
Introduction

➢ Chronotype refers to one’s inclination to 
earlier or later sleeping times. 

➢ About 25% of the U.S. population have a late 
chronotype. 

➢ Having a late chronotype has been linked to 
metabolic disorders and higher incidence and 
prevalence of type 2 diabetes mellitus.

❖ Understanding the relationships among 
chronotype and various lifestyle factors and 
disentangling the interplay among 
chronotype, unhealthy lifestyle choices, and 
the diabetes outcome are essential to 
develop strategies for improving health.

Associations between chronotype and lifestyle factors among American women; a cross-sectional analysis in the Nurses’ Health Study II

Authors: Sina Kianersi, Yue Liu, Susan Redline, Eva Schernhammer, Qi Sun, Tianyi Huang |  Affiliations: Brigham and Women’s Hospital and Harvard Medical School, Boston, MA, USA

Objectives

1. To evaluate the association between late 
chronotype and diet quality, BMI, 
physical activity, frequent substance use 
(cigarette and alcohol), sleep duration, 
and an overall Healthy Lifestyle Score.

2. To investigate the role of healthy 
lifestyles in the association between 
chronotype and incident diabetes risk.

➢ Study design: cross-sectional and prospective cohort

➢ Baseline: 2009

➢ Follow-up: 2009 to 2018

➢ Sample size (cross-sectional): 68,147 women (age 
mean = 55)

➢ Sample size (prospective cohort): 63,594  women 
(incident diabetes  n = 1,949)

➢ Exclusion criteria: 

▪ Diagnosis of cancer, stroke, heart disease, diabetes, 
and/or death in or before return of 2009 
questionnaire

▪ Missing exposure/outcome values

➢ Exposure: Chronotype (Morningness-Eveningness QRE.)

➢ Outcome (cross-sectional): Unhealthy lifestyle defined 
as having ≥3 of the following: low diet quality, physical 
inactivity, non-moderate alcohol intake, BMI<18.5 or 
BMI≥25, current smoking, short/long sleep 

➢ Outcome (prospective): Incident type 2 diabetes

Main findings & implications

Conclusion

Women with a late chronotype are more 
likely to engage in unhealthy lifestyle 
behaviors. These unhealthy behaviors may 
lead to higher diabetes risk.
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➢ Participants with late chronotype (definitely 
evening type) were 53% more likely to have 
an unhealthy lifestyle compared to 
participants with a “definitely-morning” 
type [aPR (95% CI): 1.53 (1.49-1.58)].

➢ The associations were graded (dose-
response) (p-trend<0.0001). 

➢ Similar associations were observed for 
individual lifestyle factors

➢ Late chronotype was associated with 
increased diabetes risk. This association was 
largely explained away by unhealthy 
lifestyle.

➢ Clinicians may consider lifestyle 
interventions when developing strategies to 
reduce diabetes risk in late chronotype 
individuals.

Prospective associations between chronotype and diabetes
Outcome: 

incident diabetes

Cases/person-

years

HR (95% CI)

Model 1

HR (95% CI)

Model 2
Chronotype (categorical variable)

Def. ‘morning’ 582/185087 Ref. Ref.
More ‘morning’ 473/138276 1.08 (0.96, 1.22) 1.04 (0.92, 1.18)
Intermediate 88/26514 0.99 (0.79, 1.24) 0.89 (0.71, 1.11)
More ‘evening’ 481/116408 1.24 (1.10, 1.40) 1.08 (0.95, 1.22)
Def. ‘evening’ 325/57507 1.62 (1.41, 1.86) 1.25 (1.09, 1.44)

P-trend 1949/523792 <.0001 .0004

➢ Statistical analysis: modified Poisson regression models for the 
association between chronotype and unhealthy lifestyle.

➢ Adjusted for age, race, income, location, duration of night shift 
work, family history of diabetes, and menopausal status/post-
menopausal hormone use (Model 1)   

Methods

Chronotype distribution

Cross-sectional Associations

➢ Statistical analysis: Cox proportional hazards models

➢ Model 2 adjustment set: model 1 along with Healthy Lifestyle Score (HLS)

➢ Proportion of chronotype effect on incident diabetes explained by HLS: 
57.9% (39.5%, 74.3%), p = <.0001   

Prospective Associations

          

 

   

   

   

   

   

   

 
  
 
 
  
 
 
 
  
 
  
 


