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Meta-analysis of the relationship between sleep duration and the risk of diabetic retinopathy

LIU Jie', XIE Xin-min', ZHI Xue-mei', LU Jing-yi®
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[Abstract] Objective:To explore the relationship between sleep duration and the risk of diabetic retinopathy (DR) by performing a meta-analysis.
Methods- The databases of Cochrane Library, PubMed, Embase, Web of Science, SinoMed, CNKI, VIP, and WanFang were searched for eligible studies
regarding the relationship between sleep duration and the risk of DR up to April 2021. English search terms included "sleep" "sleep duration" "sleep time"
"sleeping habit" "quantity of sleep diabetic retinopathy" and "retinal diseases". Chinese search terms included "EHR" "IFEHIGE (1" and "Hl R I PR 90 g
A5 " The type of literature was observational studies, including cross-sectional studies, case-control studies, and cohort studies. Two researchers
independently screened the literature and extracted data. The extracted data included the first author, country, publication time, study type, sample size,
mean age, exposure assessment, sleep duration, outcome assessment, adjusted variables. The Newcastle-Qttawa Scale (NOS) was used to evaluate the
quality of the included studies and a meta-analysis was performed by using R 4.0.4 software. Results:A total of 1 146 documents were retrieved, and
5 met the inclusion criteria, including 5 627 study subjects. Results showed that long sleep duration was positively correlated with the risk of any DR [the
combined odds ratio(OR) in the fixed-effect model and random-effect model both were 2.05, 95% confidence interval (CI) 1.37-3.05) ], while short sleep
duration was not associated with the risk of any DR (OR in the fixed-effect model and random-effect model were 0.89, 95%C7 0.72—1.10 and 0.98, 95%CI
0.71-1.37, respectively], but it was related to the risk of moderate DR (OR in the fixed-effect model and random-effect model were 2.07, 95%C/ 1.29-3.33
and 2.06, 95% CI 1.18-3.58, respectively). Short sleep duration was not associated with the risk of vision-threatening diabetic retinopathy (OR in the fixed-
effect model and random-effect model both were 0.92, 95%CI 0.58—1.47). Conclusion-Sleep duration is significantly associated with the risk of DR, in
which too much sleep is a risk factor, while short sleep is to be further determined by research. As a modifiable factor at the individual level, the role of
sleep intervention in the management of DR should be further emphasized.
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Relevant studies obtained through the database research(n=1 146)
Cochrane Library (#=39), PubMed (n=142), Embase (#=707),

Web of Science (n=156), CNKI (n=17), WanFang (n=68),

SinoMed (#=6), VIP (n=11)

Records after duplicates removed (n=846)

Records excluded by screening of
titles and abstracts (n=822)

Full-text articles assessed for eligibility (n=24)

Full-text articles excluded (n=19)
Duplicates (n=1)

No complete data (n=11)

Reviews (n=7)
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Studies were included for the meta-analysis (#=5)
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size year assessment  duration /h
57.78+10.41
Meng ', . (DR present) Short (<6 )
China 1220 Self-report
2016 55.75+11.72 Long (>9)
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Jee!'™, Short (<5)
Korean 1670 60.3 Self-report
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Chew[”: R )
Singapore 92 57.6+8.3 Self-report Short (<5 )
2020
Raman''?', . M: 56.9+10.5 Short (<5)
India 1414 Self-report
2012 F: 56.4+8.9 Long (>9)
1231
Tan'™, Mal Malaysian, Short (<6
an alay  (Malaysian. 0\ 1 4 Self-report Mo (<)
2018 India  395;Indian, Long (>8)
836)
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meta

Outcome . i NOS
Outcome Adjusted variable
assessment score
Indirect
Anv DR ophthalmoscopy Gender, age, duration of diabetes, smoking 7
n
Y Retinal history, BMI, SBP, HbAlc and dyslipidemia
photographs
Any DR Retinal Gender, age, BMI, diabetes duration, fasting 7
VTDR photographs glucose level, HbAlc and hypertension
Moderate DR Retinal i .
Age, gender, duration of diabetes 7
VTDR photographs
Retinal .
Any DR Not mentioned 6
photographs
Age, gender, ethnicity, education,
antihypertensive medication, current smoking,
X respiratory disorders, mood-related complaints,
Moderate DR Retinal . . . .
obesity, systolic and diastolic blood pressure, 9

VTDR

photographs .
HbAlc, total cholesterol, low-density

lipoprotein cholesterol, duration of diabetes,

insulin use

Note: M—male, F—female, BMI—body mass index, SBP—systolic blood pressure, HbA1lc—glycosylated hemoglobin.
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Study

Raman, 2012 (men)
Raman, 2012 (women)
Meng, 2016

Jee, 2017 (men)

Jee, 2017 (women)

Fixed-effect model
Random-effect model

Heterogeneity: I’= 0%, 7*

Study

Tan, 2018
Jee, 2017 (men)
Jee, 2017 (women)

Fixed-effect model
Random-effect model

Heterogeneity: I’= 18%, 7= 0.046 9, P=0.29
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Note: A. DR. B. VTDR. TE—Estimate of treatment effect; seTE—standard error of treatment estimate.
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Fig 2 Forest plot and meta analysis of long sleep duration and the risk of DR
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Raman, 2012 (men)
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Meng, 2016

Jee, 2017 (men)

Jee, 2017 (women)

Fixed-effect model
Random-effect model

Heterogeneity: I*=40%, 7°=0.056 3, P=0.15

Study

Tan, 2018 (Malaysian)

Tan, 2018 (Indian)
Chew, 2020

Fixed-effect model

Random-effect model

Heterogeneity: /= 23%, 7%= 0.058 3, P=0.27

Study

Tan, 2018

Jee, 2017 (men)
Jee, 2017 (women)
Chew, 2020

Fixed-effect model
Random-effect model

Heterogeneity: P=0,7=0, P=0.62

Note: A. DR. B. Moderate DR. C. VTDR.

B3 =REERATES DR KUK A meta 547 R AR

Fig 3 Forest plot and meta analysis of short sleep duration and the risk of DR
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Note: A. Long sleep duration—any DR. B. Long sleep duration—VTDR. C. Short sleep duration—any DR. D. Short sleep duration—moderate DR. E. Short sleep duration—
VTDR.
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Fig4 Funnel plots of the relationship between sleep duration and the risk of DR
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0.5 1 2

Note: A. Long sleep duration—any DR. B. Long sleep duration—VTDR. C. Short sleep duration—any DR. D. Short sleep duration—moderate DR. E. Short sleep duration—
VTDR.
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Fig 5 The results of sensitive analysis
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