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T here is increasing evidence to support the association between the circadian clock and 

the development of metabolic diseases.1 Misalignment of circadian rhythm can increase 

insulin resistance and decrease pancreatic function.2 Such disruptions may increase the 

likelihood of developing type 2 diabetes mellitus (T2DM).1,3 The effects of natural rhythm disruptions 

have been highlighted in increased T2DM risk in people employed in shift work, such as nurses.4 

Recent research has examined the interplay between circadian rhythm and insulin resistance in 

skeletal muscle.5

Q.  What was the rationale for studying the effect of circadian 
rhythm on skeletal muscle insulin sensitivity?

We now appreciate the role of diet and exercise in the progression of insulin resistance, but the  

body’s natural rhythms are also a key factor. Skeletal muscle plays a key role in the development of 

insulin resistance and this study examined the relationship between circadian rhythm and skeletal 

muscle metabolism.5

Q. What are the key findings from these investigations?
We have learned that mitochondrial function in muscle, which plays a role in insulin resistance 

development, has a 24-hour rhythm in healthy people. This rhythm may be disrupted in people with 

prediabetes and with T2DM. Disrupting the normal day–night rhythm—which for example, happens in 

people who are employed in shift work or an increasingly ’24-hour culture’—leads to muscle insulin 

resistance, and affects healthy rhythms.

Q.  What are the implications of this for whole-body insulin 
resistance?

Skeletal muscle plays a major role in glucose absorption following ingestion of food. Development of 

skeletal muscle insulin resistance and disruption of mitochondrial rhythm may contribute to whole-

body insulin resistance and contribute to the progression of T2DM.

Q.  How can these findings help improve the management 
of type 2 diabetes mellitus in people employed in shift work?

In shift working, people effectively switch their ‘day’ and ‘night’ and we have evidence that this 

affects natural circadian rhythm and mitochondrial function, and may contribute to disturbed insulin 
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sensitivity and resistance.1 These investigations have shown that switching 

to a 2-day night shift, people can develop insulin resistance. It is currently 

not known what the effect of longer-duration night shift work has on insulin 

resistance and this need to be studied as longer shift periods may be less 

detrimental; however, it is clear that short shift-work cycles are detrimental 

to metabolic health. Increased insulin resistance arising from shift-work 

patterns may lead to increase plasma glucose levels, and consequently 

increase risk factors for the development of T2DM. Timing of light, food and 

exercise may be helpful in minimizing the negative consequences of night 

shift work.

Q.  What further studies are planned into the 
effects of disrupted natural rhythms on insulin 
resistance?

Future studies need to examine whether circadian rhythmicity can be 

restored, post-disruption. The effects of regular exercise, with particular 

timing in the day, will be important in understanding the capacity to restore 

natural metabolic rhythmicity. In increasing support for people performing 

shift work, understanding the roles of exercise and lighting levels will 

be valuable; increasing bright light during night shifts may help reduce 

disruption to natural rhythms. 
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