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Abstract This study performed meta-analysis of published articles to examine the relationship between sarcopenia
and smoking. We searched the PubMed, EMBASE, Cochrane library, and RISS databasesup to January 2017 using
search terms such as sarcopenia AND (smoking OR tobacco OR cigarette). A total of 25 articles were included in
the analysis (sevencohort studies and 18cross-sectional studies). Incidence of sarcopenia in smokers and non-smokers
was analyzed by the random effects model. Incidence of sarcopenia was OR 1.49 (95% CI 1.21, 1.84, p<.001, 12
= 88.20%), Asian (OR 1.28, 95% CI 0.91, 1.78, p=0.150, 12=85.32%), and Western (OR 1.65, 95% CI 1.25, 2.17,
p<.001, 12=91.08%), Western smokers showed a significantly higher incidence of sarcopenia:males and females with
OR 1.25(95% CI 1.11, 1.40, p<.001, 12=87.4%) and 1.80(95% CI 0.98, 3.30, p=.057, 12=89.1%) respectively. Male
smokers showed significantly higher incidence of sarcopenia. Based on the results of the study, smoking in Western
males is related to sarcopenia. However, since the criteria for the diagnosis of sarcopenia and the criteria for smoking
were different, cumulative individual clinical studies applying uniform assessment for the evaluation of sarcopenia and
smoking status are needed in the future.
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Table 1. Main characteristics and outcomes of included studies

mng;r Publish Study . i Subjects = S% Smoking
[tefnol year design carsMESD) Source Definition Wagelyears) Cut off Collecting method
L7197 =D
Akune Cross- ] 1000 (349651 | ROAD study | EWGSOP [12] | healthy young i 5 ) L
2 | ™ sectional Japanese >65 (20052007) P Interview questionnaire
o3 F: <58kgf
Alexandre Cross- o 1149 (@37:712) | SABE Smdy | EWGSOP [12] NR 20% lower percentile of )
2 | ™| ectiona Braziian >60 (2006 M the population distribution Adng
4 classes: Non- " AEV;Skg
Hispanic White:2846 - <.
. s NHANES AIM F: <1502k
Batsis Cross- Non-Hispanic | 4984 (2453:2531)/ ° - SDUXg Lo
R | 2| ctiond | BlackSil Meicm | 7Lz | (PO | ALMEMI o ALM - BMI Selfeported questonmeire
American: 1202 M <0789
Other:125 F: <0512
3 classes:
Beavers Cross- | Non-Hlispanic White | 7544 (3663:3881) | NHANES Janssen [9] M 2781 & o
5] | 2 | sctiondl | Non-Hispenic Black 40 (1988-1994) M F: 2969 / 1839 Janssen [3] Sclfreported questionnaire
Mexican-American
Castillo southern 1700 (694:1006)/ | Rancho Bernardo M: 479 FFIM -
pg | X | Cohort Glifomia | M T30 F: 734 Study Baumgartner (3] F %7 28D Self-reported questionnaire
. Janssen [9] <ISD
Chin Cross- 1578 (656:922)/ | KNHANES ! M 1017 & ) .
2013 . Korean y Lim [47] . M 322% Interview questionnaire
27] sectiorl >65 (2007-2009) ASMbeign | 124 2099 P
KNHANES
Chung Cross- 1781 (M only)/ (2008-2009) Baumgartner (8] <28D . N
o8] | 2 | sectional Lo >60 KNHANES SMI R M <607kg/n? IniETuH: qEsORie
(20102011)
Domiciano| - 611 (F onlyy Baumgartner [8] . 2 . . .
Doy | 2B | Cobor Brazilian P SPAH Sty | ol i NR F: <545 kg/mi Self-reported questionnzire
Figueirodo r 399 (M onlyy/ Baumgarter [3] , 5 ) -
[30] 2014 Cohort Brazilian 17551 SPAH Study M NR M: <7.26kg/nt Interview questionnaire
4 classes:
Goodman Cross- | Non-Hispanic White | 2747 (1387:1360) | NHANES M 5507 ) - B
B | 283 | sctiondl | Non-Hispenic Black >65 (19992004) [4849] 2040 <ISD P e U
Hispanics Other
SMI
M: 7.0 kg’
. 2
Han 322 (125197 -y f}ns;ggh
m | 26 | Cobon Chinese o dwelling AWGS [50] NR MP 6k Tnterview questionnaire
participants F: <I8 ke
Physical performance
M, F. <08m’s
Hwang . Janssen [9] ) <1SD
B33 | 2017 w?nm;fm Korean 602513 ézggggy K 2} (mL \NES Lim [47] . %7 ;(/)7 2&9 M: 308% Tnterview questionnaire
- ASMiweight : F A%
Jeon Cross- 463 256207) | KNHANES M 695kgm .
3 | stonl Korear 65 Q0082011) SMI[51] 2039 F: 494 ket Selfreported questionnaire
) 25D
Kim Cross- 493 176317y |  KNHANES Janssen [9] X > y o
Bl | 27| sectional Korear 6114126 (20082011) M '\}f 5‘5598 gﬂ? Sclfreported questionnaire
Kim 03 Cross- Korean 1156 (M only)/ KNHANES Baumgartner [52] 11939 <2SD Interview questionnaire /
36 sectionl >60 (2008-2009) M § M: 652 kg’ Self-reported questionnaire
MAMC
M <2Llem
F: <192 cm
Landi ) 260 83177/ | ISIRENTE M: 469 & Grip strength e
pr | 212 | Coht lalian 867454 study EWGSOP 12| & 561/ o100 M <30 ke Self-reported questionnaire
F: <0 kg
Physical performance
M F. <08 m's
Volunteers from
Lau Cross- . 345 (173:172)  |community and social| Baumgartner [8] M 28 & . Lo
38 | 5| sectional Chincse >0 canters and geneal | RSMI=ASMibcigh? | F: 83 / <40 <D Self-reported questionnaire
practice clinic
Lee 2014 Cross- 691 (M only)/ KNHANES Baumgartner [52] 1040 <28D Interview questionnaire /
[39] sectional Korear 692 (>60) (2009) M 653 kgt Self-reported questionnaire
. Community-
Lin Cross- . 761 (407:354) .
[40] 2013 soctional Taiwanese =65 (6598) dwelsl;ilr;r:lom EWGSOP [12] NR NR NR
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RASM
M: <mkg/mz2
F: <59 kgm
U 481 267214y Cmm“‘l“m“w' Grip strength
: 4i’] 014 | Cohort Taiwanese M 662498 o EWGSOP [12] NR M <25 kg Interview questionnaire
F: 42187 :;" l.“ F: <16 kg
phne Physical performance
M: <1.0m's
F: <09 m's
<2SD
Park Cross- 5263 (2258:3005)/ | (2007-2009) g . . -
2] 2014 soctional Korean 50 KNHANES Janssen [9] /18-39 1I:VI 5228809';%7 Interview questionnaire
(2010-2012) Lo
Baumgartner [8]
Rolland Cross- EPIDOS from Rosetta Study| <28D Lo
4] 2009 soctional French 837 (F only) Study SMI 29/ 1840 545 ket Self-reported questionnaire
Vetrano . 770 (339:441) CRIME EWGSOP [12] M: <887kg/m . A
[ 2014 Cohort Italian 2087 Study Y NR F: <642kgfr? Interview questionnaire
Volpato Cross- . 538 (250:288)/ InCHIANTI EWGSOP [12] M: <887kg/m . Lo
4] | B | ectional ftalizn >65 (27:97) Study SMI R F <642kgfr? Interview questionnaire
M: 498 & 2
Wa Cross- ) 509 (285264) | TOP study EWGSOP [12] ) M <770kg/n? L
[46] 2014 sectional Taiwanese 65102 2012 M F: 500 / F: <567k Self-reported  questionnaire
healthy 2040

ALM: Appendicular lean mass, ASM: Appendicular skeletal muscle mass, BMI: Body mass index (kg/m’), F: Female, FFM: fat free mass, M:
Male, MAMC: Mid-arm muscle circumference, NR: Not reported, RASM: Relative appendicular skeletal muscle, SD: standard deviations, SMI:

Skeletal muscle index, RSMI: Relative skeletal muscle mass index
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Records identified through
database searching
| Pubmed 106, EMBASE 220, Coc
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Screening J [ldemiﬁcation]

Records screened Records excluded (n = 100)
(n=241) - Review (n=26)
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— - Only abstract available (1=59)
— - Foreword, Leter, Book (a=5)
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Z (n=141) - Noappropristeoutcome(n=81)

9 )

— - Unsuitable study type (n=10)

- Study on patiets with diseases 1-28)
—

Studies included in analysis
n=14 Include, from manually
e ladded (n = 11)
Studies included in analysis
(n=25)

Included

(

Fig. 1. Flowchart of the process for selecting studies for

the systematic review
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Fig. 3. (A) A Forest plot of effect sizes for smoking overall population, (B) A Forest plot of effect sizes for smoking males,
(C) A Forest plot of effect sizes for smoking females, (D) A Forest plot of effect size for Korean
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