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Abstract

Background & Aims: Diabetes is a metabolic disease characterized by chronic hyperglycemia and Keywords
impaired metabolism of carbohydrates, lipids and proteins. This disease is caused by defects in Type 2 diabetes,
insulin secretion, insulin function, or both (1, 2). This chronic disease can have serious short-term

and long-term consequences that affect the health and quality of life (QOL) of patients (3). Type 2 Cardiorespiratory
diabetes accounts for approximately 90% of all cases of diabetes and is associated with a variety of

immutable and modifiable risk factors (4). QOL refers to a person's individual perception of endurance,
physical, emotional, and social status (5, 6). Patients with type 2 diabetes have a lot of stress to treat Quality of life

and their QOL is lower than healthy people (7, 8). Also, for chronic diabetics, complete cure cannot
be achieved and clinical interventions can provide a good estimate of disease control, but the Glycemic control
ultimate goal of diabetes care is to prevent the patient's QOL from worsening (3). It is important to
understand the predictors and identify risk factors for QOL, and these factors may be targeted for
prevention (5). Since the improvement of QOL is one of the important goals of treatment of diabetic
patients (3, 10) and studies have shown that diabetes can have negative effects on physical function,
development of complications, mental and psychological and personal, family and social
relationships (15, 16); Therefore, understanding the factors related to QOL is of particular
importance in the treatment programs of these patients (5). Cardiorespiratory endurance is one of
the health-related physical fitness factors (2). Cardiorespiratory endurance is defined as the ability
of the circulatory and respiratory systems to supply oxygen during physical activity and is usually
defined as the maximum oxygen consumption (VO2max) during submaximal or maximal tests. The
main determinants of VO:max are cardiovascular function, cardiac output, pulmonary diffusion
capacity, oxygen carrying capacity, liver function, and other environmental constraints such as .
muscle diffusion capacity, mitochondrial enzymes, and capillary density, all of which are examples Received: 10/09/2022
of determinants. Are VO>max (2, 21). VO2max is associated with functional capacity and human Published: 10/12/2022
function and has been shown to be a strong and independent predictor of mortality from all specific

causes and diseases (22). Physical activity and the resulting cardiorespiratory fitness are associated

with several health benefits, including reduced risk of diabetes, cardiovascular complications, and

mortality (23). In view of the above, cardiorespiratory fitness is a variable related to mortality

prediction and as a health-related variable in diabetic patients (23); Therefore, cardiorespiratory

fitness can be considered in determining the strategies of primary and secondary prevention

programs of cardiovascular diseases in patients with type 2 diabetes; Considering the importance of

factors related to the prediction and identification of risk factors for QOL (5); It is necessary to

measure the relationship between cardiorespiratory fitness as a health-related physical fitness

variable with QOL in patients with type 2 diabetes. In view of the above, the aim of this study was

to investigate the relationship between QOL and cardiorespiratory endurance in patients with type

2 diabetes.
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Methods: In this cross-sectional correlational study, 150 patients with type 2 diabetes mellitus were
randomly selected from patients that had referred to health centers in Zabol city, which included 75
women and 75 men. QOL, demographic characteristics and history of diabetes in patients were
measured using a questionnaire. Blood variables were measured on an empty stomach.
Cardiorespiratory fitness was also measured using the Tecumseh step test. Pearson correlation
coefficient was used for statistical analysis.

Results: There was a positive and significant relationship between cardiorespiratory endurance and
QOL in patients with type 2 diabetes. There was also a significant negative relationship between
cardiorespiratory endurance with glycemic control, age and history of type 2 diabetes.
Conclusion: In the study of the relationship between cardiorespiratory endurance and QOL, the
results showed that there was a positive and significant relationship between cardiorespiratory
endurance and QOL in patients with type 2 diabetes. In a study of patients with type 2 diabetes,
Leite et al. (2009) reported that a decrease in VOxmax is associated with impaired insulin sensitivity,
and that the most common abnormality in the population is at risk for insulin resistance and type 2
diabetes, and a decrease in VO2max is one. Is an important risk factor for disease progression (28).
Low resting heart rate and VO2max are associated with a reduction in cardiovascular events (29).
Cardiorespiratory disorders are more common in diabetic patients and may partly explain the
morbidity and mortality in these patients. There are several potential causes for dysfunction in
diabetics: hyperglycemia, insulin resistance, endothelial dysfunction, inflammation, microvascular
dysfunction, myocardial dysfunction, and skeletal muscle changes. These changes are somewhat
reversible, and improvement in each of these components may increase functional capacity in
diabetic patients (30). Interventional studies indicate an increase in VO2max in adaptation to
exercise in patients with type 2 diabetes (2, 31, 32). It can be said that with increasing cardio-
respiratory endurance, the level of health increases and with increasing health, patient satisfaction
with treatment and satisfaction with QOL improve (27). Also, The results of the present study
showed that there was a significant negative relationship between aerobic fitness and HbAlc levels
in patients with type 2 diabetes. Jekal et al. (2010) in a study that examined aerobic fitness and
HbAc levels, stated that people with higher cardiorespiratory fitness had better weight and lower
HbA ¢ levels than people with lower endurance (25), which It was consistent with the results of the
present study. Abushamat et al. (2020) also stated in their research that diabetes leads to decreased
cardiorespiratory function, which is associated with poor glycemic control and its complications
(35). Physical activity is effective in controlling blood glucose in diabetics; because it increases
insulin sensitivity and glucose tolerance and decreases the level of hyperglycemia in these patients
(36). Adaptations in insulin signaling as well as insulin receptors can lead to better blood glucose
uptake by muscles. Increasing the number of GLUT4 carriers and increasing muscle mass, which
plays a major role in blood glucose uptake, increases the body's response to insulin (38). The results
of the present study also showed that there was a significant negative relationship between aerobic
fitness and history of diabetes in patients with type 2 diabetes. Hadipoor et al. (2014) also introduced
the years of diabetes as one of the factors affecting the physical dimension and QOL of these patients
(45). Due to the fact that type 2 diabetes is associated with aging (46) and also the complications of
diabetes, including cardiovascular complications with a history of diabetes and poor glycemic
control are increased (47); with an increased history of diabetes, it reduces cardiorespiratory
endurance in these people. On the other hand, due to having an active lifestyle and higher level of
physical fitness, in addition to controlling blood sugar, the potential benefits of physical activity on
reducing the complications of diabetes can be enjoyed (44, 50), which can improve QOL in patients
with Type 2 diabetes is effective (50, 51). Overall, the results of our study showed that
cardiorespiratory fitness was associated with improved QOL in patients with type 2 diabetes, which
was negatively associated with age, duration of diabetes, and HbAlc levels.

Conflicts of interest: None
Funding: None

Cite this article as:

Ghalavand A, Behzadinejad H, Movahedrad S, Maleki F, Rhmani Ghobadi M, Fathi K, Mirpour Shirkhoda S.
Relationship between Quality of Life and Cardiorespiratory Endurance in Patients with Type 2 Diabetes. Razi J
Med Sci. 2022;29(9):75-85.

*This work is published under CC BY-NC-SA 3.0 licence.

\a%

VP 3T A oled Y8 oy 5jl) ipSiiijo ogle alan http://rjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-7044-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-02 ]

ol ojo el (A gV 33lo oo eloizl g (Sly) (gom
o omedl g 4295 390 (00 Ol jlew 3,90 ;3 popie
o Slp el Gy 4 g el w8 S )‘,:5
S8 eolawl 8,50 Cudlie 5 yloyo (g lews Ol,SE
Olye 4 QOL 3l o Jlow )3 (rizres 955 o0
ol 5o 50 5 (Kb Loy 50 (s oge a
(A7) sl ons asliss cobo o) lew cudlye jo
sloabe> plos ;3 Loy | ollen QOL weubs
diae) ol o Olllas (Vo) oo o oS (S
SI3QOL 4 ie 156 culis ol a5 canlools yLes
by (S )lew 2)199) (o 3 Mlos Wl oo
o (655l elazrl 5 Shac 5 (5 i,
o oAlss ;e Sk 1Y) Sl s oy )
Gl L) lhles (S35 Jsb o cabis 5l (=5
5 bl (s5elS alwsb siae 9 (B sloas
Sl ja (oS )b &5 S5l oo 99, 9—as alad
sl ol OY) S oo o 6T 5 1 oo
QOL (pals 5 (S 5l culs; pae 9 SIS com
Jona S o8 (HDAIC) el 355,05 (slS yat 355 o
Obles 5o a8 7S 2b3)l sl el o laslis]
ale o8lge Wilgs co Losil e g el UL o
oad oyl pialeil mbi 5 (Fgpe slags o
(09 w8 S e ol Ll oY) oS s
ol o aes pla 1y lley QOL  (S5e8s i slgs
s )1 b (gogmpe a5 oolo oyl (aslos Sldllas aiw)
Oladllas a5 Jl> 0 «(VY) o)l b3yl ol les QOL
v G sblalas wlesls ylacs aiwey ol o )00
Souge a5 Ll 51.(VF) 0,105 5929 QOL 4 HbAc
ol b hlaw Gloyo moe Slaal 51 S5 QOL
o &lg oo ol a5 Wleols s Sldllas 9 (Ve oY)
579 Con—dg (238 syl (S 5ed 0,Slas
Ol eleizl g (Solsls (60,8 bl g Jlg,
L hadye Jolse S0 (V8 9)0) asb a sl aie

Ohlew opl Sleyo sladsli p yo Slosrg ool QOL
Q) o,ls
SO0l Ao ¢ Loy S lown > cdlad 4> S
Sl adled sl e ol Jb cpl b el oo
Fo LYY aS Wlooges 8,90 p ylidore .oiiws 15,95 »
asle (Sl Slew > cdles ( cubo oles 1o o

YA

oo

e el Sdabie Glagslowy alox 5l cubis
DSt g e aid pere Gl ol a_as st
ol 2B bos (B9 9 (27 «Dlerg S e sl
Ol mB 5 58 (i 952y Azl )5 (5 lenn
Sl (Y g)) 00,5 co olml g0 o b g il 0SS
5 Do ol 55 guxr Bl Wlgiee epe ol
S V) TS g Sl p aS WS sl | Skl
() 3,185 o 156 ol Lo (Quality of life-QOL)
J& 50 Sl ol 5o (obs hlesy S slass
Ag 3l (S e bo (T wBb (o il
9 Sz 0850 Sl Cdl wh ja ) sl il
Jlo 55 ol (adlies Oysmmilyad ool s ol o5
JiS 5 Oades FY a5 050 0 003 (pmede (Y211
Cobo a M (A7 go) JL—w VAL Y. 0
VoP Jlo o bl cpl a5 09 oo (i g St
9 4 (F) o (AV 4/ £0.8) J85 fyeula Voo
as,e e L.;J.a.,c\S‘Y €98 Culio A Cewl oals ol
S ey el b cams oo St 5 1) cabis o)lse IS
s el o | a0 3k | LB 5 5005 L5 528
izl Jalge g Sy (o 5l o jlee s LB e
ol 5 s Jalye o Jlo 5 5 e Comar
0> b oad iy i) (Sl ool (glie o3 Jol
(S90S gyarie 2 pSokS Yol i (S 009
(F) 0ty o o g USIT b pno 5 Lol b pmo

stble (S8 Cuadg 5108 69,5 S0 4 QOL
Cobo 4 M Gllews (F 90) o)lo o,Lil closxl g
9 WS oo Jomii (0L L 093 loys sl Vg
b 5 OA §V) Cl s L3 51 S a1 QOL
B loye a0 plgices (e (Lo Ghlen Gl
5| st e Wl o il Sleladl g il o
S eadle ol Gus bl wes &1 ylag Js
() cml Lo QOL (o 5w 5l s gl <l
s Jelge Lol 5 oS iy sy st 5
sl < I oSon Jolge ol g il pgo QOL
(S5 pale 53 (0) WS 1B Buw 5590 (6 Ky
a5 sosee QOL 135,00 )15 4 &)5—2 59 4QOL
b b QOL 5 wiSioo (omin |y (sagee Jolse
oleal o calizes o gilews ,3b a4 &S Ce M



https://rjms.iums.ac.ir/article-1-7044-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-02 ]

Y g9 obd a Mo oyl pd (oudtis— I8 Cooliinl 5 (S5 CutsS bl awyp

SLIETD
Slew VO bl Son  shie gl o
Syge & bl Gl ot oSLe (F gg Sl 4Dl
33 o Gl b diged lgie 4 Bolal
pole oK —iils IS az oS @l anlllas £
(zbmu.1.REC.1394.95) o céb o Jly S—op
5 Sl asdllas Gulul ol regh 0 diged px>
10+ wiges p> Jgosd 5l ooliiul b g (TF) o Ko
VO 505 VO Golun Djgo @ g ol a3 S Jlas 0 345
A Ol gadod diged (lgie A5 0 e
z,_a* x s?
2
dZ
Jol—is ;5> a0 axdlae 4 04,9 sl i
Cobs adol able o b Jlo SO bl (Jle
adn 90,0 Hliw L ;o (6w aisle pilad o(d

n =

iS5 sl lan) feie (5 ke 4 Dl pae dLH S
g (g oy ‘p._.wl @, gdlawl s s e wile
St 435 355 Jal 5 adllas Sl 5,5 Ll
9359 Comnielgn 28 byl p b 5 a5 g0l plSin
e Jdo m s eesl 5l liail g 00,5 calis

O
Mol ley o (Jol Comd g iz g oy o Solgils
Al Br—an o)l (e 5 &5 «abis ylon &
Shaxi g 59, 5o yed Gloy Do 5 (559 Saellad
0l 50 SYI5—w uoren g Aldn jo pyed Sla s
Al (S92 §ylow ailw plad JSlew o2y
@y 2B (2l Joo bl (( By e (8 5 )le
@ pa B s ¢ 5 e 4l Giaw p opl el Cs o
.L:.us.: QT sLa sl 9 J.‘_QS; )‘ U= 9 KWAPXINY Lb@é}n)]
4 HbAC 3l Ghagh cnl 5o 005 (5 )5leez llon
Sl as ol solaiul g3 08 S el olsie
-1 el jo glial celw VoY 51 e o Lo
e g b5 (625 95 B plol (6 25 95 e A
5 <855 plowl hlew Sl s Loy 9 51 5

sy 5l ool

VP 3T A oled Y8 oy 5jl) ipSiiijo ogle alan

V4

a0y bl 4 cdlw slacadle a5 Slpe a b
IS lade 5l slas (VA VYY) asS o Jos ckilonges
S 7St Oy P dmy o0 5 4 (S0 Ole
Solel o, guiS 5l (S s — 8 ol
- o8 coliinl (V) il s coodl b g o glow
oS 9 09> P05 e (2Ll plgie 4 (i
25 Slemaa Slad Jobo o (ST el 1 2
Srae QST Bl &0 4 Vsaro g 390 o0
ool b aie iy slayge;l Job ,o (VO max)
VOmax oaisS yod ool Jolse 050 g0ty o5
“Sﬁ.lﬂ 00 49 “;3)9 9 (5"13 é)il..o..c )‘ ..\_..:)L..C
3, Slos oS o cud )b (g9, il o8 b
WS)b Qsle Glaﬁ?uv LsL(bdeJ.?LA )-’LAA’ 9 Lga..f
o515 5 b yaiTsin o Bl ( M _ae Lzl
Slpoa S o 5l olediged (Sed 4SS S nge
Cad,b L VOymax (V) 5Y) ws i VOmax
oaly ylis g cwl lad o sl o Slae ¢ (60 ,Sas
Lol oo b omas- ol8 Solel 5 Slown> cdlad
ol s als ales 5l Sedlw wlgd pass
AVY) Sl Lo o yoa 9 S50 g (Sgpem (b (5)le

o—rbii— A8 Folo] coais ariS Llas 4y axg5 b
Olye &g oo 9 S (S bl e pite SO
28 bgn s Sl o Cundbes L o it
Ot 30 WlgS o cmmiii- 8 Solal ol plo (YY)
49 g alsl oSt o ae b n g e Sl
Cobioa diwe Ghlew o (Bgye -8 o5 )les
L Jelge aSolayamgi Lo il azgi 0,00 ¥ g
omdii— 8 Folol bl sy g (5 uSojlasl o)l
Ceodos b Lo o glown > (Solel e SO ylgie 4
B8 Dyg0 ¥ogss Cubs 4 M )]yl QOL L

ol Gador Bud ol aieS Lo 4 axgi b
(i b Caalitn | g (S5 CodS bLSI (o 2
05 Y gg5 Cobis 4 M ol o

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7044-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-02 ]

aagSS (903l (guiti= ld (Sl pyg =) Jgaa

YU 4 Jls ¥2 Jlo ¥a-¥. Juo va-v. Jo va-a JPRUPAN
)] Sy )] s )] 0 )] Sy e
FF-F) £oyy FY-F) ya-vy FY-va YA-YO Fy-va YE-YY odlall 358
FY-¥o Fr-¥) Fo-ff FY-f. Fo-fY F1-va FY-fY £oyy g ks
FA-FA FO-ff FY-f5 FY-fY FY-f5 FY-fY ¥5-¥0 FY-1) 7S
00—+ fa-f5 BF-¥A Fa-fo OY-¥A FY-¥f o5y FY-fY bwgie
oA-05 ov-o- aY-00 ov-o- o5-0f O-FA Fr-ov VYA b
£5-01 FY-0F FY-0A 5.—0¥ £5-0V 03-0Y F5-0V 03-0Y Cpnds

O yehaie a4 Flisg S sl o o 5l ioren
JS‘_g‘JJ o po u.a‘ aS ol oolaw! 90 ols (5"1"["
S5 IV o Jlges
ol oy s kel slady, 5l Gaios o
o =2 5l el gla pxie o BLS) )
5 4550 Sldes adS 0l oolain] fygw o (Siann
Ja_wyspf AN (5)‘0‘5.2.'.4 E_'a_ujé Lg)Lc] J».L’u

il

S5 500 Sledbl 5l ol s 4y gl V' Jgox
(0333 o S, lilinl Bzl 5 Silee Jolis la Soges]
gl g QOL ¥ g4 cobs ()l 4 Mol aisl
A5l oo HbAC

o g (¥ Jgo2) (Sod co o 0 a>g5 b
Coo B ul g P< ofe o) g1r=2/V)) (5 lo sime
Yoeg cobs 4w olen QOL 5 o —uiis - 5
3 o 5 8l ey 58 20 st L)
g st bl uoren o bls 5929 )] les QOL
HbAC § c—wiis b8 colii_ul o (o) cxe
eiiS — 8 Calii il g (P=+/+ < ¥ g1=—+/FYA)
A odslice cobs dmls g P=+/+\V) g1=-+/7-Y)

lo:

QOL 5 —tii- b8 ool wl b3l ) o
5 i bl as oo s sl gaasd gulis

http://rjms.iums.ac.ir

5SS 903 51 Gl (o ats — (B (Solel o 51 5
O90;) plol ogu yge3l plaeil 51 L8 (YD) ol eolaiul
Gi9al Jlowt 4 (B 559 S 239l 528 Lo 55 2SS
U K= ‘).’>‘ )L._..u); )9_.4.‘> )0 uﬁ“’)‘ 'AL>U‘ 9 K oolo
sl Hhai cog Lhal s 1) jlew cudlw Cansyg

sk
L) Gl blie o (656518 5l my b G0g05]

f08 ¥ S o 0 Gieailw Y IY L gl A glas)
9l ez b o g Sl b T wisls plox]
5 ey b ol ol nly plSie 5 98138 o
S T adds p2 0 (w051 Gl 1) o by
a5 Sslas g bopad o) Laas g il plxil |
4B 15 45 3 b pig e o] e s 1 s
Dy aiBo ¥ Goe as 905 plsl le; o solaiul
Al Yr S a0l o pled 5l o Al Y
00 yous Cawd s oy 5l eolaiwl b Cdd )b s olaws
g oo yyled slao)bs ooy anlia L .(YO) o
F2905] (Sobol a3, (V Jgaz) (Fog03] uizz 5 (o
VO del i doz 5 3l ool wl b ol e QOL

ST kS 00 4o SIS s Gy e
(Diabetes quality-of-life- DQOL ) b ol
125 89t JeaS5 sy s (F9) b 5 4
Sy bl SYIg @y ks 5o Jlo Sl 50
53,5 axloas jlow b Stagh (b 5 ole>
Sl SL5 bl b 3y asligly 5o Lo slogesl
b g P=fee) g1 =2/VY) del iy opl

VO 3T @ el Yoy 15jly pSiibjs ogle alan


https://rjms.iums.ac.ir/article-1-7044-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-02 ]

Y g9 obd a Mo oyl pd (oudtis— I8 Cooliinl 5 (S5 CutsS bl awyp

(585 10+) o ago] (31,5 90> Slaseda Jguz —F Jga

e Bl >l oSSle e
FIYA FEIV (W) oy
vIYE VI/¥¥ (p,5555) 0is
YV Sy (Jlo) b dilo
WY FE/VY (0505) (Sj cuS
Y/¥¥ AN¥A HbA:c%

b a5 (g3 A8 S (S5 CatsS b oaniii— o8 Coalil bl oy =Y Jgas

S bsine o (S oy (N) g3 el pmsla
(P) (1) G e
/ey DA \I'B S35 caiS & (s — 5 ool
ofee¥ —+/$YA V0. HbA € & (i — 5 ozl
AN — /5y \O- Cobd able & (s = 5 Coolinul

@ Mo ghle s o Sl sezse (2)lse (n e
el osall o 4y 5 el (i p3igil S5 5
Sl ogbige (o) S Lai> b L8 oLl
5 o3 8 S0l g om0 palS | 5 uS]
FRRTRTS VPRI PR & )....L, sabo ol
Olfse 9 Sl ot Gileyd aicloy S (b Glilen
sty JB Ol g (o5 559 Ol yei b baee )
u.CL’ Lr“"))j g_JL..’),oJ '0)51 Cwd ‘;9)‘0 ULA)\) l.a
O g 9> i3 J S S 9 o (9 R
5 VOomax ioll 51 S glad 2l old b
el @ M (hle )0 (25555 Slu el 4 6,155l
ol b cas g oo (YY) (V) oL o ¥ g4
Ollews QOL (Lo o 5 jlas cols ) cadle ial33l b
Ohlosy Glomzr Cund g » Wlgi oo a5 wlbigo (o3
oeals g g o GlElbgas b ansls e ol
aS 6ol BIL(YY) aas als 1) ol ke QOL ceods
W30 ee 5939 Sl el b i S (S
ol e Wyl s yoslhs Consy glews Solol s

VP 3T A oled Y8 oy 5jl) ipSiiijo ogle alan

Shlew QOL ¢ pwnati- o8 Cldin ] opn (5 lo sxs
SPID Babod 10 . [0 0925 ¥ oggs Culis 4 M
SN Cwliin] 15 byl eads ol Jow g o) Ken g 48
Ohles QOL 5 cogae Coodls p 55e Jalge 51 (So
g pol> Gudod mls b as (YY) ol lgie 20bo
Oble 59, ploidadon ) ()Sen g cutl adl oo
oealS aSs ais S 15 Y ge colus 4 M
Lo pdedl 4 cowlus o PLSL VOmax
w.calf 9 Sl ¥ &9.: wl.n) 9 u.a-lg_a.m.)‘ 4 g.,uojLGL.c
Solo ©dy—ion sl pte b Jole S VOmax
Ohlew jo cdél —was- L8 SoleT jo s

9 u")‘ﬁ"’ &= (LR uiouc 9 OHGA ol Gul.u)
Jo iz am0 med gl llew nl )3 1) jae 9 S e
30 60,8ae LS| 0silgi s a5 s 3529 0salls
P! Cleadl (L guil o Sae LS (gl 4
S BB o U ol s ol s ac
a2 o il cubo Ghlew ol g0, Slee cu8)bs
—e B sl g lon oS L Sl cldled (Y1)

Mo Hhlows yo e don 51 50 1o 9 S e g (B9ye
AN

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7044-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-02 ]

Oedgm 3l sl 003 15 (pizmen 5 (el g 3T SIS
by (55 5l S S SBlop e ge Wilgi oo
319 GLUT4 sla Jol> olasws oli8l L ogls ola e
»ly ol i a5 Dl_ac sog Lwli8l oe—w
@ o% G b GRIEl ca )ls (93 SIS cb oy
ol i lalslae Oladss (YA) 09— co (e gl
oS 3 09 b o055 Ol yed OMSae a5 sl ools
3V oS00 ¥ g5 Cubs 4 M yl)lews ;0 HbAC
Sl b 59 Sl yed ploxil g Jad (S5 S (T
P S sie cbile 5 ghlse abiwl SYsb Cue
Sl ypes (YY) oY) aeo co iol3dl ISl M _ac
wZobd Co e by Si Glyie @ 5lno 5l (B
A el gl g plde @) ea b ool en
9 )5 Sy S jg—o & IMae I 5 slaog S
S pde 50 Wl dado Ve JBlas Goe 4 pglae
(O oS Wl Slo el 5 09 o0 oolaiw I el
oolitl 5955 553 (65,0 5l Baas Sl )Lae
Job )0 zm,w 4 olac (5658 w3 Ll wasS oo
sl ol o sloaul 5 3S6l5 Lawgs boes
AS e wgi ool adei 1 VL se Ll SIS
oo Bl 93 a5 mhaw (plpli S o Bpas
Cellad Gl g gl 4 (Dlae slo Job—
Sl 0900 b Dly0029)S e plls 2 0559 IS
Obles (! 59 (b 9 By (old 0 Shos 35
(FF FY V) 0gis
Llslas ol ol_is bl Gadod gl i
Cabs aklo 5 s5lse (Sobol i 5yl sine 5 (e
590 ol . ulls 029 ¥ gai Cubis 4 M Lo o
2 Olie a1y cubs 4 Ml sla o 56 ol Ko
Obles (Rl QOL 5 Glo—uz any 5o Jolse |l

http://rjms.iums.ac.ir

AY

b e 3131 & Corad 31 ol 5 03 1,3 5
il A bls g3 S5 5l g anligs s
S Slow FoleT L o3l g Jlad ol 81 ol by
o) Sy oS o8l 4 e s (5 QOL
0 9 S0 Ol g (B9~ sla )le 1
V) o s 6 5 mb omds - d8 Folel g S
Solel a5 S gt e yol> Gz ol 4 a5 b
g 00 (e Jolse 5l (S0 Wl oo i - 8
ALY g ol 4w ke QOL o 550
byl as ols l_ii bl gudod gl (95 28
HbAC zhaw 3 5jlsn Solel o (5,00 cixe g hio
5 S ails 0529 ¥ g5 cobis 4 M )l jle 4o
5 65l (Tolol (o 4 &5 i o o San
Lool,dlas” wis )57 olgie g aisls yy HbAC o
5 Foslhe G5y gLl JVL ts - (8 (Sl
Cooliwl b ol y8l 4y o 555 5mb HDAIC el
Sloar ol guiod gls L as (Y0) wisg 5ol
Olaie leiddod 10 50 o)L Ken g Cwldgl .oils
-8 o Slas jialS 4 e Cubo (ghlen a5 WSS
O3> A8 s ;S b bl ) o oS 05l pe (oundS
Cawl ool 5,155 (YD) 0l Lo o) 5l (c8b o)lse
s S35 SIS LS 5 e > S lled o
3565 Joo 5 gl 4 Cliw T anl S50
Shles onl 0% a8l (31 5ol mlaw g 00 Y,
SHhas sl il cage pliie Glomar colled
e 5 5SS gl 3 I 5o i lyie
5 bwgio Gl b glowws cdled (YY) 09 SUSL
Glooas 3 0,8l )0 dgue g polae iolidl YU
PR IIOU POV - Y CYVE SO K JUN-S VRS OO BN POWe
oo S5ete 1 9 9IS (o0 (3L sl Joe 3 (oot
);‘ u.a.ls_a.u." J.Q..c JJLQ.A Bt wsLﬂLA umlf 9 )59K
B 0 \)L?l." 6[.@ 6)1.? )Lw (Y’V) A.:)‘Jf <?

VO 3T @ el Yoy 15jly pSiibjs ogle alan


https://rjms.iums.ac.ir/article-1-7044-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-02 ]

Y g9 obd a Mo oyl pd (oudtis— I8 Cooliinl 5 (S5 CutsS bl awyp

=

L;QLJ as ols ylis o b gadod gl fgamme 4o

Wi lhlows )9 QOL g b bL3 | 5o gs‘“"‘“"_gs‘b
A 09T Qyﬂ Sk 5l.cus s HbAjc GLM PROWI
05 o, Nles hg) SO uizmen g 2l Sole cde 4
Crans 45 ] annii— B Folel romis j0 aie
SHp e a5l ‘Ls‘z’lii’*é.uj" 9 Sl sloyge;l &
2835 Uiy S lg e wlad 4 yiy blug b

2 SIgliogs )5 Condy (ruizen s QOL o iy
SELY £ s & M oyl

References

1. Ghalavand A, Motamedi P, Rajabi H, Khaledi N.
Effect of Diabetes Induction and Exercisetraining on
the Level of Ascorbic Acid and Muscle SVCT2 in
Male Wistar Rats. J Shahid Sadoughi Univ Med Sci.
2019;27(12):2149-58.

2. Ghalavand A, Delaramnasab M, Ghanaati S,
Abdolahigazari M. Comparison of the effect of
telenursing and aerobic training on cardiometabolic
and anthropometric indices in patients with type 2
diabetes. Razi J Med Sci. 2021;28(4):34-45.

3. Jing X, Chen J, Dong Y, Han D, Zhao H, Wang
X, et al. Related factors of quality of life of type 2
diabetes patients: a systematic review and meta-
analysis. Health Qual Life Outcomes. 2018;16(1):1-
14.

4. Awad SF, Al-Mawali A, Al-Lawati JA, Morsi M,
Critchley JA, Abu-Raddad LJ. Forecasting the type 2
diabetes mellitus epidemic and the role of key risk
factors in Oman up to 2050: Mathematical modeling
analyses. J Diabetes Invest. 2021;12(7):1162-74.

5. Dickerson F, Wohlheiter K, Medoff D, Fang L,
Kreyenbuhl J, Goldberg R, et al. Predictors of quality
of life in type 2 diabetes patients with schizophrenia,
major mood disorder, and without mental illness. Qual
Life Res. 2011;20(9):1419-25.

6. Al-Taie N, Maftei D, Kautzky-Willer A, Krebs M,
Stingl H. Assessing the health-related quality of life in
type 2 diabetes patients treated with insulin and oral
antidiabetic agents. Wiener Klinische Wochenschrift.
2021;133(5):167-72.

7. Schram MT, Baan CA, Pouwer F. Depression and
quality of life in patients with diabetes: a systematic
review from the European depression in diabetes
(EDID) research consortium. Curr Diabetes Rev.
2009;5(2):112-9.

VP 3T A oled Y8 oy 5jl) ipSiiijo ogle alan

AY

Cobo shlow aSul 4 a5 b (FO) Wlos,S 38 xe
Oz 5 (F7) 0l oo o iul38l L bLS I 0 ¥ g
Al b (Bgye -8 ()50 abox sl ol (55l
onl 30 eiis - 8 Solel cobs ailw i3l L
ot oS a8l o Yauy g ke b o rals ol 3
P sl VE Gl L 0 5 Y g5 by
093 JrS Sl alie ;0 05 e wgiS Ll
At solosine jsb 4 oS cul lad e oo
(FA) 090 oy Jlo FO YL 0131 o ol p F olsdl
Cebs & M (hler (59, (S 50 Gl 5 50
s b gilen 55 SYeb Do aS Wio S 515 Y g4
39 (F9yem ol Glacsylony o 5 S po 5l 0L boes
aS 0 cumlinw ‘_s.ul.nb u‘)l’“—' 99 09 gf).o O e s
SO sl 65 0mb owas - 8 L;.)LJ s
4 a8 0l ge oo §)lems SO ol (5)lew Sk
& ke wlgi e 45 05 wials Cubs (2)lge Jle
O o b Bk 51 (Y) ol ol 3l nl o QOL rals
SV Gl Solel w9 Jad S S
ogills sLalie 5l g5 0B S p edle Olgiioe
JUCIGINY P uc’:)b.c ol LS:Lo._...o s eules
QOL Sgutr ..\.:‘yGA aS (0’3??) ) )L})j:;'-).g
OV 90+ aBl S50 ¥ gg Cubs 4 Mive ol jlocs
030l g9, Slas Folel mha v , ol gm0
A otz (cedid— o8 Coliin] lgie 4 4 gSS
ot 8 Solel 5 el Jolge aSul b a5 L
(890, O, Nes ol Gudod ,o (V) s i e
Al go,Shas 5 o)l sl yerio (slS gan mhans
PO o L ok o 4 15 (5500
aS b L QOL b (pwsis- I8 coolain ] sacmobly )
lacuogame 3l g ol 5ol Lol i o

V) - Q.
“)9

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7044-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-02 ]

8. Polonsky WH. Emotional and quality-of-life
aspects of diabetes management. Curr Diabetes Rep.
2002;2(2):153-9.

9. Martino G, Caputo A, Bellone F, Quattropani MC,
Vicario CM. Going Beyond the Visible in Type 2
Diabetes Mellitus: Defense Mechanisms and Their
Associations With Depression and Health-Related
Quality of Life. Front Psychol. 2020;11:267.

10. Trikkalinou A, Papazafiropoulou AK, Melidonis
A. Type 2 diabetes and quality of life. World J
Diabetes. 2017;8(4):120.

11. Trief PM, Wade MJ, Britton KD, Weinstock RS.
A prospective analysis of marital relationship factors
and quality of life in diabetes. Diabetes Care.
2002;25(7):1154-8.

12. Miksch A, Hermann K, Rolz A, Joos S,
Szecsenyi J, Ose D, et al. Additional impact of
concomitant hypertension and osteoarthritis on quality
of life among patients with type Y diabetes in primary
care in Germany—a cross-sectional survey. Health
Qual Life Outcomes. 2009;7(1):1-7.

13. Testa MA, Simonson DC, Turner RR. Valuing
quality of life and improvements in glycemic control
in people with type 2 diabetes. Diabetes Care.
1998;21(Supplement 3):C44-C52.

14. Masoudialavi N, Ghofranipor F, Ahmadi F,
Rajab A, Babai G. Quality of life in diabetic patient
refers to diabetic association of Iran. Behbood J.
2004;2:47-56.

15. Lustman PJ, Anderson RJ, Freedland KE, De
Groot M, Carney RM, Clouse RE. Depression and
poor glycemic control: a meta-analytic review of the
literature. Diabetes Care. 2000;23(7):934-42.

16. Schmitt A, Bendig E, Baumeister H, Hermanns
N, Kulzer B. Associations of depression and diabetes
distress with self-management behavior and glycemic
control. Health Psychol. 2020.

17. Guilbert J. The world health report 2002—
reducing risks, promoting healthy life. Educ Health.
2003;16(2):230.

18. Wood FG. Ethnic differences in exercise among
adults with diabetes. West J Nurs Res.
2002;24(5):502-15.

19. Van der Berg JD, Stehouwer CD, Bosma H, van
der Velde JH, Willems PJ, Savelberg HH, et al.
Associations of total amount and patterns of sedentary
behaviour with type 2 diabetes and the metabolic
syndrome: The Maastricht Study. Diabetologia.
2016;59(4):709-18.

20. Henson J, Dunstan DW, Davies MJ, Yates T.
Sedentary behaviour as a new behavioural target in the
prevention and treatment of type 2 diabetes. Diabetes
Metab Res Rev. 2016;32:213-20.

21. Kohzuki M, Cho C, Takahashi R, Harada T.
Importance of Physical Activity and VO2max: Five
Major Determinants of VO2max. Asian J Hum Serv.
2018;15:85-92.

22. Strasser B, Burtscher M. Survival of the fittest:

AY

VO,max, a key predictor of longevity. Front Biosci
(Landmark Ed). 2018;23(23):1505-16.

23. Kurl S, Hakkarainen P, Voutilainen A, Lénnroos
E. Combined effects of maximal oxygen uptake and
glucose status on mortality: The Prospective KIHD
cohort study. Scand J Med Sci Sports. 2022.

24. Nejati Safa A, Larijani B, Shariati B, Amini H,
Rezagholizadeh A. Depression, quality of life and
glycemic control in patients with diabetes. Iran J
Diabetes Lipid Disord. 2007;7(2):195-204.

25.Jekal Y, Lee MK, Park S, Lee SH, Kim JY, Kang
JU, et al. Association between obesity and physical
fitness, and hemoglobin Alc level and metabolic
syndrome in Korean adults. Korean Diabetes J.
2010;34(3):182-90.

26. Nasihatkon A ,Pishva A, Habibzadeh F,
Tabatabai M, Taherqashqaei zadeh M, Hojjat F, et al.
Determining the reliability and validity of the clinical
quality of life questionnaire for diabetic patients
(DQOL) in Persian. Iran J Diabetes Lipid Disord.
2012;11(5):483-7.

27. Shokohifar M, Falahzadeh H. Determination
quality of lifein patients with type II diabetes
andpresentation a structural model. J Mazandaran
Univ Med Sci. 2014;24(116):84-92.

28. Leite SA, Monk AM, Upham PA ,Chacra AR,
Bergenstal RM. Low cardiorespiratory fitness in
people at risk for type 2 diabetes: early marker for
insulin resistance. Diabetol Metab Syndr. 2009;1(1):1-
6.

29. Kang SJ, Ko KJ. Association between resting
heart rate, VO2max and carotid intima-media
thickness in middle-aged men. IJC Heart Vasc.
2019;23:100347.

30. Tadic M, Grassi G, Cuspidi C. Cardiorespiratory
fitness in patients with type 2 diabetes: A missing
piece of the puzzle. Heart Fail Rev. 2021;26(2):301-8.

31. Shah SZ, Karam JA, Zeb A, Ullah R, Shah A,
Haq IU, et al. Movement is improvement: the
therapeutic effects of exercise and general physical
activity on glycemic control in patients with type 2
diabetes mellitus: a systematic review and meta-
analysis of randomized controlled trials. Diabetes
Ther. 2021;12(3):707-32.

32. Arun S, Muthueleckuvan R, Muthuraj M. Effect
of aerobic training on VO, max of diabetic men. Int J
Physiol Nutr Physic Educ. 2019;4(1):1055-1057

33. Strotmeyer ES, De Rekeneire N, Schwartz AV,
Faulkner KA, Resnick HE, Goodpaster BH, et al. The
relationship of reduced peripheral nerve function and
diabetes with physical performance in older white and
black adults: the Health, Aging, and Body
Composition (Health ABC) study. Diabetes Care.
2008;31(9):1767-72.

34. Wei M, Gibbons LW, Kampert JB, Nichaman
MZ, Blair SN. Low cardiorespiratory fitness and
physical inactivity as predictors of mortality in men
with type 2 diabetes. Ann Inter Med. 2000;132(8):605-


https://rjms.iums.ac.ir/article-1-7044-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-02 ]

Y g9 obd a Mo oyl pd (oudtis— I8 Cooliinl 5 (S5 CutsS bl awyp

11.

35. Abushamat LA, McClatchey PM, Scalzo RL,
Schauer I, Huebschmann AG, Nadeau KJ, et al.
Mechanistic Causes of Reduced Cardiorespiratory
Fitness in Type 2 Diabetes. J Endocrine Soc.
2020;4(7):bvaa063.

36. Tahan P, Ghalavand A, Heydarzadi S, Maleki E,
Delaramnasab M. Effects of aerobic interval training
on iron stores and glycemic control in men with type
2 diabetes. Razi J Med Sci. 2020;27(8):105-14.

37. Yaribeygi H, Atkin SL, Simental-Mendia LE,
Sahebkar A. Molecular mechanisms by which aerobic
exercise induces insulin sensitivity. J cell Physiol.
2019;234(8):12385-92.

38. Soya M, Jesmin S, Shima T, Matsui T, Soya H.
Dysregulation of Glycogen Metabolism with
Concomitant Spatial Memory Dysfunction in Type 2
Diabetes: Potential Beneficial Effects of Chronic
Exercise. Brain Glycogen Metab. 2019:363-83.

39. Ghalavand A, Shakeriyan S, Rezace R, Hojat S,
Sarshin A. The effect of resistance training on cardio
respiratory factors in men with type 2 diabetes. Alborz
Univ Med J. 2015;4 (1):59-67.

40. Gabriel BM, Zierath JR. The limits of exercise
physiology: from performance to health. Cell Metab.
2017;25(5):1000-11.

41. Short KR, Vittone JL, Bigelow ML, Proctor DN,
Rizza RA, Coenen-Schimke JM, et al. Impact of
aerobic exercise training on age-related changes in
insulin sensitivity and muscle oxidative capacity.
Diabetes. 2003;52(8):1888-96.

42. Ghalavand A, Shakerian S, Zakerkish M,
Shahbazian H, MonazamNejad A. The Effect of
Resistance Training on Anthropometric
Characteristics and Lipid Profile in Men with Type 2
Diabetes Referred to Golestan Hospital. Jundishapur
Sci Med J. 2017;13(6):709-20.

43. halavand A, Shakeryan S, Nikbakht A,
MEHDIPOUR A, Monazamnezhad A, Delaramnasab
M. Effects of aerobic training on cardiorespiratory
factors in men with type 2 diabetes. J Diabetes Nurs
2014;2(2):8-17.

44. Jokar M, Ghalavand A. Improving endothelial
function following regular pyramid aerobic training in
patients with type 2 diabetes. Razi J Med Sci.
2021;28(6):60-9.

45. Hadipour M, Abolhasani F, MolaviVardanjani
H, Eybpoosh S. Individual and Environmental
determinants of Health Related Quality of Life in
Iranian patients with type II diabetes. ISMJ.
2014;16(6):428-35.

46. Laiteerapong N ,Karter AJ, Moffet HH, Cooper
JM, Gibbons RD, Liu JY, et al. Ten-year hemoglobin
Alc trajectories and outcomes in type 2 diabetes
mellitus: The Diabetes & Aging Study. J Diabetes

VP 3T A oled Y8 oy 5jl) ipSiiijo ogle alan

Ao

Compl. 2017;31(1):94-100.
47. Balcioglu AS, Miiderrisoglu H. Diabetes and

cardiac autonomic neuropathy: clinical
manifestations, cardiovascular consequences,
diagnosis and treatment. World J Diabetes.

2015;6(1):80-91.

48. Hillier TA, Pedula KL. Complications in young
adults with early-onset type 2 diabetes :losing the
relative protection of youth. Diabetes Care.
2003;26(11):2999-3005.

49. Huo L, Magliano DJ, Ranciére F, Harding JL,
Nanayakkara N, Shaw JE, et al. Impact of age at
diagnosis and duration of type 2 diabetes on mortality
in Australia 1997-2011. Diabetologia.
2018;61(5):1055-63.

50. Yaribeygi H, Butler AE, Sahebkar A. Aerobic
exercise can modulate the underlying mechanisms
involved in the development of diabetic
complications. J Cell Physiol. 2019;234(8):12508-15.

51. van Laake-Geelen CC, Smeets RJ, Quadflieg SP,
Kleijnen J, Verbunt JA. The effect of exercise therapy
combined with psychological therapy on physical
activity and quality of life in patients with painful
diabetic neuropathy: a systematic review. Scand J
Pain. 2019;19(3):433-9.

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7044-en.html
http://www.tcpdf.org

