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Abstract

The objectives of this systematic review was to assess the effects of roselle on blood pressure in adults in
Thai medical and public health journals. We searched the following databases up to October 2020: Thai Journal
Citation Index Center (TCI), Thai Journals Online (ThaiJO), including a hand search for randomized controlled
trials (RCTs) involving any form of Roselle (Hibiscus sabdariffa) consumption compared with antihypertensive
medications, inactive substance (e.g. placebo) or other interventions in adults aged at least 18 years old, except
pregnant women. We independently assessed risk of bias using Cochrane risk of bias tool (RoB V.1.0), and
certainty of evidence using GRADE approach. Data syntheses performed through Review Manager Software
(RevMan V.5.4).

The search identified 877 articles, of which four met the inclusion criteria. These four included studies
involving 160 participants, conducted in Thailand. Investigated Roselle or Roselle plus Stevia compared with
placebo or Simvastatin. Participants were aged 56.1 years (S.D. = 9.05) on average, means systolic and diastolic
blood pressure (SBP, DBP) were 132.0 mmHg (S.D. = 10.58) and 79.6 mmHg (S.D. = 8.50), respectively.
Overall Roselle intakes were 90-300 grams throughout the study period of 28-90 days. The results of meta-
analyses showed that. 1) Roselle probable reduced or not reduced SBP (Mean difference (MD) -2.84 mmHg; 95%
CI: -6.28 to 0.60; I’=58%; random-effects model; 4 RCTs; 160 participants; very low certainty of evidence).
2) Roselle may reduce DBP (MD -1.32 mmHg (95% CI : -2.82 to -0.15; I’=0%; fixed-effect model; 4 RCTs;
160 participants; very low certainty of evidence). 3) Two included studies reported adverse events;
3.1) urination frequency (RR 5.32, 95% CI : 1.01 to 27.99; [°=24 %; fixed-effect model; 2 RCTs;
74 participants; very low certainty of evidence), and 3.2) loose stools (RR 5.71, 95% CI : 0.73 to 44.59;
I” =0%; fixed-effect model; 2 RCTs; 74 participants; very low certainty of evidence).

In summary, there was insufficient evidence to assess the effectiveness and safety of Roselle consumption
on blood pressure. Future RCTs should focus on sufficient samples with age at least 18 years old, and rigorous

method of research methodology.
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AMNEUEBEIIaIMSANINUT 1) 119 4 M3
dnwdianudeaaulumsidandiegie (Selection
bias) TaiFaau Wesmnnlifidayaszydaismaas
Sduaduuasmstntlamduandu 2) w4 M3
dnmenudasaulumsidanUfud (Performance
bias) 5¢AUF Lipsngithhumsdnmanansuh
Ta5udaunsnuasaiiola Tos 2 msnn ™' fiany
wanaefureuIIIAIel (gavagiitiiauussqda
unsnue nguFeuieudnihguislifussyfo)
LAEANNUANGIYI AUz TIN AT NN NEEEY
upawazthgu Bnuilimsdnn® lufidayaussadoun
wpaualgauaz lifidayassuansuzuaiualya uay
SawilamsAnin®® didrhumsdnmaannunled
Sumaannszidguuas viamlugzanauazudusha
ilesnnsan@iuandeiu 3) anueudsdums
Usziliune (Detection bias) 3.1) A58 Objective
outcomes WUSEAUGN 4 M3dn ilasnnfuwa
nnmsialagldiadasiiouasnansanniasl s
M3 3.2) N30l Subjective outcomes loun aymsla
fatszaed wussduge 3 maAnnC® 1) 1y 4
M3ANNAANNBUBEININNTFYME (Attrition
bias) seueh Tas 2 maAnn®™® lifimsgame
PRI IINMTANE B 2 MIAn S wu

UA 29 aUUA 1 UNSIAU - WU 2565

Hgmeuu 2 Nelunguavan Teswmewualad
endaefudunsnussidnmuazldnmsiesed
Intention-to-treat (ITT) 5) 13 4 M3ANENTANY
udeelunmsneny (Reporting bias) 52AUM
Lﬁmmnwums‘mmuwaﬁwéﬂsumuﬁizuﬁ‘ludau
aossfienizise (minewma: na 4 madnenlainy
mMsamzdeunuiIe Luunaaenaiin (Thai Clinical
Trials Registry: TCTR)) (8¢ 6) W 4 msdnmndanu
@UBBIUMaTa (Other biases) 526U tHasanlal
WUAMNULEENAY 9 Tio9LRaTL MWSINANNLEL
(BEN2BIUA BLNISANEY (Overall risk of bias)
wussé’uqqﬁ”'q 4 MSANNATIBI (i 2)
HAMIATIEHAIATIZVTDYE
1) MuUsHaawsvan (Primary outcomes)

1.1) NeRaunLaWian s suLaNHENVEN
wnu aaaanisliananuauladindiuuu e
Lﬂ%ﬂmﬁﬂuﬁ’uﬁﬂiju wnuerhewarluszang wiaen
Simvastatin (maehwhtaﬁ'ﬂ (Mean difference; MD)
-2.84 wu.U58M; 95% CI : -6.28 §19 0.60; I> S981az
58; GULUUFN; NUITE 4 Eoq; HiNIumsfne 160
AL ANALLUBUTINANTINNATEsEAUMAN)
(mwv‘”i 3A, mswﬁ 2)

Random sequence generation (selection bias) |

Allocation concealment i b\as)l

Blinding of outcome assessment lion bias):

Blinding of participants and personnel (performance bias) _

Blinding of outcome assessment (detection bias): Objective outcomes _
oucomes [N |
Incomplete outcome data (attrition bias) _
Selective reporting (reporting bias) _
omerviss [

Overall risk of bias _

0% 25% 50%

| .Luw risk of bias DUnclear risk of bias .High risk of bias

WA 2 Risk of bias Waz Risk of bias summary UWEOINSNIT

Usuiiiuanueudesyeive

(Manawme: M3Anwae Nedined 2555 Lidnm

Subjective outcomes 34 L U5LRY)

@
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: | s 2 £ = s @
75%  100% 2 5 & F 2 =
| 5 8 2 & £ =
B ow T & = =
z 2 5 3 £ B
5 E 2 = s g
=m @ 2 [
g £ 2 & £E g g
S & = 3 g £ =
= 5 E % 3 g s
2 g8 2 & =z T, %
E 5 = = = 2 £ Z
£ §E § £ E S 5 E
£ 8 E E g & £ ¢
X =T @ m E w © O
fadwari 2555 | 2 | 2 | @ | @ CAC 2 BK
wrs:2558 |2 |2 | @D | O O O O O O
wssuihns2555 |2 |2 | @ | @D | OO | O | O @
62532 |2 | @9 O 0 D O O e

Blinding of outcome assessment (detection bias): Subjective outcomes
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Roselle or Roselle+Stevia Control Mean Difference

UA 29 aUUA 1 UNSIAU - WU 2565

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Asdwar 2555 137.3 29 10 140 1.8 10 38.3% -2.70[-4.82 -0.58] -
wersr 2558 128.8 8.4 15 136.7 8.4 15 18.8% -7.90[13.91,-1.89] e —
WITIUATNT 2555 117.8 14.5 32 1137 123 32 17.0%  410[-2.43 10.69) T
Hené 2553 1409 9 23 1448 6.02 23 258% -3.90 [-8.33,0.53] —=T
Total (95% CI) 80 80 100.0%  -2.84[-6.28, 0.60] -
it == - Chif= - - E= + + b n
Heterogeneity: Tau®= 6.88; Chi®=7.22, df= 3 (P = 0.07), F= 58% 0 0 5 10 30

Testfor overall effect: Z=1.62 (P=0.11)

Favours Roselle or Roselle+Stevia Favours Placebo

NN 3A Forest plot LWFANKAMIAILRAY (Mean difference: MD) uae 95% CI 28450 UANNAUlahina U

(nu.dsan)

WUNIILANINAINE NN 1A YN INEDG
(Heterogeneity: Chiz = 7.22, df = 3, P = 0.07)
Fohensingudasmuiildnuauly wui 1 1
Msanu Iﬁlﬂ'i‘zl,'f\&]v'&mLL@Qﬂ%N’lm’i’JNﬁlaﬂﬁqm
(90 n3W) uazgnINMsdnmianuauladinszau
Uné (SBP =118, DBP = 77) WuM nq‘miaﬂﬁ 1879
afansziRsuLaImaaavialiananusuladindiu
vudlanZauiisuiuen Simvastatin (HaEIAIRED
(MD) 4.10 uu.U58%; 95% CI : -2.49 94 10.69;
N 1 13as; fihhumsiinm 64 au) ngutasi 2
M3ANNSEEEULAINE DN BULANHENNE NI
soanudulafinduuy ianFeuisuiuihau uie
wuAurheuazluzzang (Haseewas (MD) -3.38
wu.Usan; 95% CI : -5.20 04 -1.56; I 5088z 24;
Fuuuasih; Tuise 3 (B HINSINMsAN® 96 AL)
(mwﬁ 3B)

Roselle or Roselle+Stevia Control

1.2) NIERBULANVSBNTZEBULAIN AN
wnu ovaansaliananuduladiadiuais la
Wisuiiisufuihgu uiushawaslugzang wiaen
Simvastatin (MD -1.33 a%.U358%; 95% CI : -2.82
84 0.15; I* $agaz 0; GauuUMT; N1HY8 4 G
{N3INMIANE 160 AU; ANNUUNBUYDINANTIU
MATEsEFUMIN) (MW 3C, M519T 2)

1.3) MIONNIZRIULANEDN TR HULAINEN
wahuu anenusulafiediuuy dawSsuidisuiu
wau wio udushauaslugzans (nsannnasdy
mmﬁu‘[aﬁmdauuuﬁmﬁﬂuuﬂm) (MD -5.15
wn.Us8n; 95% CI : -6.59 f4 -3.70; I? 50882 O;
fuuuae; i 3 Hav; 1213 uMsAn
96 AL mmu,iiuawuawﬁngmmuﬁﬂizé’w‘iﬂmn)
(mwﬁ 3D, mswﬁ 2)

Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.2.1 Baseline normal BP, Roselle 90g.
WISTUANT 2555 117.8 14.5 32 1137 123 32 100.0% 4.10[-2.49, 10.69] _t
Subtotal (95% CI) 32 32 100.0% 4.10 [-2.49, 10.69] -
Heterogeneity: Mot applicable
Testfor overall effect: Z=1.22 (P=0.22)
1.2.2 Baseline SBP>=140/DBP>=80, Roselle 140-150g.
fisdivad 2555 137.3 29 10 140 1.8 10 73.8% -2.70[-4.82,-0.58] E
wersy 2558 128.8 8.4 15 136.7 8.4 15 9.2% -7.80[13.91,-1.89] —
e 25653 140.9 9 23 1448 6.02 23 16.9% -3.90 [-8.33, 0.53] —
Subtotal (95% CI) 48 48 100.0% -3.38 [-5.20, -1.56] L 2
Heterogeneity: Chi*= 2.62, df=2 (P =0.27), F=24%
Testfor overall effect: Z= 3.64 (P =0.0003)

B 10 20

Testfor subaroup differences: Chi*= 460, df=1 (P=0.03), F=78.3%

Roselle or Roselle+Stevia Favours Placebo

MW 3B Forest plot 31A£%ngNea8 (Subgroup analysis) WAAINAGNAIRAY (Mean difference: MD) uas

95% CI 2a95eauanyauladindIvuy (u.Usemn)
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Roselle or Roselle+Stevia Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
AGEWIT 2555 801 2.6 10 816 141 10 72.0% -1.50[3.25,0.29]
werge 2558 73 108 19 774 81 15 4.7% -4.40[-11.23,2.43] —
WISUING 2555 75.4 7.8 32 743 84 32 145%  1.10[2.80,5.00] T
e 2553 g91.4 8.86 23 B37 849 23 8.8% -230[7.31,271] T
Total (95% CI) 80 80 100.0% -1.33[-2.82,0.15] L
Heterogeneity: Chi®= 2.45, df= 3 (P = 0.49); F= 0% t

Test for overall effect: Z=1.76 (P = 0.08)

- 10 0 10 20
Favours Roselle or Roselle+Stevia Favours control

NN 3C Forest plot WFAINAAINANRAEY (Mean difference: MD) Ua 95% CI 209520 UANNGULAH

Fruan (un.dsan)

Roselle or Roselle+Stevia Control Mean Difference Mean Difference
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
fisinad 2555 -4.24 1.4 10 0.24 25 10 BB.5% -4.48[6.26,-2.70] [ ]
Welsy 2558 -8.7 6.4 15 -33 55 18 11.5% -540[967,-1.13]
d2méi 2553 -4.22 5.68 23 281 5§ 23 21.9% -7.03[1012,-3.94] ——
Total (95% CI) 48 48 100.0% -5.15[-6.59,-3.70] L 2

Heterogeneity: Chi*= 1.88, df= 2 (P = 0.37); F= 0%
Testfor overall effect: Z= 6.96 (F < 0.00001)

20 -0 0 10 20
Favours Roselle or Roselle+Stevia Favours control

Wi 3D Forest plot UWFMHAAIARAY (Mean difference: MD) uaz 95% CI 2a35zauanuaulafindiu

vunagunlas (un.Usem); Mnaan ssauanuauladiodinuy o udugamsdng aues

szauanuaulafindtuuNugIu

1.4) MIONNTLRHULAIVEBNTLIIULAREN
wahwu anenwaulafindiua iiswdeuiieu
futhgu vida urushauaslugzans (Rnsanannssy
mmﬁu’l—,aﬁmdaudwﬁmsﬂuuﬂm) (MD -2.41
Nu.Us8n; 95% CI : -3.82 i -1.00; I? Sagaz 39;
Fruuuasil; M1t 3 Geq; HEnIMMsAne 96
Al mmu,ﬁuauwaqw§ﬂ§1uq1u§§'ﬂizﬁue‘i1u1ﬂ)
(mwﬁ 3E, miwﬁ 2)

1.5) 215 LNReUsEaed wumssenuly 3 Ms
Anw 181020 Taguilansanw T sreusiuiu
amslaifadszaadannig 2 GGLY (5afanseiIey

WO AL &N Simvastatin) tantasuazliludunse
suussdaiio wu daamstasiu udilaamaiasyn
anaa uazdn 2 m3dne 120 ngnusnuaunie
1M s I AeUseaed wuh

m) ﬂﬂ‘ial%\lﬂixt%ﬂuLLﬂﬁM%ﬂﬂS:ﬁL%ﬂULLGNN%’{N
wahunu v liimstlsamzdasiu Wassudou
ﬁ'uﬁﬂq'u v30 wnushawazluzeand (RR 5.32; 95%
CI: 1.01 §iv 27.99; I $auaz 24; GAuUUASH;
N1i%e 2 daq; HN3MNsAN® 74 Au; AN
miuau‘uawé'ﬂgmmuﬁaszﬁw‘i'wmn) (MW 3F,
m’swﬁ 2)

Roselle or Roselle+Stevia Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
fndwaF 2555 -3.33 3.4 10 -0.67 3.7 10 206% -2.66[-5.77, 045 ]
wergr 2558 -3.2 31 15 28 42 15 28.6% -0.40[-3.04, 224] —a—
fenéd 2553 -1.87 3.0z 23 1.87 38 23 508% -3.44[542 -1.46] b
Total (95% CI) 48 48 100.0% -2.41[-3.82,-1.00] L 2
Heterogeneity: Chi*= 3.28, df= 2 (P = 0.19); F= 38% t

Testfor overall effect: Z= 3.34 (P = 0.0008)

L \ L
- -10 1) 10 20
Favours Roselle or Roselle+Stevia Favours control

WA 3E Forest plot LWFANKAMIAILRAY (Mean difference: MD) waz 95% CI 289520 uANNaUlainaIu

anfasuulas (un.Usen); M ssauanuaulaindiuae s dudugamsdny auee

szauanuaulaindIuaiugIu
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Roselle or Roselle+Stevia Control

Risk Ratio

UA 29 aUUA 1 UNSIAU - WU 2565

Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
wersr 2558 2 15 1 13 68.2% 1.73[0.18, 16.99]
Hendi 2653 6 23 1) 23 31.8% 13.00[0.77,218.15] b
Total (95% CI) 38 36 100.0% 5.32 [1.01, 27.99] ————
Total events 8 1
ity: Chiz= =1(P=0.25)F= } f ; +
Heterogeneity: Chi*=1.31, df=1 (P=0.25); F= 24% ooos o 10 >00

Testfor overall effect: Z=1.97 (P = 0.05)

Favours Roselle or Roselle+Stevia Favours control

WA 3F Forest plot WEAIANNLTENENNNS (Relative risk: RR) waz 95% CI a3 liieuseand

(Udanzuag)

Roselle or Roselle+Stevia Control

Risk Ratio

Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI

wersy 2558 1 15 i} 13 51.6% 2.63[0.12 59.40] L

d2d 2553 4 23 0 23 48.4% 9.00[0.51,158.17] L

Total (95% CI) 38 36 100.0% 5.71[0.73, 44.58] — e —

Total events g 1)

Heterogeneity: Chi*= 0.34, df=1 (P = 0.56); F= 0% ooos o1 10 200

Testfor overall effect: Z=1.66 (P=0.10)

Favours Roselle or Roselle+Stevia Favours control

WA 3G Forest plot WEMIANNTENTNANS (Relative risk: RR) uae 95% CI 215 laiNeuszaed

(Msanaman)

) ﬂ'lialuﬂizl,%ﬂuLLﬂQW%ﬂﬂStL%ﬂULLﬂQNﬂN
nanvNu B lamanamsteraILanmenuLEn
Hpansa LAY Lﬁ'atﬂ%ﬂmﬁﬂuﬁuﬁ’ﬁju 138 AU
shauazluseana (RR 5.71;95% CI: 0.73 59 44.58;
I a8z 0; GauuUAI; N11HT 2 (3o Hin3Iwms
AN 74 AU; ANNUUUDUDINANTIUNIUINETZA
G‘i'”m”m) (mwﬁ 3G, m‘m“?{ 2)

2) MUUSHAINS D9 (Secondary outcomes)
Taiwumsnenulumsanun 4 Gaa

3) ldAeszvinnala (Sensitivity analysis)
iosnmsdnwnit 4 Besimwsinamnueutdes
(Overall risk of bias) izﬁugq

agﬂuazaﬁﬂs"mﬂa

MIfeNdayaNNMIANY 4 (399 (4RCTs,
{171938M15AnY) 160 AU Wisuiiiaunisaa/
SulsEmunsEREULed (71 %38 ualza) USanasiu
aaaaMmsfnt whiy 90-300 n3x) fu thau u3a
¥IMA8N W38 8 Simvastatin, STELIANTUNTLEY
e 28-90 ) dalsisansaagiuazaslszdndua
wmnsmgﬂuLLmeiammé'u‘[aﬁmluQ‘lwaﬂﬁ dlaenn

1) fAdanenisdnlydannaaenuy lagwuld
nszdsuLeIaanuie liananudulafindiuu
(MD -2.84 uu.Usan; 95% CI : -6.28 84 0.60)
uddlaRmsanenudulafinduuuiasunlaamy
HnsziRsutesaaananueulafasivuuld (MD
-5.15 4N.U58%; 95% CI: -6.59 14 -3.70) WUANY
liiganadaaudiofuiituanusulafndiua
(MD -1.33 uu.U58%; 95% CI : -2.82 69 0.15 Uaz
MD - 2.41 ux.U58%; 95% CI : -3.82 ©4 -1.00)
2) MWTINANNLDULD BN BIUARZMIANE (Overall
risk of bias) wus:é’ugﬁyﬁ 4 Baslsudurasenutey
Werlumsidaniaehaligaau (Selection bias) N3
@anUuaszauge (Performance bias) wazA1s
Uszifiuwaamaliiialseaadszaugs (Detection
bias; Subjective outcomes) 3) MuUsHAGNSHANNN
dfienuuiusuramdnguszdudiann Tasagud
Uszifueail 3.1) YaNaveenIsan®) (Study
limitations) AYMWITINANINLDULDEIYDILABLANT
Anwiiinandiedy 3.2) Linundngulasase
(Indirectness) TagmsAn NI 4 L’éaqn'ﬁzﬁ;ﬂﬁﬂu@'ﬁ
flngdsgs (avginds 50.2-66.0 1) Faliaeiau



UA 29 aUUA 1 UNSIAU - WU 2565

naugidrhiumsAnmuasmafnmil (e 18 iy
TU) wazmsine 3 (3ae nanaeufidneden i
3.3) mﬂmml,ﬁ'm (Imprecision)Tﬂﬂ NONIIATIEH
wagnnnmMsanmniitunafsthehuuieuas
demudaiiudonar 95 N uay 4) AT RHEL PR
dulafiofidsuuiasiionuiuulsganmsinm
wazWUANNTAINTANEZRY 4.1) JUUY (N5ana
) WazU3INaweInsHRauLes 4.2) ERERHRE!
dnw (anuauladioUnd anuaulafings v
Mzuwaslyiunandu AMzumuadndulasy)
4.3) nauwguiiiay (enmaan ) 1160 LA3DeaNTH
W3 M3MIVANDINT EIuKUTIUY Captopril
4.4) MEANNGNG (I° S8 68 §992) Fatias ia
msAnmAnumsianNetesiase e Yagtuna
msnumussanssuethadiuszuuisnfunse@ay
upsuazeueulaRn $1uu 5 Gae@2 2 Taglainy
msAnMRasIuaTIaaEn S1uu 1 G Tdms
ifqmiwzﬁ@uﬁam (Narrative summary) 314U 2
309°2 yazldmienziiunm s 2 Gasles
mafnEN 4 3a9%772 Fauanzitoyaan RCTs
Avmsanuludszmausingln Tawsu TudiSe
DLNSM DULAE LBZBVIIU SLELMANE 14-90 WU
waziinamsAnaanAgdastuNaMsAnT nanie
mseunszaauLasanauaulafindLuLLazEIY
s (nsennnsesuanusulaiaiasuulad)
‘[maa;ﬂwﬁngmﬁwummﬁmimqmmwmfuaz
mosagulnelulsanalne diliieawaiazagy
Uszdndwauazanulaaanauaanissulszniu
n‘ssﬁwﬂuu,m(;iam'iaﬂmm@Tuiaﬁmslué‘lmj aale
AN UM NSINANINLBULDENVBIUAREM AN
WazEIUUIHAAWE NANNNEINAM MU UDUYBY
wWangIusERumInn ety duiudeiniudaeiing
Anwiiaudn Tagdumanaassnuuguuasings
MUAN (RCTs) Alsudlai®Hseiia Anluginsn
msdnmang 18 Yauly Tdmnadedsiimansay
waznausuFnmamslifiaseadienaieduan
mssulszmunsziRsuLas

sansahtinoulevnunouAulsai 7 doulnu 69

1AaNa5a14989

1. Abubakar SM, Ukeyima MT, Spencer JPE,
Lovegrove JA. Acute Effects of Hibiscus Sabdariffa
Calyces on Postprandial Blood Pressure, Vascular
Function, Blood Lipids, Biomarkers of Insulin
Resistance and Inflammation in Humans. Nutrients.
2019;11(2): 5.

2. amnananuaulafioguialssmalng. wwms
mssnwlsarnudulaiiogs lungufiam
U 2562. n3ann: danaNaNNaUlaingILrie
Usznalng; 2562.

3. Excellence NI for H and C. Hypertension: The
Clinical Management of Primary Hypertension
in Adults;Update of clinical guidelines 18 and 34.
London: National Clinical Guideline Center;
[Internet]. 2011 [Cite 17 November 2020]
Available from: https://www.ncbi.nlm.nih.gov/
books/NBK83274/

4. KarnesJH, Cooper-DeHoff RM. Antihypertensive
medications: benefits of blood pressure lowering
and hazards of metabolic effects. Expert Rev
Cardiovasc Ther. 2009 Jun; 7(6): 689-702.

5. McKay DL, Chen C-YO, Saltzman E, Blumberg
JB. Hibiscus sabdariffa L. tea (tisane ) lowers blood
pressure in prehypertensive and mildly hypertensive
adults. J Nutr. 2010 Feb; 140(2): 298-303.

6. usws winulnss. waulnlaeniiunudsziou
MUFUMW Tsaunvmugiiaf 2 (T2D). Food
Chem. 2013; 43: 34-8.

7. AzizZ,Wong SY, Chong NJ. Effects of Hibiscus
sabdariffa L. on serum lipids: A systematic review
and meta-analysis. J Ethnopharmacol. 201 3;
150(2): 442-50.

8. nowal WA, an3en IswnydIand, Mymad
f9szna. doumsalmAeayulnslneg: ms
‘VIU‘VT]U'J’S'SiHﬂ'S'iNE]Ei'NL“ﬂu'i%‘UULLa%‘ZTE] LUBLTN
‘HIEI‘U']EJ. 'J']iﬂ']iﬂ”litL‘W‘YlEfLLNulVIEILLatLLWVIET
MaLdan. 2562; 17(2): 292-304.



70

10.

11.

12.

13.

14.

15.

16.

17.

nsansahtinoulevniunounulsai 7 seulnu

WNAUNY 0125, MET FEYIAMINGNY, T
59308 TANa. MINuMuUIsIUnsINat iy
sruumsAnenUszansnamenaiinyasnsziaey
WON. NINILNFINITHUALING AN TN TFUAIN
Tne. 2549; 1(3): 219-25.

Mendelley Ltd. Mendeley Desktop [Computer
program] Version 1.19.4. 2019.

Cochrane Group. Data collection form for
intervention reviews: RCTs only Version 3
[Internet]. 2014 [Cite 22 April 2020] Available
from: https:/ /dplp.cochrane.org/data-extraction—
forms

The Cochrane Collaboration. Review Manager
(RevMan) [Computer program] Version 5.4.
2020.

Schiinemann H, Brozek J, Guyatt G OA. GRADE
handbook for grading quality of evidence and
strength of recommendations. The GRADE
Working Group; 2013.

A3 malanusngs, 503 BINT, DIMUWT
8g5ml. msdnidasduianauazanuiasade
yasmslEmsanaionsziisunas Tumsdnm
fthaenudulafingess@ui 1. nsnsindanssu
Tne. 2563; 3: 914-22.

Wie Fuasos. MsAnUsEENSHaLIZNETN
Weuasansananszsauananueulaio uay
Uaamzlugthanguian. Janiaaszuia; 2554.
AfST walues, 503N YAITAING, duResH
wa S, ansTutiaanizyesnnssiRsuNas
wanvuiisunuenlalasaaslslnesladlu
l;j'ﬂmmemﬁﬁmazmmé’u‘[aﬁmgq. Tne
N ENTUALINEIMIFIMN (ATUATUNT-
sanndsans). 2554; 6(4): 265-173.
Aaanad ITaunsna. HAYDIMSHNTNNTEELY
waznahvnuaatasedsanwwaclsamlaay
waaﬂLﬁaﬂ"lu;jﬂammmmﬁﬁmﬁ 2 UazANN
aulafingelulssnerviagrraensel. Jadia
IMeNdE PNANNIANWINAE; 2555.

18.

19.

20.

21.

22.

23.

24.

UA 29 auui 1 unsIAW - IKaU 2565
q206 pIUATIaNN. KaYBIMIANINZLTEY
wasnavuaanMzaNnuaulafingelugie
winnululsawerviaguiaensal. Tude
INeNdE PNNTANWINENFE; 2553.
WISUANS Dungnd, fuana 7313 UM, BIUNS
ag30il, Wile Fudsan. msdnwUIauiiiau
Uszansuauazaimsladiauszaeduasansana
nszREuuAIAUSimvastatinTumsaaszeulasiy
Tudsalugithelsalusiuludangs. sssumans
YIS, 2555; 12(3): 506-117.

WY 3’11&3653@6. Nawaqmsﬁ'uﬁwman
nsuidgudemsananudulafiogissdusen :
ﬂ’ﬁﬁﬂ‘l‘:ﬂLL“IJ“UE!'NLLa%UﬂﬂﬂﬂﬂﬂﬂTﬁLﬁﬂUﬁ’Uﬁ’lﬂ
annszidsunaan. Undininmds quhaensol
UMINENAE; 2558.

Najafpour Boushehri S, Karimbeiki R, Ghasempour
S, Ghalishourani S-S, Pourmasoumi M, Hadi A,
et al. The efficacy of sour tea (Hibiscus sabdariffa
L.) onselected cardiovascular disease risk factors:
A systematic review and meta-analysis of
randomized clinical trials. Phyther Res. 2020
Feb 1; 34(2): 329-39.

Ngamjarus C, Pattanittum P, Somboonporn C.
Roselle for hypertension in adults. Cochrane
Database Syst Rev. 2010; (1): 1-17.
Sahebkar A, Serban C, Dragan S, Urosniu S,
Florina A, Rysz J, et al. Effect of sour tea (hibiscus
sabdariffaL.) on arterial hypertension: A systematic
review and meta-analysis of randomized controlled
trials. Atherosclerosis. 2015; 241(1):e190-1.
Wahabi HA, Alansary LA, Al-Sabban AH,
Glasziuo P. The effectiveness of Hibiscus
sabdariffa in the treatment of hypertension:
a systematic review. Phytomedicine. 2010 Feb;

17(2): 83-6.



