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Aman with type 2 diabetes ‘trying to live a healthy 
life’ asked: ‘Do any of you suffer from muscle weak-
ness? 2 yrs ago I was as strong as an ox. I could 

move, lift, shove anything I put my mind to… Right 
before being Dxed, I purchased some urine sticks to 
check glucose levels, I was off the scale… this episode of 
extremely high BGs robbed me of my strength. I could 
easily run a mile before, now 100yrds is the best I can 
do, no heart problems, no breathing problems, just 
weakness in my legs.’1

 Richard replied: ‘I have been a diabetic since 1945.  
I had high blood sugar most of the time for 50+ years… 
I did lots of work on our farm while growing up... I exer-
cise every day. Despite all my activity I have very little 
muscle. The muscle I have is weak… I walk for one hour 
every day on roads with hills. In the winter I use a tread-
mill… My arms are especially weak... I am a wimp, and 
it is frustrating.’2 
 Laura said: ‘For the last several months I have found 
that I am unable to climb a flight of stairs. The only way 
I can do it is to pull myself up using the banister or go 
up the stairs on all fours. It’s as if I have no strength in 
my legs.’3 
 Muscle problems are more common among people 
with diabetes than we realise. Patients may not mention 
them. Causes are likely to be multiple. It can be difficult 
to distinguish the contributions made by problems 
within the muscles (for example, abnormal metabo-
lism, cells, or electrical activity), and external issues, 
such as circulation and innervation. Muscles may be 
infected or suffer trauma, for example from falls (more 
frequent in those with diabetes than in those without) 
or surgical intervention. Ligamentous changes may 
impair muscle movement.

Muscle metabolism
In a non-diabetic person, exercising muscle initially uses 
stored glycogen for energy. As exercise continues, the 
transporter GLUT4 conducts glucose into the muscle 
cell from the bloodstream. As blood glucose levels fall, 
so does pancreatic insulin production, allowing release 
of glucose from liver glycogen stores. Facilitated by pre-
cise pancreatic insulin release, glucose from recently- 
eaten food will also be used by muscles for energy if 
required, or stored as glycogen in the liver or muscles. 
Energy derived from fat breakdown becomes increas-
ingly important as exertion continues.
 This process is similar in someone with diet or  
metformin-treated diabetes. But this finely-tuned fuel 
delivery system may be disrupted by insulin secreto-
gogues such as gliclazide, or by insulin released at  
variable times and in variable amounts from injection 
sites. Excessive blood insulin levels during exercise 
may further lower a falling blood glucose at a time 
when a non-diabetic person would ‘shut off’ insulin 
production to ensure that glucose is available to the 
muscles for fuel. Blood glucose levels can be boosted 

by eating carbohydrate (fast for prompt effect, slow for 
later), as intestinal glucose absorption is not insulin- 
dependent. However, diabetic slimmers don’t want 
extra food. A sports injury, for example a fracture from 
a fall, can frighten anyone, but is particularly likely to 
undermine confidence when due to hypoglycaemia.
 There is a vast literature relating to skeletal muscle 
metabolism in diabetes (especially related to glucose 
and insulin), including the effects of medication and 
of exercise. Key issues are fuel availability (inside and 
outside the muscle), fuel activation and energy pro-
duction, and waste disposal; combined with duration 
and intensity of muscle action. These factors vary in 
different patients of different habitus, habits, heredity, 
and diabetes type; and at different times in the same 
person. Diabetes complications and hormones are 
important – as are many external factors, for example 
ambient temperature. 
 Do we and patients pay enough attention to this?  
It can be challenging to tailor advice for each patient  
as exercise patterns vary so much. General advice for 
patients is available from Diabetes UK.4 Some advice for 
sportsmen can be found on the Runsweet website.5 

Gait abnormalities
People with diabetes may have gait abnormalities – 
slower walking speed, with shorter strides, and reduced 
mobility of trunk and limbs. After detailed assessment 
for the presence or absence of neuropathy, electromyo-
graphical tests in people with diabetes found that even 
participants with no neuropathy had abnormalities in 
muscle electrical activity.6 

Muscle strength and sarcopenia
Muscle mass reduces with increasing age (sarcopenia) 
by about 6% per decade.7 This is associated with muscle 
weakness and changes in overall body composition. 
Sarcopenia may be linked with gender, smoking, physi-
cal inactivity, genetics – and diabetes. Skeletal muscle 
mass in the thigh was lower among people with type 2 
diabetes (existing or newly diagnosed) than in non- 
diabetic subjects.8 
 Hand grip and knee extensor muscular strength 
and mass were compared in well-functioning adults 
aged 70–79 years with and without diabetes. Those 
with diabetes had a larger body size and so had greater 
arm and leg muscle mass. However, their muscle 
strength per unit of body mass was weaker in both 
hand and leg; this was weaker still among those with 
longer diabetes duration and higher HbA1c (>8.0%). 
Data on neuropathy were lacking.9 In another study, 
people with diabetes had reduced extensor and flexor 
muscle strength in the knees and ankles which was 
related to their degree of neuropathy.10 
 People with type 2 diabetes had reduced knee 
extensor strength and muscle volume when com-
pared with age, sex and BMI-matched healthy 
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controls. Strength was further reduced in people with 
diabetic sensori motor polyneuropathy compared with 
those without.11 Among people with type 2 diabetes, 
hyperglycaemia (higher HbA1c) was associated with 
lower muscle strength, although muscle mass did  
not differ.12 

Ischaemia, infarction, and infection
I was asked to see a distressed elderly diabetic patient. 
‘We had to put the cot sides up,’ said the nurses. ‘She’s 
confused; she keeps trying to get out of bed.’ The 
patient was not confused. She was in agony from her 
critically-ischaemic leg and was trying to hang it out of 
bed to relieve the pain.
 Intermittent claudication is an alarm bell for 
arterio pathy and for diabetic foot problems. Patients 
may think they have just ‘pulled my calf muscles’. Pain 
in the hip, buttock or thigh muscles suggests iliac  
stenosis. It is vital to assess the lower limb circulation 
and feet properly and ensure impeccable foot care and 
monitoring. Risk factors for arteriopathy should be 
managed vigorously. Acute or critical limb ischaemia 
are clinical emergencies.13 Over the years, I have been 
shocked at how long it may take for the diagnosis to be 
recognised and treated. 
 Acute muscle infarction is an uncommon complica-
tion of diabetes (diabetic muscle infarction).14 Usually 
seen in lower limbs, especially the thigh, diabetic muscle 
infarction is an acute, localised warm tender and very 
painful lump with associated reduced movement. It may 
be bilateral.15 
 Patients may have type 1 or type 2 diabetes and usu-
ally have other diabetic complications, for example. 
nephropathy. Diagnosis may be difficult as the pres-
entation may suggest infection (which is, of course, 
common in people with diabetes). Patients are afebrile 
with no history of injury. C-reactive protein is usually 
raised; white cell count, erythrocyte sedimentation rate 
and/or creatine kinase sometimes rise. Diagnosis is  
by magnetic resonance imaging (MRI). ‘Typical MRI 
features include a hyperintense signal on T2-weighted 
images and an isointense to hypointense signal on 
T1-weighted images from the affected muscle, with 
associated perifascial, perimuscular, and/or subcuta-
neous edema.’ Muscle biopsy or other surgical inter-
vention is not advised as this may cause complications. 
Where muscle biopsy has been done it shows muscle 
necrosis and oedema.16

 Diabetic muscle infarction usually resolves sponta-
neously but may recur (sometimes in another muscle) 
in about a third of cases. Treatment is symptomatic, 
with bed rest and non-steroidal anti-inflammatory 
agents seeming to deliver the best results with  
average recovery in a month. Physiotherapy appears 
to delay recovery.
 Infections within and around muscle do occur in 
people with diabetes. Pyomyositis, a suppurative infec-
tion of skeletal muscles, has been described.17 Abscesses 
may also occur. Infections may be staphylococcal or with 
unusual bacteria or fungi. I have seen deltoid abscesses 
in a patient who habitually injected intramuscularly. 
Again, MRI is key in diagnosis.

 Necrotising fasciitis is a catastrophic infection spread-
ing rapidly through fascial planes which may, if unchecked, 
infect muscle and other tissues. It can present with  
infective infarction, for example Fournier’s gangrene. 
Urgent surgery, often extensive, is life-saving.

Diabetic neuropathy
Diabetic motor neuropathy can affect any muscle –  
singly or symmetrically, one muscle or several. Diabetic 
ophthalmoplegia is usually due to III nerve palsy 
(59.3%) or VI nerve palsy (29.6%). Such patients often 
have multiple comorbidities.18 Remember to exclude 
other causes of squint.

Summary
• Muscle problems are common among people with 
diabetes. They may be ill-defined and can be limiting.
• Multiple causes include intrinsic muscle cell abnormal-
ities as well as circulatory or neurological impairment. 
• An imbalance of available glucose and insulin may impair 
muscle performance and can cause hypoglycaemia. 
• Ask patients of all ages about exertion when you 
review their blood glucose levels. 
• Muscle weakness or pain deserve investigation. 
• Remember ischaemia, infarction, and infection in 
diabetic patients with puzzling muscle pain. 
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References
1.  MCS. https://www.diabetesdaily.com/forum/complications/49181-muscle-weakness/ 

[accessed 9 Jan 2017].
2. Richard 157. https://www.diabetesdaily.com/forum/complications/49181-muscle- 

weakness/ [accessed 9 Jan 2017].
3. Laura1976. Sept 12, 2013. www.diabetes.co.uk/forum/threads/weak-legs-and- 

balance-problems.47040/ [accessed 9 Jan 2017].
4. Diabetes UK. https://www.diabetes.org.uk/keeping-active [accessed 9 Jan 2017].
5.  www.runsweet.com/ [accessed 9 Jan 2017].
6. Sawacha Z, et al. Abnormal muscle activation during gait in diabetes patients with 

and without neuropathy. Gait & Posture 2012;35:101–5.
7. Janssen I, et al. Linking age-related changes in skeletal muscle mass and 

composition with metabolism and disease. J Nutr Health Aging 2005;9: 
408–19.

8. Park SW, et al.; Health, Aging, and Body Composition Study. Excessive loss of 
skeletal muscle mass in older adults with type 2 diabetes. Diabetes Care 2009; 
32:1993–7.

9. Park SW, et al. Decreased muscle strength and quality in older adults with  
type 2 diabetes: the Health, Aging, and Body Composition Study. Diabetes 2006; 
55:1813–8. 

10. Henning Andersen H, et al. Muscle strength in type 2 diabetes. Diabetes 2004; 
53:1543–8. 

11. Almurdhi MM, et al. Reduced lower-limb muscle strength and volume in patients 
with type 2 diabetes in relation to neuropathy, intramuscular fat, and vitamin D 
levels. Diabetes Care 2016;39:441–7. 

12. Kalyani RR, et al. Hyperglycemia predicts persistently lower muscle strength with 
aging. Diabetes Care 2015;38:82–90. 

13. National Institute for Health and Care Excellence: Clinical Knowledge Summaries. 
Peripheral arterial disease. https://cks.nice.org.uk/peripheral-arterial-disease. NICE, 
September 2015 [accessed 9 Jan 2017].

14. Angervall L, et al. Tumoriform focal muscular degeneration in two diabetic patients. 
Diabetologia 1965;1:39–42. 

15. Umpierrez GE, et al. Diabetic muscle infarction. Am J Med 1996;101:245–50.
16. Horton WB, et al. Diabetic muscle infarction: a systematic review. BMJ Open 

Diabetes Res Care 2015;3(1):e000082. Published online 2015 Apr 24. doi: 
10.1136/bmjdrc-2015-000082 [accessed 9 Jan 2017].

17. Seah MYY, et al. Diabetic pyomyositis. Diabetes Care 2004;27:1743–4. 
18. Greco D, et al. Ophthalmoplegia in diabetes mellitus: a retrospective study. Acta 

Diabetologica 2009;46:23–6. 


