"[All Fields] OR "Absenteeism"[MeSH Terms] OR "absenteeism"[All Fields] OR
"absentees"[All Fields]

#28 | "Work Performance"[MeSH Terms] OR ("work"[All Fields] AND "performance"[All Fields])
OR "work performance"[All Fields]

#29 | "Presenteeism"[MeSH Terms] OR "presenteeism"[All Fields]

#30 | "Sick Leave"[MeSH Terms] OR ("sick"[All Fields] AND "leave"[All Fields]) OR "sick
leave$"[All Fields]

#31 | "Economics"[MeSH Terms] OR "economics"[All Fields] OR "production"[All Fields] OR
"productions"[All Fields] OR "Efficiency"[MeSH Terms] OR "efficiency"[All Fields] OR
"productivity"[All Fields] OR "product"[All Fields] OR "product's"[All Fields] OR
"productive"[All Fields] OR "productively"[All Fields] OR "productivities"[All Fields] OR
"products"[All Fields]

#32 | "workability"[All Fields] OR "work ability"

#33 | "Quality of Life"[MeSH Terms] OR ("quality"[All Fields] AND "life"[All Fields]) OR "quality
of life"[All Fields]

#34 | "Occupational Health"[MeSH Terms] OR ("occupational"[All Fields] AND "health"[All
Fields]) OR "occupational health"[All Fields]

#35 | "efficiences"[All Fields] OR "Efficiency"[MeSH Terms] OR "efficiency"[All Fields] OR
"efficiencies"[All Fields] OR ‘"efficient"[All Fields] OR "efficiently"[All Fields] OR
"efficients"[All Fields]

#36 | OR/#27-#35

#37 | #26 AND #36

MeSH, Medical Subject Headings. Miki T, et al. BMJ Open 2024; 14:¢080240. doi: 10.1136/bmjopen-2023-080240 X Y
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5. Future Research Question
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1. Miki T, Nohara M, Nomura K. Effectiveness of mHealth interventions to promote
physical activity and reduce sedentary behaviours on work-related productivity and
performance: a systematic review protocol. BMJ Open 2024; 14: e080240.

2. Eysenbach G, Consort EG. CONSORT-EHEALTH: improving and standardizing
evaluation reports of web-based and mobile health interventions. J Med Internet Res
2011; 13: e126.

3. Agarwal S, LeFevre AE, Lee J, L'Engle K, Mehl G, Sinha C , et al. Guidelines for
reporting of health interventions using mobile phones: mobile health (mHealth)
evidence reporting and assessment (MERA) checklist. BMJ. 2016; 352: i1174.
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X#kRZR(IC(E. PubMed. Cochrane Library. Psycnfo. Web of Science. D7 =9 —2X%
AWz 5@8E. 7257 )\( R, BEIRICBIET 27U M AECREIZF—T—ReAVARER
ZFAWT 2023 £ 3 A 28 HETICAHIENX iz 2iE(CIRZRUE (R 10) .




R 10. XHMRRWIEEEDHER

# | Search Strategy (PubMed) PubMed Cochrane | Psyclinfo g/\(/: ?ebngg
1 | Computers, Handheld 13,013 454 1,204 72,260
2 | Wireless Technology 11,574 409 1,452 191,855
3 | Wearable Electronic Devices 20,613 301 1,349 50,753

mobile[tiab] or smart*[tiab] or

tablet?[tiab] or smartphone?[tiab]

or smartwatch*[tiab] or tablet

computer?[tiab] or electronic

tablet?[tiab] or electronic
g | ML) e wiElses 2425548 | 75759 | 39,053 | 3,872,506

communication?[tiab] or

ipad?[tiab] or i-pad?[tiab] or

iphone?[tiab] or i-phone?[tiab] or

android[tiab] or wearable?[tiab] or

Internet of things[tiab] or IOT[tiab]

or cell-phoneltiab]

OR/#1-#4 263,484 76,207 41,348 | 4,020,593
g | App?ltiab] or application?[tiab]or | 4 538 153 | 95341 | 98828 | 5,086,337

software][tiab]

digital biomark or track or monitor

Or Sensor or Nnanosensor or
7 | ResearchKit or ResearchStack or 1,525,193 31,070 52,954 | 9,993,200

HealthKit or CareKit or "Google

Fit" or "Apple Health"
8 | ORM##6-#7 2,639,254 122,108 149,014 | 14,389,969
9 | #5and #8 95,290 15,077 8,840 | 1,121,626
10 | Monitoring, Physiologic 197,057 3,181 1,844 58,298
11 | Self care 242,763 51,020 116,723 315,435
12 | Self management 102,053 29,122 77,614 312,830

mhealth or m-health or electronic
13 | health or ehealth or e-health or 838,293 27,581 | 1,186,672 311,184

digital health
14 | Personal Health Record 13,154 6,001 100,935 22,853
15 | medical informatics 564,866 1,798 8,051 31,152
16 | OR/#10-#15 1,768,834 86,099 | 1,305,068 928,174
17 | Women 1,625,597 187,932 383,018 | 2,323,812
18 | Female 9,777,477 877,615 | 2,019,096 | 11,268,862
19 | OR/M#17-#18 10,104,240 930,997 | 2,084,017 | 12,065,752
20 | #9 and #16 and #19 9,352 2,610 1,967 5,931
21 | insomnia 33,469 13,704 16,425 66,598
22 | sleep disorder 124,567 10,761 56,573 195,834
23 | ORM##21-#22 136,462 21,710 63,130 225,802
24 | #20 AND #23 181 87 72 151
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Jung S, Takeuchi T, Kitahara M, Tsutsumi A, Nomura K. Sleep Medicine 119:357-364, 2024
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PSQI: Pittsburg Sleep Quality Index, SDISS: Sheehand Disability Scale, ISI: Insomnia severity Index, DBAS-16: Dysfunctional Beliefs and Attitudes about Sleep scale, FIRST: Ford Insomnia Response to Stress Test, WLQ: Work
Limitation Questionnaire, PHQ-9: Patient Health Questionnaire, GAD: Generalized Anxiety Disorder Scale, GSES: General Self-efficacy Scale, ESS: Epworth Sleepiness Scale , PCL-C: posttraumatic stress disorder (PTSD) Checklist—
Civilian version, PROMIS-SRI: PROMIS Sleep-Related Impairment Questionnaire



study

Risk of Bias domains

Overall Domains

D1: Randomisation process
D2: Dewviations from the intended interventions

D3: Missing outcome data
D4: Measurement of the outcome

D5: Selection of the reported result

Judgement

. Low risk

!  Some concerns

DI | D2 D3 | D4 DS

Murawski (2019) ‘ . ‘ ‘ . ‘
Rayward (2022) ' ‘ ' ' ‘ ‘
Okajima (2020) . ’ . . . ‘
Takeuchi (2022) ! . ‘ . ‘ ‘
Aji (2022) ! . . . . ‘
Kuhn (2022) ‘ . ‘ ‘ . ‘

@ High risk

¥ 11. RCTHZFEOE DL

Jung S, Takeuchi T, Kitahara M, Tsutsumi A, Nomura K. Sleep Medicine 119: 357-364, 2024



Study

Newcastle Ottawa Scale

Selection |Selection |Selection |Selection [ComparabilityJComparabilityy Outcome|Outcome|Outcome
1 2 3 4 1 2 1 2 3
Huberty ” * * *
2021

B 12. 1HEERIAZEDE D Fh

Jung S, Takeuchi T, Kitahara M, Tsutsumi A, Nomura K. Sleep Medicine 119: 357-364, 2024




Experimental Control Mean difference Mean difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
Kuhn (2022) -0.65 0.85 25 -0.1 0.97 25 386% -0.55[-1.06,-0.04] —.—
Murawski (2019) 6.7 3.04 73 8 2.34 73 312% -1.30[-2.18,-0.42) —
Rayward (2020) 7.72 2.57 88 9.81 2.76 50 30.1% -2.09[-3.02,-1.16] —
Total (95% ClI) 186 148 100.0% -1.25[-2.17,-0.33] -
Heterogeneity: Tau?*= 0.50; Chi?=8.70,df=2 (P=0.01); I?=77%
Test for overall effect: Z = 2.66 (P = 0.008) 4 2 0 2 4

Test for subgroup differences: Not applicable

Favours [experimental]

13. PSQIDIALANIOYH
(PSQI: Pittsburg Sleep Quality Index)

Jung S, Takeuchi T, Kitahara M, Tsutsumi A, Nomura K. Sleep Medicine 119: 357-364, 2024

Favours [control]



Experimental Control Mean difference Mean difference
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