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Systematic Review of Forest Therapy Program for Adult Patients with Diseases

Chae, Young Ran'-Lee, Sun Hee’
'College of Nursing, Kangwon National University, Chuncheon; 2Department of Nursing, Saekyung College, Yeongwol, Korea

Purpose: The purpose of this study was to analyze the characteristics and effects of the forest therapy programs for adult patients.
Methods: Six databases (PubMed, Cochrane library, CiNii, PsycholnFO, AGRICOL, EMBASE) and six domestic databases were system-
atically searched with language restrictions of Korean, English, and Japanese. The systematic review was based on the Preferred Re-
porting Items Systematic Reviews and Meta-Analysis (PRISMA) flow diagram. Results: Twenty five studies met the inclusion criteria.
A systematic review identified adult patients classified as 1) disease of the circulatory system, 2) mental and behavioral disorders, 3)
malignant neoplasms, 4) etc. (diabetes mellitus, chronic pain). This integrative review showed a positive effect of the forest therapy
program for adult patients on physiological indices such as blood pressure, heart rate, heart rate variability, level of stress hormone,
and natural killer cells as well as social - psychological indices such as the Profile of Mood States (POMS), anxiety, depression, and qual-
ity of life. Conclusion: The results of this study could be useful key principles in developing and applying the forest therapy programs
in nursing intervention. Further research should be conducted to develop the forest therapy programs suitable for each patient
group and measure its effectiveness.
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Figure 1. PRISMA flow chart.

S|4 2HE 118sto] AE-S-2 Y (Institutional Review
Board, IRB)9] 4:201-8- W& o417} 163H[A3,A5,A7,A10-A16,A17,A19-
A22,A25]0] 131 Y A]= [RB 5% of ko]l gt 7]so] iiet:
FoA} S o] gl 79 080l 19%elol, Tl
AP BTN 9ol 20077 chadak7) o o
¥} AT Table 1).

[A8,A11,A12,A16,A21,A25], 25=0]| A 12—7—
2] 37| R 4803t A7} 6H[ALA5A10,A13,A17,A23]0]Q). 0
1 9] 193] 72744 T2 T Al 2sh A} 3Ees
715 T AJo] o chpahAc
BhRpLo] MEke du? AyEe

3k Al dl ‘5@57%1-0]],

71l vhek 7 24 2

A= 121 7] Asko g B

rz
o;: r

e

AAck &35 ggoﬂ% TEY 4H[A3AL0,A12,A15], A2 3
H[A14,A20A22], W|B3 13 1A2]] ZehElo] 5 swolelr
A4 9 Aol ATl AL AEATH4HALASAIAIIL.
2 /b gron], AR 7145k g BAE JusA 1
A7), 350N, 2308 2 PAelE BN dass 18
[A24), 9252 ekl ofelol ) 392418 2 50l A7 1
(A1l 2B, B9E W S-S AO2 B W S o] §3H 34 1

www.bionursingjournal.or.kr

’8]—01 8Ho|QIT] obX] AIRPE-C-5TH[A5,A13,A16,A18,A25]
o 15A[A16), ST o (A3, SPAAIR) 17[A2S)

9] oFe AJ3ks1A] ke AT 2As Als]o] EFEIIE

EZZA6,A19)1} Fic[A7], G o} T EYTRLE S
[AdJo] ZFHEITE

SN o A= B 7IEH A

ﬂ"ﬂ dish A4 o=

AA|- A e A A ;2= FY ek o]t (heart rate variability,
HRV), 4eh, FE|E, A8 323 1 A= (homocysteine, endo-
thelin-1 [ET-1], renin, angiotensinogen [AGT], angiotensin II [Ang I1],
angiotensin II type 1 receptor [AT1], angiotensin II type 2 receptor
[AT2], brain natriuretic peptide [BNP], N-terminal prohormone of brain
natriuretic peptide [NT-ProBNP]), 84531 (interleukin-6 [[L-6],
tumor necrosis factors a [TNF-a], C-reactive protein [CRP], Oxidative
stress (total superoxide dismutase [T-SOD], activity and malondialde-
hyde IMDA))E =454tk

AlA]- e 2|3 2 Eoto] 5H[A4,A10,A12,A14,A20] O & 714
AT 3H[A12,A14,A20]9] Aol A 5712} o] 718 }o]

https://doi.org/10.7586/jkbns.2020.22.3.157



161

|7 =

ot

3

2o

2% =

(6b0d 1x2U 33 01 PaNURUO))

(9-4S) 3411 40 AUenD - JUSWUOIIAUS 15910}
490 d9S - S|ela1ew [euoneanpa  buisn ssnbjuyaal [eioineyaq pue Adelay: (87 D'gz ) Ajpop|3  ubisap 3sansod-aid dnoib (1102)
(051102 AIRAI[BS) SRS - pajulid Yum papinold  JOoIABYSq SAIIUDOY) ‘SH99M 8 10 Sawn € ‘uoisualadAy | 96e1S YIM SIUSIed  |043UOD JUS|PAINDI-IUON ‘e 6UNS QL
219 SS3|PAOM UM BUBIY :pig
15210} U3
ur Buppiom pue bupiy butulow Ajes ;pug (851 1pIE 291 PPUT 'LOT I51) ubisap (£000)
(Iag) xuoissaidaq - JUON D19 15240} Ul UORRIPAW 1S | Ajiwiey J1ayy pue syuspuadap [oyodly  1sensod-aid dnoib sup unosA 6
(OVY) 3 Aluo : uonoe pue adurIdaIY -
(JSIMd) £5594S -
(SNV) 5329)4e 9A11EDAU “1D3)e SANISOd -
(3]BDS WISD|DS) WDS-4|9S -
(109) uoissaidaq - (91:22'92:1D0€:¢3'£y:13) (¢3)  ubisap Isensod-aid dnoid (8000)
(ZAI-IVLS) xA1o1xue 1ied] “,A1SIXUR 2183S - QUON welboid Buljeay 152104 ‘sAep € SIyBIU 7 Ajiue) JI9y3 pue (1 3)s1uspusdap [0Yodly  [03U0 JuS[eAInba-suoN ‘eROY 8
15910}
e UJ DUJOM (Ubff-€)9DURISIP 10YS 73 159m50d-aid
152104 B U BUPHIOM (W /-9)wia) buol 113 (8) S1eAA €8 01 09 W) paby ‘dnoib [01u0d INoYIM (8661)
»LYAH %2500nD - JUON 5183 9 J9AO SaW SUIN ‘s3uslied di39gelp Juspuadap UINSUI-UON sdnoub [eyuswpRdxs 7 RSO/
uonow JO abueJ [EDIAID)) -
(xdnoib 73) sdyL -
dlleuuonsanb ured I -
9[eds Hojeue [ensiA [0DOINT - 9SI219X9 pUP SUOJR PulYIeqg 153104 373 (ceza'ze:19) 159ns0d-aid
x3pul Aujigesip 3N - auo[e bulLeq 153104 :| 3 (@) 8£6F8%S5 (19 6L F00S ‘dnoib [01U0d INOLIM (S102)
(31e2s Hojeue [ensip) uted paniodal J9s - SUON 'skep Joj sinoy g Inoge Joj bupjiepr  :96e uespy ‘uied yoau Jouaisod djuoiy) sdnolb [eyuswiadxa ¢ ‘e buey 9
(£G-DYM) x20UBI|ISY - (219 “BuiyPIans ‘Uoneypau ‘Bupyiem) Aunnoe (£7D'97:3) 95 01 6€ Woyy paby  ubisap 1sansod-aid dnoib #102)
(5ASZ) xuoissaidaq - QUON 159104 SINOY 7 SY99M g 104 339M B DUQ  Siuslied Jadued Buljlomp ALUNWWOD €6 |03U0D Jud|eAIND3-2UON BHRIOY) §
(2dA1 D) 152104 BIOYISUSP SNUId :€3
(9dA1 €3 pue ‘.73 '« 13) 3502N|6 poojg - (2dA1 g) 353104 BIRUIDS SNISND) :73 159m50d-aid
(edAr €3 pue ‘73 '13) 49a (2dA1 ) 15010} BSNIGO SLedADSeWeY) ([T 8| | F9'89 9Pk ues|y 9doad Aleuipio ‘dnoib jo3u0d INoYIM (S102)
(2dA1 €3 pue ‘473 13) dgS - SUON :SINOY 991Y3 104 153104 JO 53dA1 9213 Ul Ae1G 65 PUE d1I3GRIP 6§ ‘SAISUSLISAAY 79 sdnoib [prusWLRdXe € uyy g buosr ¢
5 91J LIBdH -
(ANIH) sdH T
(pPoyiaw Qs) Seale UPQUN Ue Ul aInuUiW Q| 15210433 Ul (01 D01 :3) SIedk 7/ 01 O Woly paby (£107)
<[RINIEN ‘4, PaXe[aY ',d|CeLOJWIO)) - 10J BUIMBIA ‘SABP SAIINDISUOD 7 SINUIL O] 10} BUIMSIA ‘SABP SAIINJ3SUOD 7 ‘U SAISUSMRAAY Yiim abe-3|ppI [P1Y J9AOSSOI) ‘e buos ¢
219 SS9|PJOM Uum Bumly : pIg
159104 U1 Ul
(9[BDS W13 Jjos SPIqURD0Y) ,USB1SI-JS - Bupyiom pue buyly bujuiow Aes : puz ubisap (€102
(IVLS) A3IXUY - SUON D19 15210} UJ UOIBIPRW :1S| (/1) AjILUe) JIay1 pue sjuspuadap joyodly  1sansod-aud dnoib suQ UnosA ¢
Y1eq 152104 9|dwis €3
(AY4H) x4H 41- exdsoy ut AdesapoydAsd 73 ARSEIE=RISER:/alE)
(9€-45) x3}1J0 AuenD - uonelpawl €96F6/87=D'0GL F0v8r=¢3
(109 'SYAYW ‘QSYH) xuoissaidaq - "SY9AM INOJ Ul SAWI 7-| Yum wiesboid 152104 Ut buleay ;| 3 6 ELFOCTr =03 71l Foser=13 ubisoapisansod-aid dnoib (2107)
dnoib |3 Juswiniedap Jusnedino syl SIA SO 7 [E10] INOY € 10} ¥9am B adUQ :abe uealy syusied uoissaidap | |0U0D Jud|eAINDI-IUON ‘€19 00M |
(SUsWaINSe3|) SWOINQ |01U0D U0 USAIU| (u) Syuedpnied ubisap Apnis (s1e3A) sioyiny

SWI|G0Id Y}H YIM SIUSLIed JNpY 10} SIIPNIS papnjpu| Jo Alewwing *| ajqel

https://doi.org/10.7586/jkbns.2020.22.3.157

ournal.orkr

ionursingj

www.b



(6b0d 1x2U 33 01 PaNURUO))

I (l0SRJ0D A1eAI[RS) SSR1IS -
= (SNVd) £S12342 SANEOIN ',S10949 SANISOd - OLD'0LA9TLFE
[ +d90 dgS - JUSWIUOIIAUD :9be Ue3| SI1BIA G/ 01 G WOlj paby 9102
Wm S1eJJesH - 199135 Uequn bupjepn ‘shep / sped A1 Bupiepn ‘skep £ ‘ssuaned (QyD) sessip Alsiie Aleuolo) 10y ‘|P 13 SUAPIAS|INZRID  O7
*I9IHN -
(SYA-D3) 341 J0 Aujenb patejai-ypjesH - UONENP3W PISeq-Ssau|nypul ‘ssails 8D'ee )
(Iag) xuoissaidaq - pue uled yum buidod :uoneanpaoydAsd  $1eak piy 03 GZ WOJf Paby ‘syiuow
(SWA) xuted paniodai §as - Adelay 2SN ‘SR 15104 931y} Uy} 210w Joj uted peaidsapim — ubisap 1sansod-aid dnoib 9107)
(AYH) <Au[IgeLeA 318l LIPS - SUON ay Ul bupyiep duwied Adesay 152104 SAep ¢ 2IUOILD UM S3aAojdWwa sWwi N4 [03U0d JUS[eAIND3-3UON ‘eIdUBH 6l
(3]p2S 9doH |euoiisodsi) adoH -
(SWOd) 0617 " uoisnjuo)
' .anbneq ‘Jsbuy ‘,uoissaida( ‘L UoIsu) - (SSRUrypUI ‘Uoneupa| ‘Susuadxe ‘Bulfesy ubisap 1sansod-aid dnoib (5100
(SQVH) xUoissaidaq ‘,Aaixuy - SUON |BAA) UOIUSAIIUI ANARDR 15210} SABD € 05 <9by Juaned Jadued €6 |013U0D JUSJeAINbI-3UON ‘el wy 8l
(105102 AIRAI[BS) SSNS -
(109) xuoissaidaq -
(SINOJ-M) J0bIA ‘Uoisnjuod) weiboid (€121 :3) syuanedur  ubisap 1sonsod-aud dnoib @s107)
‘anbiie4 19buy ‘Uoissaidaq ‘uoisua) - JUON 90ULaAXD 153104 SINOY 7 SHH9IM 10} S G du1elydAsd uj saiels [eo1bojoydAsd Gz [013U0D US[RAINDI-3UON eWy /|
+g WAZURID)  ULIOM - (341352104 “[epn) weiboid Adelayy (L) ZL'SF9S ubisap (e5107)
REaNNE SUON 159104 ‘sAep 17| 104159104 SY1 Ul A_IG  :90B URS|\ J9DURD 15B3Uq YlM USWoNy  1sensod-aid dnoib suQ eI W 9|
(Poyrsw OS)
<[PINIBN “PaXR|Y 43|(eLIOJUO)) -
(SINOd) £10BIA "k uoisnjuo) 199115
" ANnbieq Jabuy ‘uoissaidag L UoISU] - UBGUN Ue Uj ABp SAINJISUOD 152104 U3 Ul Aep (07) '901 F£'86 :2be uealy (S107)
(AYH) xdH/41+ U0 SInuIW /| 1o BUIy[eAL  AIINIISUOD 7 UO SAINUIW /| 10} DU e “uoisuaLRdAY Laim pabe-a1ppIn |11 JAOSSOID) ‘le3@buos G|
199435 UequN ue ul skep sed ayy (012019 9L FE79:=be uespy (7100)
+d9Q %dgS ‘«yH - SAINDISUOD / UO H|EM INUIL-OE Ul SABP DAIINIISUOD / UO Y[eM SINUIL OF ‘s;ualied 9sessip Als1e A1euoiod) 1Y '|lP19 3UBPIAIINZRID) 1|
KAUAIDR (BN -
(IVLS) sA191XUB 3Rl |, A19IXUP 1RIS -
(SINOd) J0BIA",UoIsnju0)
‘anbne4 19buy ‘uoissaida( ‘L UoIsu) -
(3]e2s anbiiey Jadue)) LEnbpe -
(9€-4S) w2411 Jo Auenp - Adesayy dnoib aaoddng
(dS-1DvH) 'eBoA AdeIay [eanndRIoH 152104 (¢2) s1eak 0L F 1'85:QS pue ubisap (€100)
+[emuids pue uopouny Jo Buig-|lop - SUON AU Ul BUB{leA ‘SY9am 7| Jo}qeam e aduQ  abe uealy Jadued bunjiossduedisealg  1sansod-aid dnoib sup ‘e nedeN €|
(SIWOd) 10BIA",uoIsnyuoD)
' .anbneq’ Jsbuy ,UoIssa1da( ‘Uoisua)| -
D-4NL 911+
0L L1V Il Buy
"+ LDV ‘UIURY '« |-|3 '4RUIRISAOWOH - (Kep/jem sinoy € A (Kep/jemsinoy € [101) (¢L D21 3) s1eah 6/ 0109 (€100)
+d90 'xdgS - a1 ul bupjiep ‘siybiu £ ‘skep / 159104 U3 Ul Bupjiep ‘Sybiu £ ‘shep £ wiol) paby ‘uoisusuadAy yum syuaied 104 ‘eI 0BN 7L
(S D'ty 3) 68°€FITSY
(uon>adsoAUI-}aS ‘9BUa|[BYD) 1510} YUIM :QS pue 9be Ue3|| 131USd YDIeasal (Z102)
(Iag) xuolssaidaq - SUON uonoesau|) dwed buleay 152104 skep 6 |OYOD]Y DU U P3)|0IUS SIIJOYO2|e SOt 10y eIBUIYS ||
(SIUSWIRINSEI) SWODINO |03u0) UoRUIAI| (u) syuedidnued ubisap Apnis (s1e3A) sioyiny
o
e panunuod ‘| ajqeL

https://doi.org/10.7586/jkbns.2020.22.3.157

gjournal.or.kr

ionursin;

www.b



163

|7 =

ot

3

2o

2% =

"Xapul 2Jieuuonsanb daajs ybingsiid =[0Sd PPAYSPIRIPUOIEW pue AIARDY = YA ‘2SeINWsIp
apixosadns [e10] =0S-L -ueioid apndad-) = gy) ‘epndad dnainuieu uleig = dnNg ‘9|eds uoissaidap pue A1aixue [e)dsoH =SQyH ‘2]e2s bulag-|jam enuids-Adeiayy ssaujji JIUOIYD JO JUSWSSISSe [euonound =ds
-1DV4 ‘91815 POOW JO 3[0ld = SO ‘D SI019B) SIS0IIRU JoWIN| =D-4N ‘9-UpNapaiul =9-]) ordadal ¢ adA || uisuaiolbuy = g1y Joidadal | adA) || uisusiobuy = | 1y ‘|| uisuaiolbuy = || buy ‘usbouisusiolbue = | Oy
‘L-Ul]ay10pu3 = |- 3 ‘9| -241UUOISIND UOIIDe pue dURIdIIIY =DVY ‘AI0IUSAUI BUIS] [[]9Mm [BD160]0120S-0UdASd = 4S-|A\d ‘BINPIYIS 1299 3AIIBDAU pUB 3AIISOd =SNYd ‘U0ID3I ¥23u Jolisod ayy
ur syutod 196613 JO JaqUINN =Sdy ] ‘3]s uoissaidap buiel-jl9s bunz =SSz :poyIawl [BUIKIP JRUBLSS = POyIaul (S ‘AIOJUSAUL A1SIXUE 1[e1)-911S = V1S ‘AM|IGeLBA 31R) LPaH = AYH ‘Aduanbaij ybiy Jo Jamod = 4H
‘Aousnbai) MO JO JaMOd =47 ‘ASAINS Y3[B3Y UWLOJ-1I0YS WSY-0€ = 9¢-4S ‘AI0JuaAUl Uoissaidap ¥aag=|Qg ‘3[eds bulies uoissaidap P1agse-A1suWobiuo|y = SYAYIA {U0ssaidap 1o} 3eds buliel uoyiwieH = JSyH

‘Buipuy uedyubIS,
(AydeibowosA|od)
Louapiys dass ‘own dasys -
uolssaidap pue Aiaixue -
eaude dag|§ -
(3]2s buidasys
piojues) Aujenb das|s aAndafgns -
ssauldsa|S -
eaude dad)§ - Yo § 8'GF9'EG :abr upa) 'SI9dURD ubisap (6107
(I0Sd) Ajenb daajs aAns(gns - SUON pUe SAep 9 40} J21UD Buljeay 152104 1081} [UBSSIUIONSED M susied 6 1sansod-aid dnoib suQ el WY ST
(SVLS) h121xuy -
(SNOd)
SI9PIOSIP 2R0YDAS : ,JOBIA ‘', UOISNYUOD)
‘anbiieq ‘ Jabuy ‘,uoissaidaq ‘,UoIsua)| -
(SWOd) €TEL Ty 9be uesy
SISPIOSIP DAY : , JODIA ', UOISNJUOD) SJUSWUOIIAUS 15210) U} SI9PIOSIP AR YIM syuaned /7 ubisap 6102
" .anbiieq Jabuy ‘,uoissaidsq ‘L uoisus - QUON Ul S3SIDIOXD [EUOIIPPR UIM SH[BM 152104 pUe SI9pIosip dnoydAsd yum siusied ¢z 1sansod-aid dnoib sup {ERENIVIE 74
Adelayy ainynoiuoy
J0 swweiboud Adesayy paseq-ainieu
[eads e ui pajedpped pue inoy suo
(91835 |7 SsaAs A1aixue uossaidaq) AdeJay [PUOIUSAUOD 10§ YoM e SABpP 921y} USPJEY) [EDjURlOg 9101 T G€ Gl :obe uea|y [eydsoy Aep (£100)

LARIXUY ,uoIssaidaq ,ssans - 9AI9D31 0} PANUIRUOD) 3 Ul PAARIS ‘SHO9M 4 J0) §9M B SAUW € DU JO SI9SN 1e oym syuaied dLielydAsd 1Dy e19oPMA €7
(SIWOd) J0BIA " uoIsnjuo)
‘anbne4 ’,Jobuy ‘,Uoissaidaq ‘UoIsua)| -
«VAW ‘d0S-L-
44D O-ANL 911
«CLV LY 11 Buy 1OV ‘Uiuay ‘-3 - (Keppifem sinoyg [e301) (Reppiem (01:D sz 13) s1eak 08 01 9 W0y paby (£100)
dINGOId-IN ‘xdNg - A2 343 Ul Bu|epn ‘SAep & SINOY € [B103) 159104 33 Ul BUINBAA ‘SABP + ‘2in|ie} 11esy d1UoIyD yim syuslied Alsp|3 10y eI0BN 7T
«dV8 SWOY-p- (Bupijem
(IV1S) LA8IXuy - eaje ueqgin '32UaadXa ALIGISUSS G ‘UoIRIPAW) (6¢D0¢:3) (9107
(aSYH 'lag) xuoissaidag - ayp ur uoneupaw pue bupjiery  wesboid Adesayl 152104 sAep 7 SIYBIU € SIeak 6/ 01 9¢ WoY paby ‘Syusped 24015 104 ‘eluny) |7
(SIUSWIRINSEI) SWODINO |03u0) UoRUIAI| (u) syuedidnued ubisap Apnis (s1e3A) sioyiny
panunuo)“| sjqel

https://doi.org/10.7586/jkbns.2020.22.3.157

ournal.orkr

ionursingj

www.b



164

Table 2. Analysis of Forest Therapy for Adult Patients with Health Problems

Categories (n)

Outcome

Article number

Significant

Non significant

Diseases of the
circulatory system

®)

Mental and behavioral
disorders (8)

Malignant
neoplasms (5)

SBP/DBP

Heart rate variability

Heart rate

Salivary cortisol

Cardiovascular disease-related factors

Levels of inflammatory cytokine in the serum
Bio-markers for heart failure

Oxidative stress

POMS Tension
Depression
Anger
Fatigue
Confusion
Vigor

Semantic differential method

Positive effects, Negative effects

Quality of life

Anxiety

Depression

Heart rate variability

Salivary cortisol

Depression

Anxiety

Stress

Self-esteem

Quality of life

POMS Tension
Depression
Anger
Fatigue
Confusion
Vigor

Positive effects, Negative effects

Acceptance and action

NK cell

Perforin and Granzyme B

Depression

Anxiety

POMS Tension
Depression
Anger
Fatigue
Confusion
Vigor

Total sleep time, Sleep efficacy
Sleep questionnaire result
Well-bing of function and spiritual
Quality of life

Fatigue

Hope

Resilience

A12, A14, A20
A3, A15

A3, A14,A20
A10,A20

A12 (Homocysteine, ET-1, AGT, AT1, AT2)

A22 (ET-1,AT2)
A12(IL-6), A22 (IL-6)
A22 (BNP)

A21 (BAP), A22 (T-SOD)
A15

A12,A15,A22
A12,A15,A22
A12,A15
A12,A15,A22

A15

A3, A15

A20

A10

A21

A21

Al

A17

A1, A9, A11,A17,A23
A2, A8, A23, A24
A8, A23

A2,A8

Al

A24

A24

A24

A24
A24
A8

A13,A16
A16
A5, A18
A13,A18
A13,A18
A18
A18
A18
A13,A18

A25
Al3
Al3
Al3

A5

A10

A12 (Renin, Ang Il)

A22 (Renin, AGT, Ang II, AT1)
A12 (TNF-a), A22 (TNF-a, CRP)
A22 (NT-ProBNP)

A21 (d-ROMs), A22 (MDA)
A12,A22

A22

A12,A22

A8

A17
A17
A17
A17,A24
Al7
A7

A8

A13,A18

A25
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Table 2. Continued
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Avrticle number
Categories (n) Outcome
Significant Non significant

Others (4) Pain A19 A6

NK cell A19

Blood glucose A4, A7

HbA1C A4

Depression A19

Health-related quality of life A19

Heart rate variability A19

SBP = Systolic blood pressure; DBP = Diastolic blood pressure; ET-1=Endothelin-1; AGT = Angiotensinogen; ATT = Angiotensin Il type 1 receptor; AT2 = Angiotensin
Il type 2 receptor; IL-6 =Interleukin-6; TNF-a=Tumor necrosis factors a; CRP =C-peptide protein; BNP=Brain natriuretic peptide; NT-ProBNP = N-terminal
prohormone of brain natriuretic peptide; BAP =Biological antioxidant potentials; T-SOD = Total superoxide dismutase; d-ROMs=Reactive oxygen metabolites;
MDA = Activity and malondialdehyde; POMS = Profile of mood states; NK cell = Natural killer cell; HbA1C=Hemoglobin ATC.
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