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Background: It has been shown in previous studies there is circadian variation in the onset of acute 
myocardial infarction. The objective of this study was to evaluate the relation of circadian variation in 
onset of Acute Myocardial infarction in Diabetic subjects. Methods: This study was conducted at the 
Services Institute of Medical Sciences Lahore and Punjab Institute of Cardiology from January 2015 to 
February 2016. Hundred diabetic and 100 Non-diabetic patients with Myocardial infarction were 
included in the study. Among diabetics those were included in the study that had diabetes for ≥5 years. 
The time of onset of symptoms to determine the circadian rhythm was noted. In order to determine the 
frequency of acute myocardial infarction associated with circadian rhythm, 24 hours of the day were 
divided into four equal sections of 6 hours each. We noted time of onset of acute MI. Thereafter, 
patients were bracketed in their respective six-hour time periods. These six-hour periods were 0–6, 
6:01–12, 12:01–18, and 18:01–24 hours. Result: In this study patients’ mean age was 59.16±13.81. 
Forty-two (71.2%) non-diabetic patients had acute myocardial infarction (AMI) during 6:00–12:00 
hours whereas 17 (28.8%) diabetic patients presented with AMI during this time. Conclusion: 
Incidence of AMI is significantly increased in the morning 6:01–12:00 hours in non-diabetics. 
However, diabetic subjects did not show significant increased incidence of AMI during this time rather 
there was increased incidence of AMI during 0–6:00 hours.  
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INTRODUCTION 

Cardiovascular disease (CVD) has become the 
commonest cause of mortality, accounting 
approximately 30 percent of deaths worldwide.1 
Approximately 50 percent of the cases of CVD occur in 
Asia.2 Cardiovascular disease remains the main cause of 
morbidity and mortality worldwide.1–3 There has been 
considerable interest in finding the underlying 
mechanisms responsible for the occurrence of Acute 
Myocardial Infarction (AMI) in last 3 decades.4  

Stroke, AMI and cardiac arrhythmias, 
contradictory to earlier beliefs do not occur randomly 
over the day and night but rather cluster into an early 
morning peak.5 Even though, there are contradictory 
reports regarding circadian rhythm in the onset of AMI 
amongst diabetics6,7, Zarisch et. al. demonstrated that 
morning peak of ischemia was not experienced by the 
patients with moderate to severe autonomic nervous 
system dysfunction.8  

Poor control of blood sugar in diabetics or 
long-standing diabetes is often associated with 
autonomic neuropathy. Marked attenuation of the 
morning peak was observed in type 1 and type 2 
diabetics of ≥5 years duration. Type 2 diabetic patients 
of less than 5 years duration had the same pattern of 
circadian rhythm of acute MI as of non-diabetic 
patients.9 The current study was undertaken to determine 

whether presence of diabetes can change the time of 
onset of myocardial infarction in this part of the world. 

MATERIAL AND METHODS  
This study was conducted at Services Hospital Lahore 
and Punjab Institute of Cardiology from January 2015 to 
February 2016. Patients admitted in General Medicine 
wards and Cardiac Care Units (CCU) of the hospitals 
between the study periods were included in the study. The 
study was powered for 200 patients by taking 10% 
confidence interval and 80% power of the test using 
population proportion of the circadian variation in the 
onset of acute myocardial infarction in diabetics as 
compared to non-diabetics (32% vs 44%). The time of 
onset of symptoms to determine the circadian variation 
was noted. In order to determine the frequency of AMI 
associated with circadian rhythm, 24 hours of the day 
were divided into four equal sections of 6 hours each. We 
noted time of onset of AMI. Thereafter, patients were 
bracketed in their respective six-hour time periods. These 
six-hour periods were 0–6, 6:01–12, 12:01–18, and 
18:01–24 hours. Start of symptoms was considered as 
time of onset. Non-probability consecutive sampling 
technique was used to select the patients. 100 Patients 
with Diabetes Mellitus for ≥5 years (with HbA1c >7%) 
and 100 patients without DM age between 20–90 years of 
both genders admitted to CCU with AMI between the 
study periods were included in the study. Patients with 
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diagnosed hypertension, renal dysfunction (Creatinine 
>3.0 mg/dl) and hepatic dysfunction (Aminotransferases 
more than twice normal or raised bilirubin >1.2 mg/dl) 
were excluded from study. Acute Myocardial Infarction 
was confirmed by ECG and raised Cardiac markers. We 
established the duration of diabetes from either the 
medical records or patients were inquired about the 
duration in case where the records were not available. 
Baseline characteristics such as age, medical history, 
investigation, treatment history and medication use were 
recorded. Patient reported time of beginning of 
discomfort was used as onset time of beginning of AMI. 

RESULTS 

The mean age of the subjects included in this study was 
59.16±13.81 (range 29–90 years). One hundred and 
twenty-nine (64.5%) were male cases while 71 (35.5%) 
were female cases who were selected. No significant 
demographic difference in the study and controlled 
group was noted (Table-1). There was a significant 
difference between circadian patterns on onset of MI 
symptoms in non-diabetic group (71.2%) as compared 
to diabetic patients (28.8%) (p-value 0.001 table-2). We 
observed double peak on the onset of symptoms, first 
during 6:01–12:00 hours in 42 (71.2%) patients and the 
second between 12:01–18:00 hours in 25 (52.1%) in 
non-diabetics (Table-2). However, diabetic subjects did 
not show significant increased incidence of AMI during 
6:01–12:00 hours (28.8%) rather there was increased 
incidence of AMI during 0–6:00 hours in 40 (66.7%). 
There was no significant difference with respect to age 
and gender (p-value 0.77 and 0.237). 

Table-1: Demographics of the study population 
(Non-diabetics versus diabetics) 

 Non-diabetic Diabetic p-value 
Age 59.08±13.81 59.25±13.78 0.77 
Male 69 (53.5%) 60 (46.5%) 

Female 31 (43.7%) 40 (56.3%) 
0.237 

Table-2: Comparison of circadian rhythm in groups 
 Circadian rhythm p-value 

 0–6 6:01–12 12:01–18 18:01–24  
20 42 25 13 Non-

diabetic 33.3% 71.2% 52.1% 39.4% 
40 17 23 20 Diabetic 

66.7% 28.8% 47.9% 60.6% 
60 59 48 33 

0.001 

Total 
100.0% 100.0% 100.0% 100.0%  

Table-3: Gender and circadian rhythm 
Gender Circadian Rhythm 

Male Female 
Total 

Non-diabetic 14 6 20 Group 
 Diabetic 22 18 40 0:00 to 06:00 

Total 36 24 60 
Non-diabetic 30 12 42 Group 
Diabetic 10 7 17 06:01 to 12:00 

Total 40 19 59 
Non-diabetic 16 9 25 Group 
Diabetic 15 8 23 12:01 to 18:00 

Total 31 17 48 
Non-diabetic 9 4 13 Group 
Diabetic 13 7 20 18:01 to 24:00 

Total 22 11 33 

DISCUSSION 

It is evident from the data that AMI onset depicts a 
characteristic distribution during 24 hours rather than 
being random in non-diabetics and diabetics <5 years 
duration. The onset of ischemic AMI occurs more 
frequently in the early morning.

10 Time of onset of 
symptoms in patients with AMI follows a circadian 
rhythm. Increased platelets aggregation and reduction in 
fibrinolytic activity, which both occur during the 
morning, result in thrombotic events in patients with 
AMI and Acute ischemic stroke. Changes in platelet 
aggregation correlate with changes in plasma 
catecholamine levels, which actually increase early 
morning.11 Significant circadian variations in symptom 
onset has been shown by the patients with ST-elevation 
AMI.12 The normal circadian variation of onset of AMI 
can be modified by Diabetes, smoking and 
reinfarction.13 It was shown by a local study that the 
characteristic circadian variation in AMI onset is altered 
in subjects with long standing diabetes mainly due to 
autonomic dysfunction.14 

Autonomic dysregulation in the diabetic 
patients may be explained by the diabetic subgroup in 
another study which showed a circadian variation in on 
the set of AMI with a dual mode pattern involving one 
morning and one night peak.13 

In diabetic subjects, the mechanism of 
circadian rhythm in the onset of AMI is not clear. It 
has been observed that approximately 16–50% of 
subjects with long-standing type 1 and type 2 
diabetes have diabetic neuropathy which may present 
as mononeuropathy, polyneuropathy or autonomic 
neuropathy. Normal circadian pattern of autonomic 
nervous system activity is lost in patients with 
diabetic neuropathy.15 Cardiac autonomic 
neuropathies are common chronic complications of 
diabetes which result into high morbidity.16 
Significant impaired heart rate and blood pressure 
variability has been reported in subjects with diabetes 
and symptomatic autonomic neuropathy.17,18 It was 
seen in one study, there were abnormal findings in 
more than two of six autonomic function tests in 
34.3% type 2 diabetic and 25.3% type 1 diabetic 
subjects.19 Another study showed that circadian 
variation in AMI symptom onset occurred in subjects 
with type 2 diabetes of less than 5 years, on the other 
hand no such circadian variation existed in subjects 
with type 1or type 2 diabetes ≥5 years.20 

There may be therapeutic implications owing 
to the loss of circadian rhythm in the onset of acute MI. 
As it has been shown that cardiac medications have their 
effects mainly by diminishing the morning peak in 
AMI, the most effective timing of such medications 
may vary in diabetic patients from their non-diabetic 
counterparts.21 
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In this study of early survivors of AMI, a circadian 
variation on the onset of AMI symptom was observed in 
patients with no diabetes. However, a marked 
attenuation in early morning peak (6:01–12 hours) in the 
onset of AMI was noted in patients with diabetes for ≥5 
years. On the other hand, diabetic subjects showed 
increased incidence of AMI during 0–6:00 hours. Our 
study also demonstrated that patients with diabetes ≥5 
years duration, have no particular pattern like those of 
non-diabetics when it comes to the time of onset of 
AMI. Biological rhythms can influence the presentation 
of diseases and study of circadian patterns can definitely 
help in predictability and management of diseases. The 
limitation of the study was the small number of subjects 
studied. The scope of the study can be validated by 
increasing the number of subjects. 

CONCLUSION  

Incidence of AMI is significantly increased in the 
morning 6:01–12:00 hours in subjects without diabetes. 
However, diabetic subjects did not show significant 
increased incidence of AMI during this time rather there 
was increased incidence of AMI during 0–6:00 hours.  
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