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4. Rationale:  

Hypoglycemia is complication of treatment among individuals with diabetes. Older diabetic 

individuals (aged>65 years) experience hypoglycemia more frequently, with a doubling of risk in 

each additional decade of life after age 60 years.1 This increase in risk can be explained, at least in 

part, by the age-related physiological changes in the metabolism of drugs (absorption, distribution, 

and renal elimination).3  

Among older individuals, the determinants of hypoglycemia may differ from those observed 

among middle-aged adults, a group that we previously evaluated in the Atherosclerosis Risk in 

Communities (ARIC) study using data from visit 4 (1996–1998).2 There are potentially unique 

aspects pertaining to hypoglycemia in an older population, with a   a maladaptive response to 

hypoglycemia.4 Older patients also tend to have comorbidities including functional loss, frailty, 

muscle loss, cognitive dysfunction, and depression that may significantly interfere with the 

prevention, identification and appropriate treatment of hypoglycemia.5 Older adults who suffer 

from hypoglycemia may also be at increased risk for exacerbation of conditions such as 

cognitive dysfunction and cardiac events, which may in turn affect their ability to self-manage 

hypoglycemia.5 

Hitherto, the correlates of hypoglycemia have seldom been studied among older individuals in a 

community-based setting. The extant evidence mainly originates from clinic-based studies.6 

Identifying such correlates are critical to improving the assessment of the risk of hypoglycemia 

and its efficient management in older adults with type 2 diabetes.  

Using data from visit 6 in the ARIC study, we aim to assess the correlates of hypoglycemia among 

older individuals with diabetes.  

 

5. Main Hypothesis/Study Questions: 

Among older adults (age 70 years or above) in a community-based sample and using multiple 

definitions of hypoglycemia, we aim to assess the prevalence and correlates of hypoglycemia. 

 

6. Design and analysis (study design, inclusion/exclusion, outcome and other variables of 

interest with specific reference to the time of their collection, summary of data analysis, 

and any anticipated methodologic limitations or challenges if present). 

 

Inclusion/Exclusion criteria 

ARIC participants with a diagnosis of diabetes based on either self-report or diabetes medication 

use at visit 6 (2016–2017). We will exclude individuals with missing data on the potential 

correlates of hypoglycemia. 

 

Outcomes  
The main outcome will be hypoglycemia. We will use three different definitions of hypoglycemia 

based on questionnaire data collected in adults with a diagnosis of diabetes at visit 6: 

- Hypoglycemia defined as self-report of one or more episodes in the last year of a severe 

low blood sugar reactions such as passing out or needing help to treat the reaction; 

- Hypoglycemia defined as self-report of  two or more episodes in the last year of a severe 

low blood sugar reactions such as passing out or needing help to treat the reaction; 



- Hypoglycemia defined as self-report of one or more episode in the last year of a severe low 

blood sugar reactions such as passing out or needing help to treat the reaction OR self-

report of feeling that blood sugars have been unacceptably low in the past few weeks. 

 

Covariates  

The covariates will include age, sex, race-center, educational level, smoking status, alcohol use, 

use of diabetes medications, duration of diabetes, hemoglobin A1C (HbA1C) , estimated glomerular 

filtration rate (eGFR) based on cystatin C and serum creatinine in the CKD-EPI equation, 

albuminuria, body mass index (BMI), systolic blood pressure (SBP), diastolic blood pressure 

(DBP), pulse, use of hypertension medication, LDL-cholesterol, HDL-cholesterol, cholesterol-

lowering medication use, history of myocardial infarction, prevalent coronary heart (CHD), heart 

failure, stroke, cognitive function and depression status.  

 

Statistical analysis 

We will estimate the burden of hypoglycemia using three different definitions. We will present the 

baseline characteristics of the sample by hypoglycemia status, defined using each of the 

definitions. 

We will use multivariable logistic regression models to investigate the associations of potential 

correlates of hypoglycemia. We will conduct sequential modelling as follows: Model 1 will adjust 

for age, sex, and race-center. Model 2 will additional include educational level, smoking status, 

duration of diabetes, use of diabetes medication, glycemic control (assessed by HbA1C and 

fructosamine), eGFR, albuminuria, body mass index, systolic blood pressure, diastolic blood 

pressure, use of alcohol, HDL-cholesterol, LDL-cholesterol, use of lipid lowering medications, 

prevalent CHD, history of myocardial infarction, cognitive function, and depression status.  

  

Limitations: 

The limitations of our study include a relatively small number of hypoglycemic events, which may 

limit our ability to identify some of the relevant correlates of hypoglycemia. Furthermore, the 

questionnaire-based definitions of hypoglycemia may lead to some inaccuracies. We also do not 

have detailed information on the diabetes medications, especially non-insulin therapies that may 

be related to hypoglycemia.   
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