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ABSTRACT

Effects of Exercise intervention for Hypertensive Type 2

Diabetic Patients: A Systematic Review and Meta-Analysis

Park Seo Jin
Advisor : Prof. Kim, Jin—-Hee, Ph.D.
Department of Nursing,

Graduate School of Chosun University

Purpose: This study was a systematic review and meta—analysis designed to
investigate effects of exercise intervention for hypertensive patients with Type 2
Diabetes Mellitus. Methods: Three databases in overseas and four databases in
domestic were searched. Two reviewers independently performed the selection of
the studies, data extraction and assessment. The risk of bias was assessed using
Cochrane Collaboration’s tool. To estimate the effect size, meta—analysis of the
studies was performed using Review Manager(Revman, V5.3.5) and STATA
15.1(StataCorp, USA). Results: Of 3,207 publications identified, 8 studies were used
to estimate effect size of exercise intervention. Effect sizes(Weight Mean
Difference, WMD) were heterogeneous and random effects models were used in
the analyses. Exercise intervention was effective for systolic blood pressure(WMD
-5.256mmHg, 95% CI. -8.39 to -2.12), diastolic blood pressure(WMD -3.16mmHg,
95% CI: -4.91 to -1.40), BMI(WMD -1.47kg/m’, 95% CI: -2.39 to -0.55), and waist
circumference(WMD -291cm, 952 CI: -5.68 to —0.15). Subgroup analysis showed
that aerobic exercise might be the most effective intervention for systolic and
diastolic blood pressure, but combined exercise and device-guided breathing

exercise was not an effective intervention for primary outcomes. BMI and waist
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circumference were not analyzed because of the small number of studies included
in the analysis. There was no publication bias through contour—enhanced funnel
plot, but systolic blood pressure and HbAlc were at risk of publication bias in the
trim-and- fill test. Conclusion: Exercise intervention appears to be effective in
reducing systolic and diastolic blood pressure, but it is more likely that aerobic
exercise might be effective as a result of subgroup analysis. However, no
domestic research, high heterogeneity, and publication bias suggest that additional

well-designed studies should be conducted in the future.

Key words: Hypertension, Type 2 Diabetes Mellitus, Exercise, Physical activity,

Meta-analysis.
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International B]:] Damestic DB 1 additional articles
searching (n=2,814) searching (n=392) identified  through
=% - KISS (n=569 :
o - OvidMedline{n=621) ) hand searching
51". - KoreaMed (n=16)
] - CINAHL{n=1,260) )
1_-',,_ - Riss (n=230)
D - = 1I
= Cochrans(n=933) - DBpia (n=57)
¥4
2]
E 2,892 of articles after duplicates removed
2.
=]
2851 articles excluded  after
reviewing title and abstract of
articles
41 full-text articles
ma o 34 full-text articles excluded.
=3 assessed for eligibility
=3 Reasons:
< 1. Inappropriate subject (n=16)
2. Inappropriate Comparisoen
(n=3)
3. Inappropriate study design
7 full-text articles included in (n=7)
_ quantative synthesis(meta-analysis) 4. Study that do not provide
=1 exercise alone (n=4)
3 | I
E‘ 5. Motin English or Korean (n=2)
o RCTs derived MRCTs derived
from 7 articles from 7 articles
(n=8) (n=0j

Figure 1. Study flow diagram.
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Table 1. Characteristics of participants in included studies

Duration of  Duration Taking Taking
No  Author Male(%) Mean DM of HIN  antihypersive  antidiabetes =~ SBP(M#SD) DBP(M=SD) HbAlc BMI(M+£SD) WCM=+SD)
0 Age(yr) (M+SD) (MtSD) medication medication (mmHg) (mmHg) (M+SD)(%) (kg/m’) (cm)
() (o) N/%) N/%)
: : NA NA NA : : NA :
' Logtenberg Exp:3(20) Exp:63 NA Exp:154(8) Exp:83(7) Exp:31.5(4.7) NA
et. al. (2007) Con:10(67)  Con:61 Con:150(8)  Con:87(8) Con:32.5(5.4)
Schei Exp:20(61)  Exp:62 NA NA Exp: 25(76) Exp:24(73) Exp:150(12)  Exp:81(10) Exp:7.7+£2.6  Exp:29%6 NA
2 ot al (2009)
Con:21(64)  Con:63 Con: 29(88) Con:20(61) Con:147(10)  Con:81(8) Con:7.1+1.3 Con:30+3
Sridhar Exp:30(55)  Exp:62  Exp:89+1.3 NA Exp: 40(73) Exp:29(53) Exp:144(3)  Exp:89(4) NA Exp:27.8+0.2 NA
3
et. al. (2010) Con:28(56)  Com:60  Con:7.0+14 Con: 24(48)  Con:19(38)  Con:145(3)  Con:87(4) Con:27.0+0.2
S Exp41(59) Exp:57 NA NA Exp: 52(74) Exp:55(79) Exp:127(2) Exp:72(1) Exp:6.6+£0.2  Exp:33.0£0.6 Exp:103.0+1.4
4 Dobrloswlskl
t. al. (2012
et al. ( ) Con:40(57)  Con:56 Con: 46(66) Con:57(81) Con:127(2) Con:71(1) Con:6.7+0.2 ~ Con:33.6+0.5 Con:104.4+1.2
. Exp:32(65) Exp:58 NA NA Exp: 24(49) Exp:31(63) Exp:127(13)  Exp:72(8) Exp:6.6+1.5  Exp:32.3%53 NA
5 Baro?e 2GO1?§S
t. al.
et al. ( ) Con:37(59)  Con:56 Con: 18(29) Con:36(57) Con:126(13)  Con:70(9) Con:6.6+14  Con:33.5+4.3
Abdelaal Exp:9(45) Exp:52  Exp:48%1.0 NA NA NA Exp:146(2) Exp:94(1) Exp:9.5+0.5  Exp:34.8x1.1 Exp:110.9£5.9
6 elaal &
Mohamad (2015)
Con:9(47) Con:52  Con:4.8+0.9 Con:145(3) Con:94(2) Con:9.3+04  Con:34.1£1.2 Con:111+4.3
Abdelaal & Exp:8(40) Exp:53  Exp:5.010.7 NA NA NA Exp:145(3) Exp:94(1) Exp:9.3+£0.5  Exp:34.6x1.1 Exp:111.1£3.6
7 Mohamad
(2015)-2 Con:9(47)  Con:52  Con:4.840.9 Con:145(3)  Con:94(2) Con:9.3+04  Con:34.1+1.2 Con:11144.3
. NA NA : : NA : + NA
g Mobasseri ct. al. Exp:51 NA NA Exp:133(15)  Exp:83(9) Exp:28.0+5.3
(2015) Con:50 Con:127(13)  Con:79(8) Con:30.0+4.8

Abbreviations: yr, year; DM, Diabetes Mellitus type 2; HTN, Hypertension; M, mean; SD, standard deviation, SBP, systolic blood pressure; DBP, diastolic blood
pressure; HbAlc, glycated haemoglobin, BMI, body mass index; WC, waist circumference; Exp, exercise group; Con, control group; NA, not available.
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Table 2. Characteristics of interventions in included studies

No  Author Country Intervention Comparison Main  outcomes
Type Details of intervention Duration ~ Frequency =~ Unit /
(months) Target
1 Logtenberg Netherlands Device-guided Breathe less than 10 times per minute for 15 2 7 x Home/ Listening to mmsic SBP, DBP, HR,
et. al. (2007) breathing exercise minutes per week Individual ~ with discman QOL*
2 Schein et. al. Israel Device-guided Breathe less than 10 times per minute for 15 2 7 x Home/ Listening to music  SBP, DBP, PP
(2009) breathing exercise minutes per week Individual with discman
3 Sridhar et. al. India Aerobic exercise 45-min exercise included — warm up exercises 12 Not Hospital/ Usual care HRV, HbAlc, SBP,
(2010) for 5 min, followed by, cycling or treadmill descrived  Individual DBP
exercise, for 30 min and cool down exercise
for 10 min.
4 Dobrosielski USA Combined exercise 45-min exercise included 6 3x Hospital/ Usual care SBP, DBP,
et. al. (2012) resistance  fraining congisted of 2 sets of seven per week Individual Aortic stiffness
exercslgeso/at IP tlo ISt{_epetmons_ per exercise Peak oxygen u’ptake
at of ~l-repetition maximum on a >
multis_tatiofl mE_lchine.p ) HbAlc, BMI, WC
aerobic  exercise lasted 45 minutes.(use a
treadmill, stationary cycle, or stairstepper)
5 Barone Gibbs USA Combined exercise 45-min exercise included . .6 3x Hospita/ Usual care Peak oxygen uptake,
et. al. (2012) 10-15 minute warm-up, 45 minutes of aerobic per week  Individual SBP, DBP, FMD,
exercise at a target heart rate between 60-90% BMI. HbAlc ’
of maximum heart rate, and a cool down_and d
resistance  training with 7 weight training
exercises.
6 Abdelaal & Egypt Anaerobic exercise 50-min exercise included 3 3x Hospital/ Usual care BMI, WC, SBP,
Mohamad 10-15 min warm up and cool down per week Individual DBP
(2015) CWT with resistance training machines through
doing single set of each exercise on different
weight machines that were repeated 8—10
times.
7 Abdelaal & Egypt Aerobic exercise 50-min exercise included 3 3x Hospital/ Usual care BMI, WC, SBP,
Mohamad 10-15 min warm up and cool down per week Individual DBP
(20152 moderate intensity AET program on treadmill.
8 Mobasseri Iran Aerobic exercise 60-90 min exercise included . 36 3x Hospital/ Usual care SBP, DBP, HR,
et. al. (2015) Warm-up, 10-15 minutes stretching movements, per week  Individual BMI
followed by aerobic exercise -60  minutes

based on the participants choice of a treadmill
stationary cycle or elliptical and then
minutes ‘of relaxation(cool down).

Abbreviations: Exp, exercise group; Con, control group; SBP(mmHg), systolic blood pressure; DBP(mmHg), diastolic blood pressure; HR(bpm), heart rate; QOL,

quality of life; PP(mmHg), pulse pressure; HRV (beats/min),  heart rate variability; HbA1c(%), glycated haemoglobin, BMI(kg/m’), body mass index; WC

(cm), waist circumference; FMD(mm, %), flow-mediated dilation; CWT, circuit weight training; AET, aerobic exercise training.
Note: Combined exercise, aerobic-anaerobic exercise
# Instrument measurement=SF-12, 12-item Short Form Health Survey; WHO-5, World Health Organization Wellbeing Scale.
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Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

0% 25% 50% 75% 100%
B Low risk of bias [CJunciear risk of bias B Hioh risk of bias

Figure 2-a. Risk of bias graph.

Abdelaal, A A etal 2015

Abdelaal, A A etal 20152

Barone Gibbs, B, etal 2012

Dobrosielsk, D. A etal 2012

Logtenberg, 5. J. et al 2007

Mobassen, M. etal 2015

Schein, M. H. etal 2009

® S @ S S| @@ |selectereporting freporting bias)

S ® 0O @ @® @ ® | ncomplete outcome data (attrition bias)
0 ® ® ® @ ® @ | oherbias

® D O ® @ @ ®| @ | oindingofparticipants and personnel (performance bias)
® O O S @ ®|®| @ oindingofoutcome assessment (detection bias)

= || = | @] = | = | @ | @ | Random sequence peneration (selection bias)

== | @] = | = | @ | @ | Alocation concealment (selection bias)

Sridhar, B. etal 2010

Figure 2-b. Risk of bias summary.

Figure 2. Risk of bias.
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Figure 3-b. Forest plot of SBP by subgroup.
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Figure 3-c. Forest plot of DBP by overall.
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Figure 3-d. Forest plot of DBP by subgroup.

Figure 3. Forest plot of primary outcomes.

_29_

(*ICollection @ chosun



o o= A

1) 3384 4 (HbAlc)

TEsA AAST F 3He AF(HPT 125Y, UlFRa 1649) oA Harst g3t
Mol g3 AZI(WMD -1.11%; 95% CI -2.35 to 0.13; 12 = 97.1%, p < .001; z =
p=078) = EAHoZ $o314 &tH(Figure 4).

2) A A ZFA 4+ (body mass index, BMI)

AA 8ol A4 T AAGFATe] 53 A7) £40] 7Hee 5 S e R
A= v 2u 240 2edE AT AET 1707, R 1949 ol )l
ANAFA 7] g3 A7]= -147(95% CI -2.39 to -0.55)%2 A A=
=313, p = .002), &3 A7 oA =2 HLE YEWTHI® = 84.9%, p < .001).
oldde AdE HESY] AT s aF BHS EEsA TR I A9 ®

stxlo] F=8)3t%] ¢ kth(Figure 4).

3) 38 &4 (waist circumference, WC)

EZA ARWE F 379 AFAIT 919, tE2T 101 elA] Bus &eE
dE -291em(95% CI -568 to -0.15)¢] FAA o2 Fodk(z = 2.07, p = .039) &%
2715 YAtk &3 A7) oldAe] w2 AER YeRouI® = 765%, p =
014), o]d4e A0S AES7] 9% shlaw 242 24 T/7F 11 4

7F EFE o] sk Zekrh(Figure 4).
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Figure 4a. Forest plot of HbAlc.
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Test for overall effect Z= 313 (P = 0.002)

Figure 4b. Forest plot of BMI.
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Favours [eaparimental] Favours [contral]
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Test for overall effect I= 207 (P = 0.04)

Figure 4c. Forest plot of WC.

Figure 4. Forest plot of secondary outcomes.
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Figure 5. Contour—enhanced funnel plot for publication bias.
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Appendix 1. Search strategies

Hits
Source Search strategy retrieved
1 Ovid 1. exp HYPERTENSION/ or hypertension.mp. (414418) 621

MEDLINE 2. high blood pressure.mp. (12047)

3. (antihypertens$ or hypertens$).mp. (455650)

4.1 or 2 or 3 (458875)

5. Diabetes Mellitus.mp. or exp Diabetes Mellitus/

(425096)

6. Type 2/ or diabet$.mp. (550167)

7. (NIDDM or T2DM or T2D).mp. (23509)

8. (non insulin$ depend$ or noninsulin$ depend$ or

non insulin?depend$ or noninsulin?depend$).tw,ot.

(11855)

9.5 0r 6 or 7 or 8 (552220)

10. 4 and 9 (77485)

11. exp EXERCISE/ or exercise.mp. (329331)

12. Physical activity.mp. (76561)

13. exp PHYSICAL FITNESS/ or fitness.mp. (67463)

14. aerobic exercise.mp. (6497)

15. isometric exercise.mp. (1469)

16. anaerobic exercise.mp. (399)

17. resistance training.mp. or exp Resistance Training/

(9068)

18. isotonic exercise.mp. (157)

19. exp SWIMMING/ or Swimming.mp. (35260)

20. exp WALKING/ or walking.mp. (76699)

21. jogging.mp. or exp JOGGING/ (1711)

22. dance.mp. or exp Dancing/ (4270)

23. pilates.mp. (275)

24. cycling.mp. or exp Bicycling/ (46874)

25. yoga.mp. or exp YOGA/ (29831)

26. exp Weight Lifting/ or weight training.mp. (4770)

27. combine exercise.mp. (10)

28. (jump rope or jumprope or skipping rope).mp. (21)

29. (taichi or gigong).mp. (14)

30. 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19

or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28

or 29 (506000)
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31. 10 and 30 (6028)

32. ("clinical trial” or "clinical trial, phase i" or ”clinical
trial, phase ii"” or clinical trial, phase iii or clinical trial,
phase iv or controlled clinical trial or "multicenter
study” or "randomized controlled trial”).pt. or
double-blind method/ or clinical trials as topic/ or
clinical trials, phase i as topic/ or clinical trials, phase
ii as topic/ or clinical trials, phase iii as topic/ or
clinical trials, phase iv as topic/ or controlled clinical
trials as topic/ or randomized controlled trials as topic/
or early termination of clinical trials as topic/ or
multicenter studies as topic/ or ((randomi?ed ad;j7
trial*) or (controlled adj3 trial*) or (clinical adj2 trial*)
or ((single or doubl* or tripl* or treb#) and (blind* or
mask#*))).ti,ab,kw. or ("4 arm” or "four arm”).ti,ab,kw.
(1381763)

33. 31 and 32 (947)

34. limit 33 to (english language and humans) (863)
35. limit 34 to "review articles” (242)

36. 34 not 35 (621)

2 The
Cochrane
Central
Register of
Controlled
Trials
(CENTRAL)

1. [mh hypertension] (16454) 933
. hypertension:ti,abkw (47148)

. "high blood pressure”:ti,abkw (1519)

. #1 or #2 or #3 (47611)

. [mh "Diabetes Mellitus, Type 2"] (14510)

diabet*:ti,ab,kw OR NIDDM:ti,ab,kw OR
T2DM:ti,ab,kw (64426)

7. #5 or #6 (64426)

8. [mh exercise] (20663)

9. exercise:ti,abkw (67168)

10. "physical activity”:ti,ab,kw (19078)

11. ((physical or resistance or strength) near
training):ti.ab.kw (1283)

D O W N

12. walk:ti,abjkw OR walking:ti,abkw OR jog*:ti,ab,kw
OR danc*:ti,ab,kw OR pilates:ti,ab,kw OR
bicycling:ti,abkw OR  yoga:tiabkw OR "weight
lifting”:ti,abkw OR “combine exercise”ti,abkw OR
"jump  rope”itiabkw  OR  jumpropeitiabkw  OR
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"skipping  rope”:tiabkw  OR  taichiitiabkw  OR
gigong:ti,abkw (24020)
13. #8 or #9 or #10 or #11 or #12 (89938)

14. #4 and #7 and #13 (933)

3 The
Cumulative
Index to
Nursing and
Allied health
Literature
(CINAHL)

1. TT ( hypertension or high blood pressure or elevated 1,260
blood pressure or htn or hypertensive ) OR AB (

hypertension or high blood pressure or elevated blood

pressure or htn or hypertensive ) OR MH (

hypertension or high blood pressure or elevated blood

pressure or htn or hypertensive ) (81173)

2. TI ( diabetes or diabetes mellitus or type 2 diabetes
or diabetics or t2dm or NIDDM ) OR AB ( diabetes or
diabetes mellitus or type 2 diabetes or diabetics or
t2dm or NIDDM ) OR MH ( diabetes or diabetes
mellitus or type 2 diabetes or diabetics or t2dm or
NIDDM ) (152510)

3. S1 and S2 (11568)

4. TI ( exercise or physical activity or fitness ) OR
AB ( exercise or physical activity or fitness ) OR MH
( exercise or physical activity or fitness ) (86729)

5. TI ( aerobic exercise or aerobic training ) OR AB (
aerobic exercise or aerobic training ) OR MH ( aerobic
exercise or aerobic training ) (3600)

6. TI anaerobic exercise OR AB anaerobic exercise OR
MH anaerobic exercise (275)

7. TI ( resistance training or strength training or
weight training or resistance exercise or weightlifting )
OR AB ( resistance training or strength training or
weight training or resistance exercise or weightlifting )
OR MH ( resistance training or strength training or
weight training or resistance exercise or weightlifting )
(8200)

8. TI isometric exercise OR AB isometric exercise OR
MH isometric exercise (487)

9. TI isotonic exercise OR AB isotonic exercise OR
MH isotonic exercise (84)

10. TI ( swmmimg or walking or jogging or dancing
or pilates or bycycling or yoga or jump rope or taichi
or gigong ) OR AB ( swmmimg or walking or

jogging or dancing or pilates or bycycling or yoga or
jump rope or taichi or gigong ) OR MH ( swmmimg
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or walking or jogging or dancing or pilates or
bycycling or yoga or jump rope or taichi or gigong )
(22952)

11. S4 OR S5 OR S6 OR S7 OR S8 OR S9 OR S10
(104577)

12. S3 AND S12 (1260)

4 RISS (exercise or aerobic or anaerobic) and hypertension and 250
diabetes mellitus

5 DBpia (exercise or aerobic or anaerobic) and hypertension and o7
diabetes mellitus

6 KISS (exercise or aerobic or anaerobic) and hypertension and 69
diabetes mellitus

7  KoreaMed 16

(hypertension [ALL] or (high [ALL] blood [ALL]
pressure [ALL] )) and (diabetes [ALL] mellitus [ALL]
) and exercise [ALL] )

Collection @ chosun
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Appendix 2. Data extraction form

1D First author of first name (year)
Reviewer ID
Methods 1. study design
2. study period
3. research institutions
4. study country
Participants 1. Inclusion criteria
2. Exclusion criteria
3. Sample size: intervention group / control group
4. Character(age, blood pressure)
Interventions 1. Target
2. Format
3. Type
4. Duration
5. Frequency
6. Follow—up period
7. Comparison
8. Drop-out rate
Define 1. Primary outcome
the outcome
variables 2. Secondary outcome
Outcome The final analysis participants

1. Baseline mean SBP, DBP, BMI, WC, HbAlc, HR of each group

2. Baseline Standard deviation(SD) SBP, DBP, BMI, WC, HbAlc, HR of
each group

3. Difference mean SBP, DBP, BMI, WC, HbAlc, HR of each group
4. Difference SD SBP, DBP, BMI, WC, HbAlc, HR of each group

variables experimental | estimate control estimate WMD
group of group of (95% CI)
(M+SD) effect(95 | (M+SD) | effect(95
% CI, % CI,
p-value) p-value)
baseline
follow—up
—_ 58 —_
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Appendix 3. Characteristics of excluded studies (34 studies, ordered by year)

First author (year) Reason for exclusion

White, Nicole D. et al Inappropriate subject(patients with HTN and T2DM were
(2018) having seperately)

Supriva, R. et al

(2018) Inappropriate subject(MetS)

Ghardashi Afousi, A.

et al (2018) Comparison of exercise intensity

Warren, Jacob C. et al Inappropriate subject(patients with HTN and T2DM were

(2017) having seperately)
Soto—Rodriguez, A. et . . .

Al (2017) Not in English or Korean(Spanish)
Frias, J. et al (2017) Digital medicine intervention

Dasgupta, K. et al Inappropriate subject(Patients with both diseases and each

(2017) patient were analyzed seperately)

Ko, Seong-Hui et al Inappropriate subject(Patients with both diseases and each
(2017) patient were analyzed seperately)

Slentz, C. A. et al . )

(2016) Inappropriate subject(DM alone)

Hansen, Elisabeth et . .

Al (2016) Inappropriate subject(DM alone)

Alvarez, C. et al . .

(2016) Inappropriate subject(DM alone)

Poitras, V. J. et al . .

(2015) Inappropriate subject(DM alone)

Fort, Meredith P. et al Inappropriate subject(Patients with both diseases and each
(2015) patient were analyzed seperately)

Edelman, D. et al .

(2015) Behavioral management

Dasgupta, K. et al

(2014) Study protocol

Madden, K. M. et al Comparison of exercise types

(2013) b P

Knight, E. et al (2013) Academic conference announcement

Glynn, L. G. et al

(2013) Study protocol

Crist, L. A. et al

(2012) Inappropriate subject(HTN alone)
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Shapiro, S. et al
(2011)

Academic conference announcement

Schultz, M. G. et al

(2011)

Lifestyle intervention including exercise

Madden, K. M. et al
(2010)

Comparison of exercise types

Su-Ill, Oh et al (2009)

Inappropriate comparison

Roessler, K. K. et al
(2009)

Exercise and diet

Madden, K. M. et al
(2009)

Comparison of exercise types

Reeder, B. A. et al Inappropriate subject(patients with HTN and T2DM were
(2008) having seperately)

van Sluijs, E. M. F. et Inappropriate subject(patients with HTN and T2DM were
al (2005) having seperately)

Van Sluijs, E. M. et al Inappropriate subject(patients with HTN and T2DM were
(2005) having seperately)

Yi, Sang-Min et al Inappropriate subject(patients with HTN and T2DM were
(2005) having seperately)

Yu, Y. (2004) Academic conference announcement

Guan, J. H. et al
(2003)

Academic conference announcement

Egede, L. E. (2003)

Observational study

Chiriac, S. et al (2003)

Not in English or Korean

Kim,
(1999)

Sung—So0

Inappropriate subject(patients
having seperately)

with

HTN and T2DM were
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Appendix 4. Characteristics of included studies (8 studies, ordered by year)

1. Logtenberg, S. J. et al (2007)

Methods RCT

participants 1. Country: Netherlands
2. Centre: Isala Clinics in Zwolle

3. Recruitment method: A letter containing information about the study
and an invitation to participate was sent to patients.

. Diagnosis: Hypertensive diabetic patients

. Sample size: T(30), Exp(15), Con(15)

. Baseline

Exp: SBP(SD)/DBP(SD)/HR(SD)=154(8)/83(7)/74(10)

- Con: SBP(SD)/DBP(SD)/HR(SD)=150(8)/87(8)/79(11)

5. Inclusion criteria: Age over 18 years, diagnosis of DMZ2 more than 2
years ago, use of at least one antihypertensive drug without changes
in the past 3 months, a systolic BP between 130 and 170mmHg over
the previous 6 months, and a systolic BP between 140 and
160mmHg at the first study visit.

6. Exclusion criteria: Hospitalization in the past 3months, deafness,

blindness and cognitive abilities deemed insufficient for operation of
a study device.

B~ W

Intervention . Target: individual
. Format: Off-line

. Exp group: Device-guided slow breathing exercise

w N =

- Method: Everyday for 56days at approximately the same time and to
measure their BP four times daily; twice within 5min prior to and
twice within bmin following the exercise.

- Frequency: 7 X per week
- Follow-up period: Baseline and 8 weeks after the initial visit
. Con group: Listening music with discman

Outcomes . Primary outcomes: SBP, DBP, HR, QOL

. Secondary outcome: None

N =

Risk of Bias

Type of Bias Authors’s Support for judgement
judgement

1. Random Sequence Generation Low Randomization was done using

(selection bias) sealed non-transparent envelope

s, which contained an T or ‘C,
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indicating the intervention and c
ontrol group.

2. Allocation concealment Low Randomization was done using

(selection bias) sealed non-transparent envelope
s, which contained an T or ‘C,
indicating the intervention and c
ontrol group.

3. Blinding of participants and pers Low Objective results
onnel (performance bias)

4. Blinding of outcome assessment Low Objective results
(detection bias)

5. Incomplete outcome data Low Drop out rate:
(attrition bias) Exp(0%), Con(0%)
6. Selective reporting Low Adequate reporting results
(reporting bias)

7. Other bias Low No recruitment bias
2 Schein, M. H. et al (2009)

Methods RCT, 2 month

participants 1. Country: Israel

2. Centre: Hadassah-Hebrew University Medical Center

3. Recruitment method: After a clinic chart review, hypertensive
diabetic patients from four urban family practices were invited to
participate in the study
. Diagnosis: Hypertensive diabetic patients
. Sample size: T(71), Exp(37), Con(33)
. Baseline

- Exp: SBP(SD)/DBP(SD)/HR(SD)=150(12)/81(10)/70(12)
- Con: SBP(SD)/DBP(SD)/HR(SD)=147(10)/81(8)/74(10)

6. Inclusion criteria: Non-insulin-dependent diabetic subjects, a
diagnosis of hypertension with a systolic BP above 130mmHg and/or
a diastolic BP above 80mmHg on enrolment, unmedicated or not
having changed pharmacological antihypertensive therapy, diet or
exercise pattern for 1 month prior to enrolment, age 40 - 79 years.

S W

7. Exclusion criteria: Patients taking insulin, unstable ischaemic heart
disease, stroke with major impairment, major organ failure, asthma,
chronic respiratory disease, major psychiatric disorder, body mass
index over 40kg/m’, pregnancy and major sight or hearing
impairment that could hinder the use of the treatment device.
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Intervention 1. Target: individual
. Format: Off-line

w N

. Exp group: Usual care(pharmacological treatment, diet and physical

exercise) and device-guided breathing exercises

10 breaths per minute

- Frequency: 7 X per week

- Follow-up period: Baseline and 4 weeks, 8 weeks after the initial

visit

Method: In the evening for 15min daily for an 8-week period, below

4. Con group: usual care (pharmacological treatment, diet and physical

exercise)

Outcomes 1. Primary outcomes: SBP

2. Secondary outcomes: DBP, HR

Risk of Bias

Type of Bias Authors's Support for judgement
judgement
1. Random Sequence Generation Low Not descrived

(selection bias)

2. Allocation concealment Low
(selection bias)

Not descrived

3. Blinding of participants and Low Objective results
personnel (performance bias)

4. Blinding of outcome assessment Low Objective results
(detection bias)

5. Incomplete outcome data Low ITT (analysis): no

(attrition bias)

Drop out reason: yes

Drop out rate: Total (5[7.04%])

6. Selective reporting Low Adequate reporting results
(reporting bias)

7 Other bias Low No recruitment bias

3 Sridhar, B. et al (2010)

Methods India, 12 month

participants 1, Country: Israel

2. Centre: Kasturba Medical College

3. Recruitment method: Hospital-based diabetes camp, were randomly
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chosen for inclusion in this study
. Diagnosis: Hypertensive diabetic patients

. Sample size: T(53), Exp(25), Con(28)
. Baseline

- Exp: SBP(SD)/DBP(SD)/HRV(SD)/HbA1c(SD)=144(3)/89(4)/12(1)/9(0)
- Con: SBP(SD)/DBP(SD)/HRV (SD)/HbA1c(SD)=145(3)/87(4)/12(1)/9(0)

6. Inclusion criteria: Diabetes was defined as fasting glucose > 7.0
mmol/] ,diabetes patients with hypertension were defined as patients
who had been treated for hypertension, with a systolic blood
pressure > 140 mmHg and/or a diastolic blood pressure > 90
mmHg, as well as diabetes patients on antihypertensive drugs.

B~ W

7. Exclusion criteria: DM patients with congestive heart failure, atrial
fibrillation, frequent ectopic beats, unstable angina, patients with
myocardial infarction, chronic obstructive airway disease, and any
patients unable to perform deep breathing were excluded.

Intervention . Target: individual
. Format: Off-line

. Exp group: Exercise with pharmacological treatment

w N =

Method: Warm up exercises for 5 min, followed by, cycling or
treadmill exercise, for 30 min and cool down exercise for 10 min, not
exceed 60 min for each session on each day

- Frequency: Not descrived

- Follow-up period: Baseline and After 12 months

4. Con group: No exercise with pharmacological treatment

Outcomes 1. Primary outcomes: HRV, HbAlc, SBP, DBP

2. Secondary outcome: None

Risk of Bias

Type of Bias Authors's Support for judgement
judgement

1. Random Sequence Generation Unclear Not descrived

(selection bias)

2. Allocation concealment Unclear Not descrived

(selection bias)

3. Blinding of participants and Low Objective results

personnel (performance bias)

4. Blinding of outcome assessment Low Objective results

(detection bias)

5. Incomplete outcome data Unclear ITT(analysis): no
—_ 64 —_
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(attrition bias)

Drop out reason: no

Drop out rate: not descrived

6. Selective reporting Low Adequate reporting results
(reporting bias)

7. Other bias

Low No recruitment bias

4 Dobrosielski, D. A. et al (2012)
Methods India, 6 month
participants 1. Country: USA

2. Centre: Johns Hopkins Bayview Clinical Research Unit (CRU)

3. Recruitment method: Newspaper advertising(primary recruit), Johns
Hopkins Bayview  Clinical Research ~ Unit (CRU) for
screening(secondary recruit)

4. Diagnosis: Hypertensive diabetic patients

3. Sample size: T(140), Exp(70), Con(70)

4. Baseline
Exp: SBP(SD)/DBP(SD)=127(2)/72(1)

Con: SBP(SD)/DBP(SD)=127(2)/71(1)

6. Inclusion criteria: Age ranged from 40 to 65 years, with T2DM and
with untreated suboptimal BP or treated hypertension.

7. Exclusion criteria

* Fasting blood glucose >400 mg/dl, HbAlc >11 9%, exercise
Intervention a history of myocardial infarction, prior coronary artery
bypass grafting or coronary angioplasty, chronic heart failure,
self-reported substance abuse, co-morbid conditions that would limit
the ability to exercise, high degree heart block, smoking, diabetes
requiring insulin, and regular participation in moderate to vigorous
exercise for > 90 minutes per week.

* Exercise test exclusion criteria included > 1Imm ST-T wave
depression, high—-grade ventricular arrhythmias, and cardiac
symptoms.

Intervention 1. Target: individual

. Format: Off-line

. Exp group: Resistance and aerobic exercise

Method: Resistance training consisted of 2 sets of seven exercises at
10 to 15 repetitions per exercise at b0 % of 1-repetition maximum
on a multistation machine and then aerobic exercise lasted 45
minutes(use a treadmill, stationary cycle, or stairstepper)
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- Frequency: 3 days per week for 26 weeks, fifty minutes per each
session, Moderate to vigorous

- Follow-up period: Baseline and After 6 months

4. Con group: Usual care(Diet, Physical Activity and BP Monitoring)

Outcomes 1. Primary outcomes: SBP, DBP

2. Secondary outcome: Aortic stiffness, Peak oxugen uptake, muscle
strength, Total fatmass, Lean mass

Risk of Bias

Type of Bias Authors's Support for judgement
judgement

1. Random Sequence Generation Unclear Not descrived

(selection bias)

2. Allocation concealment Unclear Not descrived

(selection bias)

3. Blinding of participants and Low Objective results

personnel (performance bias)

4. Blinding of outcome assessment Low Objective results

(detection bias)

5. Incomplete outcome data Low ITT (analysis): ves

(attrition bias)
Drop out reason: yes

Drop out rate:
Exp (17[24.3%]), Con (5[7.1%])

6. Selective reporting Low Register the protocol before
(reporting bias) study

7. Other bias Low No recruitment bias

5 Barone Gibbs, B. et al (2012)

Methods India, 6 month

participants 1. Country: USA
2. Centre: Johns Hopkins General Clinical Research Center (GCRC)

3. Recruitment method: Primarily through newspaper advertisements
from the greater Baltimore area.

4. Diagnosis: Hypertensive diabetic patients
3. Sample size: T(140), Exp(70), Con(70)
4. Baseline

- Exp: SBP(SD)/DBP(SD)/FMD(SD)/BMI(SD)/HbA1c=127(13)/72(8)/
4.7(0.8)/32(5)/6.6(2)
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- Con: SBP(SD)/DBP(SD)/FMD(SD)/BMI/HbA1c=126(13)/70(9)/4.5(0.7)/
34(4)/6.6(1)

6. Inclusion criteria: Sedentary participants, aged 40 - 65, with T2DM
and with untreated pre- or Stage [ hypertension, or treated
hypertension
* Participants who were being treated for hypertension were also
eligible if their SBP/DBP was less than 160/100mmHg, with no
lower limit criteria.

* T2DM confirmed by a primary care provider and based on the
2003 ADA diagnostic criteria.

* T2DM could be controlled by diet or oral medications only.

7. Exclusion criteria:

* Using insulin

* Other exclusions included known CVD or other serious illnesses, a
positive graded exercise stress test, smoking, or self-report of
moderate-to-vigorous intensity exercise > 90 minutes per week.

Intervention 1, Target: Individual
2. Format: Off-line
3. Exp group: Supervised exercise program and usual care

- Method:.

* Each session included a 10-15 minute warm-up, 45 minutes of
aerobic exercise at a target heart rate between 60 - 90% of maximum
heart rate, and a cool down.

* Each session also included 7 weight training exercises(latisissimus
dorsi pull down, leg extension, leg curl, bench press, leg press,
shoulder press ,and seated mid-rowing)

* Participants were expected to attend at least 62 sessions in the
26-week period.

- Frequency: 3 supervised sessions per week
- Follow-up period: Baseline and after 6 months

4. Con group: Usual care(diet, physical activity and BP monitoring)

Outcomes 1. Primary outcomes: SBP, DBP
2. Secondary outcome: Lipids, Glycemia, fitness FMD and Endotherial
biomarker

Risk of Bias

Type of Bias Authors's Support for judgement
judgement
1. Random Sequence Generation Unclear Not descrived

(selection bias)
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2. Allocation concealment Unclear Not descrived
(selection bias)

3. Blinding of participants and Low Objective results
personnel (performance bias)

4. Blinding of outcome assessment Low Objective results
(detection bias)

5. Incomplete outcome data Low

ITT(analysis): yes
(attrition bias)

Drop out reason: no

Drop out rate:
Exp(21[30.0%]), Con(7[10.0%])

6. Selective reporting Low Adequate reporting results
(reporting bias)

7. Other bias Low No recruitment bias
6 Abdelaal, A. A. et al (2015-1)
Methods India, 4 month

participants 1. Country: Egypt

2. Centre: Cairo University hospitals’ outpatient clinics

3. Recruitment method: recruited from Cairo University hospitals’
outpatient clinics, provided informed consent forms giving
agreement for participation.

. Diagnosis: Obese diabetic hypertensive patients (ODHP)
. Sample size: T(39), Exp(20), Con(19)
. Baseline

- Exp: SBP(SD)/DBP(SD)/BMI(SD)/WC=146(2)/94(1)/35(1)/111(6)

- Con: SBP(SD)/DBP(SD)/BMI/WC=145(3)/94(2)/34(1)/111(4)

6. Inclusion criteria

* Age ranged from 45 to 60 years, with established obesity (class I
and II), BMI = 30—39.9 kg/m’, WC > 102 c¢cm in men and > 83 cm
in 'women

* chronic mild and stable ( >1 year duration) hypertension (SBP = 140

—150 mmHg, DBP = 90—100 mmlIg), established T2DM for more
than 3 years duration, treatment only with oral hypoglycemic agents.

* inactive previous lifestyle for at least the previous 6 months, 7% <
Glycosylated haemoglobin(HbAlc)level <11%, nonsmokers, with
normal renal function.

* All participants were sedentary and had no history of psychiatry or
psychological disorders.

B~ W

7. Exclusion criteria: Taking insulin
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Intervention 1. Target: individual
2. Format: Off-line
3. Exp group: CWT program
- Method: Resistance training(moderate to vigorous) machines through
doing single set of each exercise on different weight machines that
were repeated 8 —10 times, fifty minutes per each session.
- Frequency: 3 times per week

-  Follow-up period: Baseline, after 3 months and 1 month
post-training cessation.

W

. Con group: Usual care(only drug)

Outcomes 1. Primary outcomes: BMI, WC, SBP, DBP

2. Secondary outcome: None
Risk of Bias
Type of Bias Authors’s Support for judgement
judgement
1. Random Sequence Generation Low Random number generation
(selection bias)
2. Allocation concealment Low Opaque envelope prepared by
(selection bias) an independent person
3. Blinding of participants and Low Objective results
personnel (performance bias)
4. Blinding of outcome assessment Low Objective results
(detection bias)
5. Incomplete outcome data Low Drop out rate:
(attrition bias) Exp(0%), Con(0%)
6. Selective reporting Low Adequate reporting results
(reporting bias)
7. Other bias Low No recruitment bias
7 Abdelaal, A. A. et al (2015-2)
Methods India, 4 month

participants 1. Country: Egypt

2. Centre: Cairo University hospitals’ outpatient clinics

3. Recruitment method: recruited from Cairo University hospitals’
outpatient clinics, provided informed consent forms giving
agreement for participation.

4. Diagnosis: Obese diabetic hypertensive patients (ODHP)
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3. Sample size: T(39), Exp(20), Con(19)
4. Baseline

- Exp: SBP(SD)/DBP(SD)/BMI(SD)/WC=145(3)/94(1)/35(1)/111(4)
Con: SBP(SD)/DBP(SD)/BMI/WC=145(3)/94(2)/34(1)/111(4)

6. Inclusion criteria

* Age ranged from 45 to 60 years, with established obesity (class I
and II), BMI = 30—39.9 kg/m’, WC > 102 c¢cm in men and > 83 cm
in 'women

* chronic mild and stable ( >1 year duration) hypertension (SBP = 140

—150 mmHg, DBP = 90—100 mmlIg), established T2DM for more
than 3 years duration, treatment only with oral hypoglycemic agents.
* inactive previous lifestyle for at least the previous 6 months, 7% <
Glycosylated haemoglobin(HbAlc)level <11%, nonsmokers, with
normal renal function.

* All participants were sedentary and had no history of psychiatry or
psychological disorders.

. Exclusion criteria: Taking insulin

Intervention . Target: individual

7

1

2. Format: Off-line

3. Exp group: AET program

- Method: Aerobic training(moderate to vigorous)through treadmill,
fifty minutes per each session.

- Frequency: 3 times per week

-  Follow-up period: Baseline, after 3 months and 1 month
post-training cessation.

W

. Con group: Usual care(only drug)

Outcomes 1. Primary outcomes: BMI, WC, SBP, DBP

2. Secondary outcome: None

Risk of Bias

Type of Bias Authors’s Support for judgement
judgement

1. Random Sequence Generation Low Random number generation

(selection bias)

2. Allocation concealment Low Opaque envelope  prepared by

(selection bias) an independent person

3. Blinding of participants and Low Objective results

personnel (performance bias)
—_ 70 —_
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4. Blinding of outcome assessment Low Objective results

(detection bias)

5. Incomplete ou
(attrition bias)

tcome data Low Drop out rate:
Exp(0%), Con(0%)

6. Selective reporting Low Adequate reporting results

(reporting bias)

7. Other bias

Low No recruitment bias

3 Mobasseri, M. et al (2015)

Methods India, 36 month

participants 1, Country: Iran

2. Centre: Tabriz university of medical sciences
3. Recruitment method: recruited through hospital of Tabriz university

S~ W

of medical sciences.
. Diagnosis: Hypertensive diabetic patients

. Sample size: T(60), Exp(30), Con(30)
. Baseline

Exp: SBP(SD)/DBP(SD)/BMI(SD)/HR(SD)=133(15)/83(9)/28(5)/87(15)
Con: SBP(SD)/DBP(SD)/BMI(SD)/HR(SD)=127(13)/79(8)/30(5)/83(12)

. Inclusion criteria: T2DM for more than 1 year duration, treatment
only with oral hypoglycemic agents(no taking insulin), an inactive
previous lifestyle, Alc level < 119, For BP eligibility, participants
were required to have SBP between 139 - 159 or DBP between 80
99 mmHg during two consecutive weekly visits and average in this
range over four visits, or use of antihypertensive medications.

Exclusion criteria: Serious cardiovascular diseases or diabetic
complications such as neuropathy and retinopathy, cancer, smoking,
age =70 years, insulin taking, BMI >43, Alc level >11 and regular
exercise > 90 min / week.

Intervention

1
2
3

. Target: individual
. Format: Off-line

. Exp group: Aerobic exercise with usual care

- Method
* Each session included a warm-up, 10-15 minutes stretching

movements, followed by aerobic exercise 50-60 minutes based on
the participants choice of a treadmill, stationary cycle or elliptical
and then 10 minutes of relaxation(cool down)

* at a target heart rate between 50-75% of maximum heart rate
* 70-85 minutes per each session
- Frequency: 3times per week

Collection @ chosu

_71_

n



- Follow-up period: Baseline, after 36 months
4. Con group: Sedentary situation with usual care
Outcomes 1. Primary outcomes: BMI, HR, SBP, DBP

2. Secondary outcome: None

Risk of Bias

Type of Bias Authors’s Support for judgement
judgement

1. Random Sequence Generation Unclear Not descrived

(selection bias)

2. Allocation concealment Low Not descrived

(selection bias)

3. Blinding of participants and Low Objective results

personnel (performance bias)

4. Blinding of outcome assessment Low Objective results

(detection bias)

5. Incomplete outcome data Low ITT (analysis): No

(attrition bias)
Drop out reason: No

Drop out rate: Total(32[53.3%])

6. Selective reporting Low Adequate reporting results
(reporting bias)
7. Other bias Low No recruitment bias

Abbreviations: T, total number; Exp, exercise group; Con, control group; SBP(mmHg), systolic blood pressure;
DBP(mmHg), diastolic blood pressure; HR(bpm), heart rate; QOL, quality of life; PP(nmHg), pulse pressure; HR
V(beats/min), heart rate variability; HbAlc(%), glycated haemoglobin; BMI(kg/m’), body mass index; WC(cm),
waist circumference; FMD(mm,%), flow-mediated dilation; CWT, circuit weight training; AET, aerobic exercise
training; ITT, intention to treat.

Note: Combined exercise, aerobic-anaerobic exercise.
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Appendix 5. Risk of bias assessments

Blinding of

. . Blinding of ;
RandomSequence Allocation participants Incomplete Selective :
Author (year) generation concealment and asosuetsCSrrnneent outcome data reporting Other  bias
personnel
Logtenberg et al (2007) low low low low low low low
Schein et al (2009) unclear unclear low low low low low
Sridhar et al (2010) unclear unclear low low unclear low low
Dobrosielski et al (2012) unclear unclear low low low low low
Barone Gibbs et al (2012) unclear unclear low low low low low
(Azl())(fg{af)l & Mohamad low low low low low low low
(Azl())(fg{af)l & Mohamad low low low low low low low
Mobasseri et al (2015) unclear unclear low low high low low
—_ 73 —_
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