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ABSTRACT
Poor sleep quality is common among patients with
diabetes. It has destructive effects on physical and mental health as well as quality of life.
This study was conducted with the aim of investigating the sleep quality of patients with
myocardial infarction in two diabetic and non-diabetic groups.
This descriptive and analytical study was conducted in 1402. 282
patients with myocardial infarction were included in the study as available. The data
collection tool was a demographic information and standard sleep quality questionnaire.
The data was analyzed in SPSS version 26 using descriptive and analytical statistics. The
significance level of the tests in this study was evaluated with P<0.05.
The mean and standard deviation of age in diabetic group patients was
58.19+10.02. The type of myocardial infarction (p=0.3) and the level of education (p=0.2)
were not significantly different between the two groups. The results of the Mann-Whitney
test showed that the subjective sleep quality, sleep latency, daytime dysfunction, and the
overall sleep score in the two diabetic and non-diabetic groups had statistically significant
differences (p-value <0.05).
The results of this study showed that the subjective sleep quality, sleep
Received: 18 Dec 2023 latency, daytime dysfunction and overall sleep score of patients with myocardial infarction
Accepted: 16 Jan 2024 were different in diabetic and non-diabetic groups. Therefore, it is recommended to create
Available Online: 19 Feb 2024 appropriate strategies to improve the treatment of these patients and effective training on
improving their sleep quality.
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Introduction

iabetes mellitus is a growing public health

concern worldwide. In 2021, the International

Diabetes Federation reported that

approximately 537 million people were living
with diabetes. According to national surveys in Iran, the
prevalence of diabetes was estimated to be around 10-15%
and pre-diabetes to be around 25-31%. Diabetes is a known
risk factor for cardiovascular disease, which is the leading
cause of death worldwide. More particularly, diabetes is an
important risk factor for adverse outcomes following acute
myocardial infarction. Studies have shown that older age,
female gender, high body mass index, poor blood sugar
control, longer duration of diabetes, diabetes
complications, and psychological factors increase the risk
of poor sleep quality in diabetic patients. In addition, poor
sleep quality is common among patients with diabetes. It
has destructive effects on physical and mental health as
well as quality of life.

Sleep is a period of physical and mental rest for the body
and an essential human need that is vital for good health
and quality of life. However, sleep disorders,
environmental disturbances, as well as mood disorders
negatively affect sleep quality. In Iran, especially in Guilan
province, little information has been reported about the
sleep quality of myocardial infarction patients who suffer
from diabetes and those who do not. Since the quality and
duration of sleep in patients with myocardial infarction can
be improved, this study was intended to devise the
necessary plans for secondary prevention by examining
and knowing the influential factors in Guilan province.
Therefore, this study identified the prevalence of poor
sleep quality in patients with myocardial infarction in both
diabetic and non-diabetic groups.

Methods

This descriptive-analytical study which was conducted
in 2023 included 282 myocardial infarction patients
referring to Dr. Heshmat Hospital in Rasht who were
selected using the convenience sampling method. They
were examined after informed consent was obtained.
Patients younger than 18 years old who suffered from
dementia, cognitive impairment, or any incurable disease
or had a life expectancy of less than 1 year were excluded.
According to the definition of ESC 2018, myocardial
infarction refers to high troponin c along with at least one
of the following symptoms: 1. Presence of signs of cardiac
ischemia 2. New changes indicating ischemia in ECG 3.
Presence of a pathological g wave in ECG 4. The presence
of imaging findings based on the recent destruction of the
heart myocardium or regional abnormalities in the
movement of the heart wall is justified by an ischemic
cause. 5. Finding a clot in the coronary arteries of the heart
in angiography or autopsy. After consent was obtained
from the samples, two questionnaire forms were used to

collect information, namely a demographic information
questionnaire and the Pittsburgh Sleep Quality Index

(PSQI).

The PSQI is one of the best tools for sleep quality
measurement developed by Dr. Buysse and his colleagues
at the Pittsburgh Psychiatric Institute in 1989. The internal
consistency of the questionnaire was verified by obtaining
a Cronbach's alpha of 0.83. In 2012, Farhi et al.'s calculated
validity and reliability values of this questionnaire were
0.54 and 0.77, respectively. This questionnaire originally
had 9 items, but since Question 5 contains 10 sub-items,
the whole questionnaire has 19 items, which are scored on
a 4-point Likert scale from 0 to 3. PSQI has 7 subscales:
subjective sleep quality, sleep latency, sleep duration,
habitual sleep efficiency, sleep disturbances, use of
sleeping medication, and daytime dysfunction. The data
was analyzed in SPSS version 26. Descriptive statistics
(mean, quartile deviation) and Mann-Whitney test were
used to describe and classify the data to compare the sleep
quality of patients with myocardial infarction in two
diabetic and non-diabetic groups.

Results

In this study, 46.7% of patients in the diabetic group
and 68.2% in the non-diabetic group were male. The mean
+ standard deviation of age in diabetic group patients was
58.19 + 10.02. There was no significant difference between
the two groups in terms of age distribution (P=0.2). As far
as marital status was concerned, 83.3% of diabetic patients
and 93.2% of their non-diabetic counterparts were married.
With regard to the type of myocardial infarction (P=0.3)
and the level of education (P=0.2), there was no significant
difference between the two groups. The results of the
Mann-Whitney test showed that the subjective sleep
quality, sleep latency, daytime dysfunction, and overall
sleep score in the diabetic and non-diabetic groups had a
statistically significant difference (P<0.05).

Conclusion

Diabetes is one of the common metabolic diseases that
has a negative effect on patients’ quality of life and sleep,
and it has no definitive treatment. The quality of sleep as
part of the quality of life is the most important indicator for
evaluating the healthcare and treatment status of chronic
diseases, including diabetes. One of the main goals in the
treatment of diabetic patients is to improve the quality of
sleep and ultimately the quality of people's lives so that
they can experience a normal life. This study investigated
the sleep quality of patients with myocardial infarction in
diabetic and non-diabetic groups. The results of the Mann-
Whitney statistical test showed that the mental quality of
sleep, delay in falling asleep, daily functional disorders,
and overall sleep score had significant statistical
differences in the diabetic and non-diabetic groups, which
is consistent with the results of Barakat et al. In another
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study conducted in 2023 by Saparvan et al., poor sleep
quality was observed in almost a quarter of patients with
type 2 diabetes.

The results of this study showed that the subjective
sleep quality, sleep latency, daytime dysfunction, and
overall sleep score of patients with myocardial infarction
were significantly different in diabetic and non-diabetic
groups. Therefore, it is recommended to devise appropriate
solutions to improve the treatment of these patients and
develop effective training techniques for improving their
sleep quality.

Ethical Considerations

Compliance with ethical guidelines

The Ethics Committee of Guilan University of
Medical Sciences (IR.GUMS.REC.1402.204) approved
the study.

Funding
None.
Authors contributions

The authors confirm their contribution to the paper as
follows: study conception and design: Salari A and
Ahmadnia Z; data collection: Ahmadnia Z; analysis and
interpretation of results: All authors. All authors
reviewed the results and approved the final version of the
manuscript.

Conflicts of interest

The authors declared that they have no conflict of
interest associated with this study.

Acknowledgements

This study was extracted from a research project. We
are grateful to the Heart and Vascular Diseases Research
Center, the Honorable Vice-Chancellor of Research and
Technology, and Dr. Heshmat Hospital of Guilan
University of Medical Sciences, who provided the
necessary assistance in conducting the research. We are
also sincerely grateful to the respected patients of the
post-angiography department and the respected staff.

Salari A, et al. Sleep Quality with myocardial infarction. JSMJ. 2024; 22(4):507-514




g_ri*")"u;"k"um F oo lows YT 2,53 VFY ;00 9 192 ke

ol go—>

I;w.% 9).: Al

U 9 (D 89,5 93 132 gm0 (gl il 4 Wine oy low Dlgs S
s a5 ) g sl Sl W 3l 5Vl P

.O,ﬁl tk:u:}) ‘OM:? uS..::)’.L ﬁ,l& olRuidly 5@)’.& anla Comins ")uw)\oﬁ (8955 9 L.Jé 05; ‘@955 9 LfJé dud)\oﬁ UG;&:J }s’o R

Use your device to scan
and read the artile online Salari A, Gholami Chabok B, Borghei Y, Ahmadnia Z [Sleep Quality of Patients with Myocardial Infarction
in Two Diabetic and Non-diabetic Groups (Persian)]. Jundishapur Scientific Medical Journal. 2024; 22(4):507-514.
10.22118/JSMJ.2024.431212.3337

d

https://doi.org/10.22118/jsmj.2024.431212.3337

USe ©NOIS
BY NC

9 sy 9 o s g1 (gt S 31 5 Consl @l Sl & Mo lont o 53 cins s s [ETRONS
9 (b 09,5 93 13 3B n0 (gl ;1 4 Wano oyl Dl CusS oy p B b axdlhs (] 3,15 (S5 oS ((pien
L85 O g0 (D
90 3530 99 5 &1 Y o 5 55 YAY sl 58l ol VF+Y Sl 13l o (gl
Y oyl o ¢ g ¢yt S (63190 Jolid Sudl 5 500 M g0l yiawr 3 RIS (591,5" 51501 it dndllae 3y ( w piawsd 3
G PSS 38105 )3 o213 .29 Iy CheS 3 Jaias! (Gali w3 5503 (SAU itns 1 9 (S1aken (S8 ot 2929 e Casnidg
293P<o [+ canlllae 2l 13 B yg031 (55 sime ek w5 3 hwogy Lol 31 o0liias! L Y5
s 5 (P=2 /1) 3,5 500 oS il 55 390 DANVAEN ¢ [+Y b il (b 095 oo 53 (o Slme 31,01 g (ke
(58, Dlgd ag 13 3l lgh ad CulS oS B i gy 905l TS il (g lalize gl 09,5 93 (P=+/Y) CMwass
(P-value<+/+d) widils gI5lze (g lo] AWAT bid gl g (13 09,5 93 3 Dlgd IS (50509 5 dilzg (53, Mo WA
I I (50500 9 Aljg, (53, Shas CYWS! (5, s &1 )3 5 el (0D CulS o8 31> Lt o @‘w
Oloyd 9 (8152 oo (sl 81, dlosl 2930 gyl D92 Cogliso (b3 e 9 (LD 09,5 93 13 3B g0 (g il o Mo o lowy

Sguige s Bl Oloh S (S5 1 o 135 15T e 390l 5 o lows o] VEOT BTVl 5 b
roside Calyd 0,530 05 ol s [STTENG YEY (53 Y5 iy o,
VEeY g5 Yo 1Ll fu,b
u u

I VWO XVOWepS)

Lidos! 125

2G9y= 9 B sl )low Sliing 3 jo waids 55 LB Jloyd S50l 3550 (S il (g5)4eby 5 ot (lojl i 0ls V0 UL e 5 i
SANNFOYAOTA 3 yili

zahmadnia1365@gmail.com :40LL!,

5,5 gm0 (oS Wl oyl slow Dl CudeS .y, 5 (5, Yo !



file:///E:/graphic/صفحه%20آرایی/جندی-شاپور/jsmj.ajums.ac.ir

¥ oylond YY 0,50 NPT 00 9 90 o

Sy ) Bgdie GUBI pj WMol (So Sl olpen € gy
¥ 5dB g 5 aSn] SO Syt S5 ¥ (B aS] oDl
Sl ppgad goasdl se2g ¥ 1l Iy > SGigdgl a gse 2529
» Sladaie glagidloynl b 8 5,800 p31 58 ol 2 e
Bl D 368 e drs eSam] e (S5 1 &S B goyleps S o

DT sl b Bl 33 B 9y Gose o 4

508 aslllas 3l (o033 & )goh Ghles 0955 lajlire ol b

2 5l oMbl gpla S (sl dadisel j culs) S 3l e

(PSQI) Ll cuasS 3)likiwl o (S8l )T a0d leMbl (gdob yiww p
A5 oolenwlPittsburgh Sleep Quality Index

Nplhenl el (PSQI) 4l (295 s cudeS (b1 15

Glgd CutS ot a0 &S Cunl il glaylpl 51 (S
Ol en g Gugr x5 NN Jlo jd 1) deb iy ol 3> 5939
Pl 5 V)] o35 oy S ppmaiyy (S ioclss cson 13
LY <[AY b )Jl)) 5CL.»9)§ dLﬁﬂ )] odlaiw! lJ l) MLOM.M))A u.»s).)

...\5‘5.))91 Cawd

563 O Jlaw ez bl fcusl 4554 iy < uol 15 dab yiwwp ol
3345 ol @] VA )l Aol jiuy JS ccanl o48 cgS Ve Jolis
acbisieng ) D93cgm (51350500 1 o Sl sl o) laer )5 i
Gl g2y CadS ol Slojle & cwl ldep; Vohb
sleep ) 8, ol 4 ).~>L (subjective sleep quality)
Sl 25L l5ee (sleep duration) Cles lejcss (latency
sleep)  ls  oYMS (habitual  sleep efficiency)
use of sleeping) ,glulgd (slag)ls ;I oslizwl (disturbances
.(daytime dysfunction) «ljs, (65,Sas <YM (medication

Qo Lfl)-f AW JA;uyb):m Y5 (g4 SPSS )l)BIP)J Bl Laosls
993 3 g (Sl Glysul w@ile) Loy ol ) laodls (cabatud o
oS )l 4 Moo llen Olgd CutS ganlie gl gy

b odlaiwl b e g (G0l 05,5 50 )0 08500

b asl

Sl sy FAIY 5 (b 09,5 hlew 1 dopd FEIV cadllae ) o

05,5 Oblew 53y Jlime Blol 5 (1lo Nidgs 30 (03 09,5
oholine glis 09,5 93 (uw mjes g OANAEN/Y Ll b
Ohlews 31 2o AYIY 5 b olilews | duo 3 AYIY (P=4/Y) cuily
gl 5 P=2I) 35 oS il g5 Loy ol by

Il g
dodfo

ol )3 (oges Cublit o) 3 (5B ydg) 1SS (gide Cobd
as ol )55 cobs (Ml amwly a8 S VY Jlo jo ol les
Peglpl paS Iy NS o (S5 cobo b ja adeadTY 290>
VOB Ve g0 10 Culid pond a5 29 o0 03 (eSS ¢ o (slo ooy
BB ilow [YF] ol 2o pd Y B VD D90 pd Cubd iy 9 Mo yd
s Jole cobd g canl o pulp 13 009 S o (ol e (Sgpe
Sl ot sk Jolo > ¢ )b 51 F| sl o gl gloasas s
Olallas [0] ol 3y g0 ol yosiS il Jlss 4 Gollasls (lasoly
N S 039 adls ihe Camin YLy a5 Sloaly LS
Jelss g cubd (o)lse uld S Sk D it W ipns S
3o Bl by hlen 13 1) el Sled oS lad (BLS )
ol mld ol 4 Mo hlon ey s Clgd cuas [A-F]
S CasS Oemen g (g g e Sl p oy byl
LV o

Ol (63908 5l g e (03 9 (Sujd clytal (5093 Clgs
AYMB] cwl Sl (S8 cuas 9 o Codlw gy 5 cul
CohS p Al OB pimen 9 Jare sla )b wlgs
S il )3 (ogasa ol pl 5 [A] 8,38 o ike 5l Olgs
0ol 4 M hhlen Oled cuaS oyl oS leMb]
@ a2 bl oad (5155 (0bd e 5 (ld 0g)S 93 53 see
oSl 4 Mo hlew 0 Ol ljase § cuas oSl
5 oop b Ul jla p Siagh sl piiMol 3) e
LY lagiydely (oS liwl o Jolse opl 38> calis
San b adlas ol onlple s pbsl 4506 658l Holatea,
A5 plosl (b3 d g (0L 09)S 93 53 3,5 g
™o O¥9)

585 YAY awl @l plosl VFeY Jlo j5 oo oy (gadlles ]
55 Hliwlew 4y oS axs e 3) gm0 el 4 M lylews
o oblew opl s axdllas d)ly o yiwdyd G yguody (Cady Cuandis
Jg5 b o Jlo YA 51 268 il 88 Ly BT ol e
& 25l b b Mo (sl S JBlas b o lis DS L e
Had Bl Jle VS (S

5,5 gm0 (ol ;W ol slom Dl CudS .02 g (5, ¥l Vv




F oo lows YT 2,53 VFY ;00 9 192 ke

*
sl ga—a
iy Dl a8l ol md cuas oS ol ol gy
9 Hbd 09) 93 Sl S g0y g aligy (90, Mes Y
(P-value<<-/+0) azsly (g)blxo (gylol BMBI b e

(\ Jﬁ.\>) Sl d)‘.)‘.um uaL&u 09; 9.} 2 (P:'/Y) UM
23,8 g0 oS )il 4y Mise () jlos Dlgd CuisS (gauslin Y Join

090l @l (imen w3 e Ui 1y (0bdpd g (0l 09,5 9

b 9 (b3 09)5 93 1 3500 oS )l & Mo ey (Sl S g0 5 (b SleMLILY Jgu

Rk kb2

P-value : - e
(509) Syl (509 Syl

we Y OAIDY £VV/YA OANA £V /oY oy
o>
oo (FAIY) T (F5/V) ¥Y 5y
(¥/A) £ (OY/Y) ¥A &
JAL Ca.uuog
A (FIN) Y (O$I¥) 1 >0
(Av/¥) WA (AY/¥) v b
s
v (V¥/¥) £ (vo/z) vy Slguw o
(F+/%) YA (&) ¥ wolodyp;
(Y0) £A (YE/$) Y SYb g olos
Slae; sl )lon
ofeey (*V/A) £ (0AR) oY Y oy L
(Y\c) \id (()\‘/Y) ¥v YU e 2
)8 g0 095l £55
¥ (OY/N) Y- (F&/%) £y &l
(FV/3) Ay (OF/%) ¥4 PR IWE S
bt 5 (b 05,5 93 ) 0B gre sl & Mie (lilen Sl CuiS sanlin Y Jou

ko Rk
P-value* Jyeso

(S <o) b (S Bl ales

[y (=) (=% gt (5D CudS
o5 (-=¥)) (-=¥/0) \ o s 4 3 5
Iy (+=¥)\ (+=)/¥8) ) ol leje
N (=) - (=) - s 23 ol
- (\=1) ) (\=¥) ) s Y3
il (=)~ (=)~ sl slog)ls  oolizal
[+ (-=¥) (-=¥) alje) (69, Nes Y
[+¥ (*-A) & (v-W)# Glod IS (g0y08
RIOH
b e 5l eje slaislon > Sl 5 (e sl Cou

g S 39 «Seld hlas oy 53 ol Bl 51 Sy e

a5 |y b (5955 L il b cusl 331 S5 e Tl
CatS p Cobd Sl aS Cal p3Y Gun pl 4 ) jslaieds ALS

5 S ol &S cunl Sdalie mls sbglon I S cobs
CtS W] o)l alad leyd 95,185 0 (g )ﬁ.sb ohylews Clgs
Candg L)l i ook sopad s (S85j cudS 5 Ol

5,5 gm0 (oS Wl oyl slow Dl CudeS .y, 5 (5, Yo !




¥ oylond YY 0,50 NPT 00 9 90 o

o

G Sllasde A5 S aaiie Kby 5 Yotee
plool ) Gun s cilon 5l AT 5 8 cols, 381 Jels
D SleMbl yile diloye 1 (e Hlows 4y ylnebs] ¢ g

Jbo ol

ol 42315 Jlo ols adlllas oyl

(505 o |) aosls ‘5)91:)? 9 J9§.w.a (5035 o l) axllao Ls.'>|)]o
sekody adgl GledMbl yuds > Buiwgs gdon b pll o
8 lie odly (glel s g Jalowigy 125 ¢ ool (slgime (st
Sdod Cuig Jokuo (godimgs |y (Jad (gaots gyl NS
23,8 a0l g Wles 1) Sl (cdns B an g

&l (ol

S8 3929 u.:_eh,o uo’)lsu" du;@.m &S .L'.;.fuo OL;SI Olf.&.;w{y’

d}‘b)ﬁ 9 ,&w."”"

Oliass 38yl cwl Slaass )b s Juob ddles o)
Ol lony 9 (5 )9lid 9 lisdiod p e (yglae ¢(3950 9 B Slas o
ey lpl 0 & U (Sby pole oKty s 8
Ohless | ecmiorod D9 g0 [ g pad il |y oY Caclus
loas pyie QLSS 5 Jtus (S0l Cany S50 diax)|
Do (6]l

= o>

58] 4 Mo lay Dl S (e i b adlas

el 9ol @l 85 g (i 5 (b 09,5 99 5 3 e
Oy Ol 4 3 el ol ad cuas oS oy Gl uge
5 b 09)5 93 3 Clod IS gojei g aljy) (93 Shes Y
s zols b ases opl il (g lblise &bl s b s
Yovy Jlo o hKe g oo )bl [A] 3l Slssen ) Sen 5 IS8T
Clod cuas asm boby lis adllas oyl 5o ol pldl (6,500 (sadllas
adllan 3,90 3> £55 o> 4 Miwn los oS o Loy s
5 0 Kia 1y gladles F-¥e Jlo jd a5 Jbpy [V] cuily 2424
P Olgd cuns a4 o lis adllas oyl @bt 5 ol pll o)) Ken
@l b axis cpl g aliie Jlog 5 Cobidoy (b 09)S dw
P ohen g oS [VF] 0b Cand Glgd CutS iz 3l g dalllas
ol VIV Jlo jo hKes 5 (Wil ae 9 VO] YoV Jls
B el glate (bd e g b 05,5 93 ;0 Llgd e a5 Wsld
m usl.a; uJ‘ ..)94. uL.uS; °9)§ 9.) » u|9> Sl o 641]”40 » LY

2 Con dallas (Sl g dgai w9 Ciglise 4 ylgi 0 1,
S35 4ol

Clo 4 3 p3b Ol and cudS o 3l (i adllas (ol s
4 Mis hlon Sled IS (50505 5 ailjg) (63, 8es YMSI (y33,
gyl il Sglite (b jd g (03 09,5 93 3 3, gee ugS il
slagigel g olilow el (o) Sgae sl cslio sl Sl sl pg3)
i nomen 358 e i bl Slg S )l S,
S oyl 0l L g o yidyd (5 S diged gy 4 adllas oyl aSL
295 0 adudey «Cansl 0392 (2355395 (gl fus y ©jg0ds Sl
Sl o9 Soss by Faelr 5 s gaige o> b sladlas o5
Dgd (Al Clgs YA i

M Ollia Ve

oiRg s GUS Jao! 51 (59

S pole oKy imgly (slygd )3 (i 2 )b gl Sl

@) OIS (Sby pole oSl BUS] sae 1 p5Y jome (S
a5 381 VEY/e0/Y ¢yse (IR.GUMS.REC.1402.204 (so,les
Cglen S| (S iged bazme 3955 sl Sp900 Glojorme (g
Cuads liojlan (Voiuo (S (Sdjy pole oKl (pingh

5,5 gm0 (ol ;W ol slom Dl CudS .02 g (5, ¥l Vv




Jundishapur
Scientific Medical Journal

References

[1] Saparwan N, Tohit NM, Salmiah M. A cross-sectional study on
the sleep quality among type 2 diabetes mellitus patients and
its associated factors. Med J Malaysia. 2023;78(5):627-34.
[PMID]

[2] Khamseh ME, Sepanlou SG, Malekzadeh R. A Response to the
Letter to the Editor Regarding "Nationwide Prevalence of
Diabetes and Prediabetes and Associated Risk Factors Among
Iranian Adults: Analysis of Data from PERSIAN Cohort Study" to
the end of Study. Diabetes Ther. 2022;13(1):221-4. [

DOI:10.1007/513300-021-01187-8] [PMID]

[3] Shahraz S, Moghaddam SS, Azmin M, Peykari N, Yoosefi M,
Mohebi F, et al. Prevalence of diabetes and prediabetes, and
achievements in diabetes control in Iran; the results of the
STEPS of 2016. Arch Iran Med. 2022;25(9):591-9. [
DOI:10.34172/aim.2022.94 ] [PMID] [PMCID]

[4] Li Pl, Guo HR. Long-term quality-of-care score for predicting
the occurrence of acute myocardial infarction in patients with
type 2 diabetes mellitus. World J Diabetes. 2023;14(7):1091-
102.[DO0I:10.4239/wjd.v14.i7.1091 ] [PMID] [PMCID]

[5] Sethupathi P, Mateti¢ A, Bang V, Myint PK, Rendon I, Bagur R,
et al. Association of Diabetes Mellitus and Its Types with In-
Hospital Management and Outcomes of Patients with Acute
Myocardial Infarction. Cardiovasc Revasc Med. 2023;52:16-22.

[DOI:10.1016/j.carrev.2023.02.008 ] [PMID]

[6] Sakamoto R, Yamakawa T, Takahashi K, Suzuki J, Shinoda MM,
Sakamaki K, et al. Association of usual sleep quality and
glycemic control in type 2 diabetes in Japanese: A cross
sectional study. Sleep and Food Registry in Kanagawa
(SOREKA). PloS one. 2018;13(1):e0191771.
[DOI:10.1371/journal.pone.0191771 ] [PMID] [PMCID]

[7] Shamshirgaran SM, Ataei J, Malek A, Iranparvar-Alamdari M,
Aminisani N. Quality of sleep and its determinants among
people with type 2 diabetes mellitus in Northwest of Iran.
World J Diabetes. 2017;8(7):358-64. [DOI:10.4239/wjd.v8.i7.
358 ] [PMID]

[8] Narisawa H, KomadaY, Miwa T, Shikuma J, Sakurai M, Odawara
M, et al. Prevalence, symptomatic features, and factors
associated with sleep disturbance/insomnia in Japanese
patients with type-2 diabetes. Neuropsychiatr Dis Treat.
2017;13:1873-1880. [DOI:10.2147/NDT.5134814 | [PMID]
[PMCID]

[9] Barakats, Abujbara M, Banimustafa R, Batieha A, Ajlouni K.
Sleep quality in patients with type 2 diabetes mellitus. J Clin
Med Res. 2019;11(4):261. [DOI:10.14740/jocmr2947w |

[PMID] [PMCID]

[10] Thygesen K, Alpert JS, Jaffe AS, Chaitman BR, Bax JJ, Morrow
DA, et al. Fourth universal definition of myocardial infarction
(2018). Circulation. 2018;138(20):e618-e51. [DOI:10.1161/CIR.

0000000000000617 ] [PMID]

[11] Buysse DJ, Reynolds lii, C. F ,Monk, T. H., Berman, S. R., &

Kupfer, D. J. The Pittsburgh sleep quality index: A new
instrument for psychiatric practice and research. Psychiatry
Res.1989;28(2):193-213. [DOI:10.1016/0165-1781(89)90047-

4] [PMID]

[12] Alaofé H, Amoussa Hounkpatin W, Djrolo F, Ehiri J, Rosales C.

September & October 2024. Vol 22. No 4

Factors Associated with Quality of Life in Patients with Type 2
Diabetes of South Benin: A Cross-Sectional Study. Int J Environ
Res Public Health. 2022;19(4). :2360. [DOI:10.3390/

ijlerph19042360] [PMID] [PMCID]

[13] Lee S, Kim JH, Chung JH. The association between sleep quality
and quality of life: a population-based study. Sleep Med.
2021;84:121-6. [DOI:10.1016/j.sleep.2021.05.022 ] [PMID]

[14] Hur MH, Lee MK, Seong K, Hong JH. Deterioration of sleep
quality according to glycemic status. Diabetes & Metabolism
Journal. 2020;44(5):679-86. [DOI:10.4093/dmj.2019.0125]
[PMID] [PMCID]

[15]Kim CW, Chang Y, Sung E, Ryu S. Sleep duration and
progression to diabetes in people with prediabetes defined by
HbA1c concentration. Diabetic Medicine. 2017;34(11):1591-8.
[DOI:10.1111/dme.13432] [PMID]

[16] Nuyujukian DS, Beals J, Huang H, Johnson A, Bullock A, Manson
SM, Jiang L. Sleep duration and diabetes risk in American Indian
and Alaska native participants of a lifestyle intervention project.
Sleep. 2016;39(11):1919-26. [DOI:10.5665/sleep.6216 ] [PMID]
[PMCID]

Salari A, et al. Sleep Quality with myocardial infarction. JSMJ. 2024; 22(4):507-514



https://pubmed.ncbi.nlm.nih.gov/37775490/
https://pubmed.ncbi.nlm.nih.gov/37775490/
https://doi.org/10.1007/s13300-021-01187-8
https://doi.org/10.1007/s13300-021-01187-8
https://doi.org/10.1007/s13300-021-01187-8
https://pubmed.ncbi.nlm.nih.gov/34860332/
https://doi.org/10.34172/aim.2022.94
https://doi.org/10.34172/aim.2022.94
https://doi.org/10.34172/aim.2022.94
https://pubmed.ncbi.nlm.nih.gov/37543884/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc10685770/
https://doi.org/10.4239/wjd.v14.i7.1091
https://pubmed.ncbi.nlm.nih.gov/37547581/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc10401448/
https://doi.org/10.1016/j.carrev.2023.02.008
https://pubmed.ncbi.nlm.nih.gov/36854639/
https://doi.org/10.1371/journal.pone.0191771
https://doi.org/10.1371/journal.pone.0191771
https://pubmed.ncbi.nlm.nih.gov/29364963/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc5783416/
https://doi.org/10.4239/wjd.v8.i7.358
https://doi.org/10.4239/wjd.v8.i7.358
https://pubmed.ncbi.nlm.nih.gov/28751959/
https://doi.org/10.2147/ndt.s134814
https://pubmed.ncbi.nlm.nih.gov/28765709/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc5525901/
https://doi.org/10.14740/jocmr2947w
https://doi.org/10.14740/jocmr2947w
https://pubmed.ncbi.nlm.nih.gov/30937116/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc6436571/
https://doi.org/10.1161/cir.0000000000000617
https://doi.org/10.1161/cir.0000000000000617
https://pubmed.ncbi.nlm.nih.gov/30571511/
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.1016/0165-1781(89)90047-4
https://pubmed.ncbi.nlm.nih.gov/2748771/
https://doi.org/10.3390/ijerph19042360
https://doi.org/10.3390/ijerph19042360
https://pubmed.ncbi.nlm.nih.gov/35206551/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc8871979/
https://linkinghub.elsevier.com/retrieve/pii/S1389945721003014
https://pubmed.ncbi.nlm.nih.gov/34147026/
https://doi.org/%5b10.4093/dmj.2019.0125
https://doi.org/%5b10.4093/dmj.2019.0125
https://pubmed.ncbi.nlm.nih.gov/32431108/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc7643591/
https://doi.org/10.1111/dme.13432
https://pubmed.ncbi.nlm.nih.gov/28734090/
https://doi.org/10.5665/sleep.6216
https://pubmed.ncbi.nlm.nih.gov/27450685/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc5070746/

