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1. INTRODUCTION 

 

The prevalence of prediabetes and diabetes increases considerably as individuals become 

older.1 Prediabetes is a condition that precedes the development of type 2 diabetes and is 

often asymptomatic. It is characterized by hyperglycemia, which is an increased blood 

glucose level that is above normal but not high enough to be diagnosed as diabetes.2 The 

main difference in defining pre-diabetes between the ADA and WHO lies in the variance of 

the glycemic index threshold. The ADA standard establishes the fasting glucose threshold at 

5.6mmol/L, although the WHO defines it at 6.0mmol/L.3 The prevalence is greater in the 

elderly than in the younger population.4,5 Prediabetes is a state characterized by an increased 

ABSTRACT:  

Aim:  The aim of the present study was to compare 

different prediabetes definitions and characterize the 

risks of prediabetes and diabetes among older adults. 

Material & methods: A random sample of all registered 

inhabitants aged ≥60 years living at home or in nursing 

homes were invited to the baseline assessment during 

the duration of 3 years. 500 diabetes-free participants 

were included in the study. 

Results: Women made up 56.8% of the research, 

comparing males. Average patient age was 75. All 

prediabetes criteria have positive predictive values < 

12% for incidence complete diabetes. But all negative 

predictive values were 96% or above. Detecting 

confirmed diabetes was most sensitive for prediabetes 

with HbA1c values of 5.7%-6.4% or IFG (≥94%), while 

specificity was best for those with such levels and IFG 

(confirmatory definition). Positive predictive values for 

incident-diagnosed diabetes were below 8% and 

negative predictive values were 97% or higher. 

Alternative global definitions of prediabetes have a 

sensitivity of less than 48% for new total and diagnosed 

diabetes cases and a specificity of 78% or greater. 

Conclusion: The incidence of prediabetes was 

substantial; yet, during the duration of the trial, a greater 

number of individuals had a return to normal blood 

sugar levels or mortality compared to those who 

developed diabetes. These data indicate that prediabetes 

may not be a reliable diagnostic category in older 

individuals. 
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chance of developing diabetes. Each year, about 5-10% of people with prediabetes may 

develop diabetes. According to the expert panel of the American Diabetes Association, 70% 

of patients with prediabetes are expected to acquire diabetes in the future.6 On the other hand, 

prediabetes may potentially return to normal blood sugar levels.  

Despite being prevalent in older individuals, there is little understanding of the progression of 

hyperglycemia throughout time, especially when transitioning between normoglycemia, 

prediabetes, and diabetes. In a We expect the number of people living with prediabetes to rise 

from 352 million in 2017 (7.3%) to 587 million (8.3%) by 2045.7  

Identifying and treating prediabetes at an early stage may benefit those at high risk of 

developing diabetes in the future. Conversely, a different study discovered that in older 

individuals with prediabetes, the transition to normal blood sugar levels (normoglycemia) 

occurred more often than the development of diabetes. Therefore, prediabetes may not 

reliably predict future diabetes issues in older individuals.8 Adapting one's lifestyle may assist 

working-age persons in enhancing their glycemic management.9,10 Glycated hemoglobin A1c 

(HbA1c) levels rise with age in non-diabetic individuals, and low blood glucose levels may 

raise the risk of mortality in older adults.11,12 This research aimed to investigate the 

prevalence of prediabetes in older persons by monitoring their progression from normal blood 

sugar levels to prediabetes or diabetes using glycated hemoglobin (HbA1c) levels, fasting 

glucose (FG) levels, or both. 

 

2. MATERIAL & METHODS 

 

During a 3-year period, a random sample of all registered individuals aged 60 years or older, 

whether they lived at home or in nursing homes, were invited to participate in the baseline 

assessment. To account for the faster changes in health conditions and higher attrition rates 

among older individuals, the sampling process was divided into 11 age cohorts. Both the 

younger and older age groups were monitored at three-year intervals.  

In the present investigation, individuals with pre-existing type 1 or type 2 diabetes were not 

included, leading to a final sample size of 550 participants without diabetes. In addition, 50 

participants declined follow-up examinations or became uncontactable, resulting in a final 

sample of 500 participants without diabetes who were monitored for a maximum of 12 years. 

The individuals who discontinued their participation in the study were characterised by being 

older, predominantly female, having a level of education below elementary school, leading a 

sedentary lifestyle, consuming less alcohol, and obtaining lower scores on the Mini-Mental 

State Examination (MMSE) compared to those who remained in the study.  

Consent was gained from all individuals or their proxy if they had cognitive impairment. The 

institutional Ethical committee has granted ethical approval. 

Data collection refers to the process of gathering and organising information or data for 

analysis and interpretation.  

Structured interviews and clinical examinations conducted by trained nurses and physicians 

were used to gather data on demographic and lifestyle factors, current medication use, and 

medical history. Peripheral blood samples were collected for laboratory analysis. 

Education was quantified based on the duration of formal schooling and categorised into two 

groups: elementary school or below, and above elementary school. The act of smoking was 

divided into two categories: individuals who currently smoke and those who have never 

smoked or used to smoke in the past.  

Assessment of prediabetes, diabetes and normoglycaemia  

Following the protocol established by the Diabetes Control and Complications Trial test, the 

Tosoh G7 automated high-performance liquid chromatography analyzer was used to assess 

the HbA1c levels in whole blood.   
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Statistical analysis  

P < 0.05 was deemed statistically significant, and all analyses were done using SPSS 20.0. 

 

3. RESULTS 

 

Table 1: Patient Characteristics 

Characteristics HbA1c category FG category 

 
Normoglycemia 

(HbA1c <5.7%) 

Prediabetes 

(HbA1c 5.7%-

6.4%) 

Normoglycemia 

(FG <100 

mg/dL) 

Prediabetes (FG 

100-125 mg/dL) 

N 150 100 100 150 

<5.7% 150 (100) 0 68 (68) 75 (50) 

5.7%-6.4% 0 100 (100) 36 (36) 75 (50) 

FG     

<100 mg/dL 72 (48) 32 (32) 100 (100) 0 

100-125 mg/dL 78 (52) 68 (68) 0 150 (100) 

Age, mean 

(SD), y 
75.1 (5.0) 75.5 (5.2) 75.4 (5.2) 75.2 (5.1) 

Sex  

Male 66 (44) 43 (43) 35 (35) 72 (48) 

Female 84 (56) 57 (57) 65 (65) 78 (52) 

56.8% were females in the present study as compared to male. The mean age of the patients 

was 75 years. 

 

Table 2: Performance of Different Definitions of Prediabetes in Older Adults for Identifying 

Incident Total Diabetes and Incident Diagnosed Diabetes 

Prediabe

tes 

definitio

n 

Risk of total diabetes Risk of diagnosed diabetes 

 Diagnostic performance for incident total diabetes, % (95% CI) 

 
Sensitiv

ity 

Specific

ity 

Positiv

e 

predicti

ve 

value 

Negativ

e 

predicti

ve 

value 

Sensitiv

ity 

Specific

ity 

Positiv

e 

predicti

ve 

value 

Negativ

e 

predicti

ve 

value 

Prediabe

tes 

(HbA1c) 

HbA1c 

5.7%-

6.4% 

71.2 

(63.4-

78.1) 

57.9 

(55.0-

59.9) 

10.1 

(55.9-

59.9) 

96.8 

(95.7-

97.6) 

66.1 

(56.8-

74.6) 

57.2 

(55.1-

59.2) 

7.1 

(5.7-

8.8) 

97.1 

(96.1-

98.0) 

HbA1c 

<5.7% 

Prediabe

tes (IFG) 

NA NA NA NA NA NA NA NA 

FG 100-

125 

mg/dL 

80.1 

(73.0-

86.1) 

42.9 

(40.9-

44.9) 

8.5 

(7.2-

10.1) 

97.0 

(95.8-

99.0) 

77.1 

(68.5-

85.3) 

42.4 

(40.4-

44.4) 

6.2 

(5.0-

7.6) 

97.4 

(96.2-

98.3) 
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FG <100 

mg/dL 

Prediabe

tes 

(HbA1c 

or IFG) 

NA NA NA NA NA NA NA NA 

HbA1c 

5.7%-

6.4% or 

FG 100-

125 

mg/dL 

95.5 

(91.0-

98.2) 

28.4 

(26.6-

30.3) 

8.2 

(6.9-

9.5) 

99.0 

(97.9-

99.6) 

94.1 

(88.2-

97.6) 

28.0 

(26.2-

29.8) 

6.1 

(5.0-

7.3) 

99.0 

(97.9-

99.6) 

HbA1c 

5.7%-

6.4% 

and FG 

100-125 

mg/dL 

55.8 

(47.6-

63.7) 

72.4 

(70.5-

74.2) 

11.9 

(9.6-

14.4) 

96.1 

(95.1-

96.9) 

49.2 

(39.8-

58.5) 

68.7 

(66.8-

70.5) 

7.9 

(6.1-

10.1) 

96.6 

(95.6-

97.4) 

HbA1c 

<5.7% 

or FG 

<100 

mg/dL 

NA NA NA NA NA NA NA NA 

 

The positive predictive values for the occurrence of complete diabetes, as measured by 

several prediabetes criteria, were consistently low, with values below 12%. In contrast, the 

negative predictive values regularly exceeded 96%. The most accurate method for identifying 

confirmed diabetes was through the detection of prediabetes using HbA1c levels of 5.7% to 

6.4% or IFG (≥94%). The highest level of precision was achieved by detecting prediabetes 

using both HbA1c values of 5.7%-6.4% and IFG (confirmatory definition). The positive 

predictive values for incident diagnosed diabetes were constantly below 8%, whereas the 

negative predictive values were consistently high, at or above 97%. When several worldwide 

standards were used to define prediabetes, it was shown that the ability to accurately identify 

both newly occurring total diabetes cases and diagnosed diabetes cases was reduced to less 

than 48%. However, the ability to correctly exclude individuals without diabetes was 

improved to a level of 78% or higher. 

 

4. DISCUSSION 

 

The American Diabetes Association (ADA) has highlighted the notable dearth of research on 

the prognostic implications of elevated blood glucose levels in older adults.13,14 There is a 

lack of adequate knowledge on the typical development of prediabetes in elderly individuals. 

The manifestation and outcomes of elevated blood glucose levels in elderly individuals 

exhibit variability in terms of their presentation and subsequent impact, hence influencing the 

therapeutic strategy.14,15 However, there is a limited knowledge of how prediabetes progresses 

to diabetes in later age groups, and only a small number of studies16,17 have examined the 

predictive outcomes of different definitions of prediabetes. There is a lack of consensus 

regarding the optimal definitions for prediabetes, and currently, five different definitions are 

being employed in clinical practice.18,19 Understanding the typical development of prediabetes 

in older individuals has important consequences for the screening, diagnosis, and treatment of 
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the condition in this demographic. Prognostic data are essential for identifying the most 

efficient prediabetes definition(s), if any, for older populations. 

In the present study, the female population constituted 56.8% of the total, while the male 

population was used for comparison. The mean age of the patients was 75 years. The positive 

predictive values for the occurrence of total diabetes, as determined by different definitions of 

prediabetes, consistently exhibited a low level, falling below 12%. In contrast, the negative 

predictive values regularly exhibited a substantial magnitude, reaching or above 96%.  

Within this older population, a minority of individuals who met the criteria for prediabetes 

progressed to the state of diabetes. Prior studies18,20-22 predominantly examined the 

progression from prediabetes to diabetes in middle-aged individuals. It is challenging to 

compare estimates of the progression of prediabetes because there are different definitions of 

prediabetes. A comprehensive review1 of 103 studies in mostly middle-aged individuals 

indicated that the 6-year cumulative incidence of diabetes was 17% (95% CI, 14%-20%) for 

those with prediabetes based on HbA1c values of 5.7% to 6.4% and was 22% (95% CI, 15%-

31%) for those with IFG (FG, 100-125 mg/dL). 

For diagnosing confirmed diabetes, sensitivity was again best for prediabetes based on 

HbA1c levels of 5.7% to 6.4% or IFG (≥94%), and specificity was highest for prediabetes 

based on both HbA1c levels of 5.7%-6.4% and IFG (confirmatory definition). The positive 

predictive values for incident diagnosed diabetes were all less than 8%, while the negative 

predictive values remained consistently high, at or above 97%. By employing alternative 

international definitions for prediabetes, the sensitivity for both incident total and diagnosed 

diabetes was found to be less than 48%, while the specificity was equal to or greater than 

78%. While some participants in the study developed diabetes, a much larger number 

experienced a return to normal blood sugar levels, although the extent of this regression 

varied depending on the initial classification of prediabetes. There is more within-person 

variability for FG than for HbA1c, which probably explains why those with IFG values of 

5.7% to 6.4% are more likely to have regression.23 Adolescents and adults who are at risk of 

developing diabetes should be directed to a lifestyle programme that promotes regular 

physical exercise and weight loss (ideally, 7% of starting weight) if they meet any one of the 

following criteria: haemoglobin A1c levels between 5.7% and 6.4%, fasting glucose levels 

between 100 and 125 mg/dL, or 2-hour glucose levels between 140 and 199 mg/dL. Women 

with a history of gestational diabetes or patients younger than 60 years old with a body mass 

index (BMI) of 35 or higher (BMI is defined as weight in kilogrammes divided by height in 

metres squared) should take metformin.24 The results of the present investigation endorse 

prioritising lifestyle enhancement when possible and secure, particularly considering the 

wider advantages of modifying one's lifestyle that extend beyond the prevention of diabetes.  

 

5. CONCLUSION 

 

Although the progression from prediabetes to diabetes was rare over a 6.5-year period, 

prediabetes was prevalent among older persons. The development of diabetes from 

prediabetes was less common than the regression to normoglycemia and mortality. These 

findings imply that prediabetes in older persons may not be a viable diagnostic category for 

predicting the onset of diabetes. 
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