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Abstract

Background: Platelet activation and aggregation play a critical role in thrombotic events among
individuals with diabetes. HbAlc is widely utilized for assessing long-term blood glucose control,
with higher levels being associated with increased mortality and prevalence of cardiovascular
disease. This study aims to investigate the correlation between platelet counts and HbA1lc levels in
non-diabetic middle-aged and older adults. Method: Multivariate logistic regression analyses were
conducted on 3940 subjects from the China Health and Retirement Longitudinal Study (CHARLS)
to investigate the association between platelet count and HbAlc levels. T-tests, F-tests, and Chi-
square tests were used to compare baseline characteristics of platelet count and HbA1lc for statistical
differences. Finally, multivariable-adjusted logistic regression models were employed to examine
the odds ratio for their association. Results: The mean and standard deviation of platelet count were
206.32+71.3 mg/dl for males and 219.89+75.83 mg/dl for females. The mean and standard deviation
of HbAlc (%) in females were 5.08+0.41 and 5.08+0.40, respectively. Compared to the baseline
platelet counts (platelets <164.00 mg/dl), we found a weak association between HbAlc and platelet
levels among women. After adjusting for other confounding factors, we observed no correlation
between platelet count and HbAlc levels. Conclusions: After thorough analysis, we have concluded
that there is no significant correlation between platelet count and HbAlc levels in non-diabetic
middle-aged and older adults in China. Our findings suggest that these two factors are not linked
within this demographic. Our results provide valuable insights into the health of non-diabetic
individuals in China, particularly those who are middle-aged or older.

Keywords: platelet count; HbAlc; diabetic angiopathies

1. Introduction

HbAlc is the product of non-enzymatic saccharification of hemoglobin in erythroid cells and
sugars in serum cells (mainly glucose) [1,2] . HbAlc levels reflect the average blood glucose levels of
the past 2 to 3 months, and they are the most widely used indicator of long-term sugar regulation [3].
The measurement of HbAlc has the advantages of improved test methods, standardization and low
biological variability, no fasting requirements, and minimal effect of acute blood glucose levels on its
measurements. It prompted the American Diabetes Association to introduce HbAlc levels as a
diagnostic criterion for diabetes in 2010 [4]. It was subsequently observed that elevated levels of
HbAlc were positively correlated with increased mortality and cardiovascular disease. These
findings were further validated by a large observational cohort study, which demonstrated that strict
glycemic control is associated with reduced incidence of macrovascular complications and mortality
[5]. Platelets are a crucial component of the circulatory system, originating from cytoplasmic
fragments released by megakaryocytes in the bone marrow. They play a vital role in maintaining
hemostasis and facilitating coagulation within the body. Platelets are one of the main cells in the

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202508.0172.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 4 August 2025 d0i:10.20944/preprints202508.0172.v1

2 of 11

blood of the body, and as a cytosolic component shed by bone marrow megakaryocytes, it plays an
important role in hemostasis and coagulation in the body [6]. In the circulatory system of healthy
individuals, platelets maintain structural integrity by adhering closely to the inner walls of
capillaries. Under normal physiological conditions, vascular endothelial cells and blood cells do not
interfere with each other. However, in cases where the blood vessel wall is compromised, platelets
exhibit their original mechanical and biochemical properties by aggregating and adhering [7]. Platelet
dysfunction is associated with the pathogenesis of diabetic microangiopathy and macroangiopathy,
which may occur early in the diabetic state [8]. Several studies support the contribution of platelet
hyperactivity to the development and progression of diabetic vascular complications [9]. Activated
platelets increase adhesion and aggregation of thrombin, platelet-activating factor, and collagen,
which may lead to increased micro embolism in capillaries and local progression of preexisting
vascular lesions [10]. Moreover, platelet activation plays an important role in acute arterial stenosis,
especially in patients with large vessel disease [11].

Platelet count is an essential indicator of their function because it reflects the number of platelets
available to perform these critical tasks. A low platelet count can lead to excessive bleeding or
bruising while a high count may indicate an underlying health condition such as cancer or infection.
Therefore, monitoring platelet counts is vital for diagnosing and treating various medical conditions
[12-14]. Several studies have demonstrated that diabetic patients exhibit a significantly elevated
platelet index in comparison to non-diabetic individuals [15]. Through rigorous experimentation and
analysis, they are striving to uncover new insights into how platelet indices can be utilized as a
powerful tool for diagnosing diabetes-related health issues before they become more severe. By doing
so, they hope to pave the way for earlier interventions that could potentially save countless lives
[16,17]. Important factors contributing to increased platelet reactivity in diabetic patients are
hyperglycemia and insulin resistance. Platelet indices, being readily available, can be beneficial for
initial screening and prevention of complications in diabetic patients [18]. Platelet
hyperresponsiveness contributes to a prethrombotic state characterized by increased coagulation,
endothelial dysfunction, and impaired fibrinolysis. Overactive platelets play a crucial role in
thrombotic events. Glycated hemoglobin, the gold standard for diabetes control, can non-
enzymatically glycosylate LDL and predispose to arterial damage [19].

No previous studies have investigated whether HbAlcis a determinant of platelet count in non-
diabetic middle-aged and older adults. Therefore, the primary objective of this study was to examine
the relationship between platelet count and HbAlc independently of well-known factors that
influence platelet count. To achieve this goal, this article focused on investigating the association
between platelet count and HbA1c levels among middle-aged and elderly individuals in China while
adjusting for potential confounders using a representative sample.

2. Materials and Methods

Study Population

Our study is publicly available (http://charls.ccer.edu.cn) with no direct contact with the
individual participants, therefore, further ethical approval was unnecessary. The team collected data
on platelet counts and glycated hemoglobin from the 2011 China Health and Retirement Longitudinal
Study (CHARLS) from 3940 individuals. The CHARLS is an ongoing nationally representative
longitudinal study of middle-aged and elderly individuals in China that is conducted by the China
Centre for Economic Research at Peking University in 2011. Informed consent was obtained from all
subjects and/or their legal guardians. Table 1 shows the baseline characteristics of all samples in the
study, as well as most of the variables based on our previous studies [20]. Age, age groups,
educational levels, marital status, current place of residence, smoking and alcohol consumption
habits, dietary patterns, leisure activities, unintentional injuries and physical activity were obtained
through a self-reported questionnaire. Most variables were based on our previous research studies
[21,22].
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Laboratory Assessments

The variables were measured for each participant only after obtaining administrative
permission, approval from the ethics committee, and informed consent from the participants: platelet
count, fasting blood glucose (FPG), HbAlc, triglycerides (TG), serum HDL cholesterol, serum LDL
cholesterol, blood uric acid (SUA), c-reactive protein (CRP), and glomerular filtration rate (eGFR).
The mean of the three measurements determined the mean blood pressure [23]. HbAlc was divided
into two categories: <5.10(%) and 5.11-6.50(%). Platelets were classified into four groups: 164.00
mg/dl, 164.01-210.00 mg/dl, 210.01-255.00 mg/dl, and 255.01-955 mg/dl.

Statistical Analysis

The researchers conducted statistical analysis using SPSS software, version 22.0 (IBM Company,
Armonk, NY, USA). The data were presented as categorical variables in numbers and percentages to
evaluate classification factors such as educational status, marital status, current residence, smoking
habits, alcohol consumption habits, dietary habits, social events participation history and exercise
routines. The t-test or chi-square test was employed to compare gender, platelet level categories, and
HbA1c level categories. Binary logistic regression models were subsequently utilized to examine the
associations between platelet count and HbAlc levels. Binary logistic regression models were
employed to adjust for 18 potential confounders, including age, education, marital status, hukou,
residence, cigarette smoking, alcohol drinking, eating habits and activity levels as well as major
accidental injury history and disease prevalence. Additionally considered were health status
indicators such as physical exercise frequency and systolic blood pressure readings along with lipid
profile measures (LDL/HDL/triglycerides) and body mass index (BMI). The aim was to investigate
the odds ratio (OR) of HbAlc level across a range of platelet counts. A 2-tailed P-value of 0.05 was
deemed to have achieved statistical significance

3. Results

The features of our participants are presented in Table 1.1766 (50.60%) were males and 1724
(49.40%) were female. The average age of male and female participants was 59.17 9.50 years and
58.8919.42 years, respectively. The mean value of the platelet count was 213.03+73.88 . The mean and
standard deviation of platelet count was 206.32+71.3 mg/dl for males and 219.89+75.83 mg/dl for
females. The mean and standard deviation of HbAlc (%) were 5.08+0.41 and 5.08+0.40, respectively,
for female participants. The average body mass index (BMI) was 22.42+3.28 kg/m2 for male
participants and 23.36+3.84 kg/m2 for female participants. The mean fasting blood glucose (FPG)
levels were 103.95+18.02 mg/dl for men and 102.6+15.37 mg/dl for women, with significant gender
differences observed across all variables except HbAlc, estimated glomerular filtration rate (eGFR),
systolic and diastolic blood pressure, current residence, eating meals, participation in activities, and
regular physical activity.

Tables 2 and 3 show the various characteristics of participants categorized based on platelets in
men and women, respectively. Age, LDL cholesterol, blood urea nitrogen, diastolic blood pressure,
education, taking activities, ever been in major accidental injury were significantly different between
the platelets groups in males (Table 2), and in females, only age, CRP, FPG, cystatin, marital status,
smoke, ever been in major accidental injury were not significantly different between the platelets
groups (Table 3). Tables 4 and 5 show the various characteristics of participants categorized based on
HbA1lc in men and women, respectively. FPG, LDL cholesterol, drinking, and ever been in major
accidental injury were significantly different between the HbAlc groups in males (Table 4). Age, CRP,
FPG, LDL Cholesterol, triglycerides, and serum uric acid were significantly different between the
HbA1lc groups in females(Table 5).

To investigate the relationship between platelet count and HbAlc levels, we estimated the
HbAlc level equation using binary logistic regression. The crude ratio and the associated 95%
confidence interval (CIs) are shown in Table 6. We controlled for sociodemographic characteristics,
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health behaviors, health status, systolic blood pressure, and metabolic indicators. The estimated
results are reported in Table 7.

We controlled for sociodemographic characteristics, health behaviors, health conditions, systolic
blood pressure, and metabolic measures. The estimation results are reported in Table 7. HbAlc is
only weakly correlated with platelet levels in women when compared to baseline platelet levels
(platelets 164.00 mg/dl: OR = 1.366, 95% CI = 1.005-1.776; platelets 255.01-955mg/dl: OR = 1.475, 95%
CI=1.114-1.907; CRP > 10mg/L: OR =1.41, 95% CI = 1.06-1.88). After adjusting for sex, age, education,
marital status, current residence, smoking, alcohol consumption, dietary habits, activity status, major
accidental injury, physical activity, chronic disease, health status, systolic blood pressure, LDL, HDL,
triglycerides, FPG, eGFR, blood creatinine, blood urea nitrogen, blood uric acid, cystatin C, BMI, and
blood pressure, stratified by sex (male, female) in the No association was observed between platelet
count and HbA1c levels in the secondary analysis. In contrast, fasting glucose, CRP, body mass index,
and LDL cholesterol were associated with HbAlc levels.

4. Discussion

This study aimed to investigate the relationship between platelet and HbAlc in a non-diabetic
middle-aged and elderly population. For the first time, we describe no correlation between HbAlc
and platelets in non-diabetic adults. Results of previous studies have implicated diabetes as a
disorder that can alter platelet function [24]. However, in our research, some blood components and
HbA1c were correlated. CRP, fasting plasma glucose, and LDL cholesterol are associated with HbAlc
levels. This finding is inconsistent with the results of a study by Pergola [25] et al. We found a positive
and independent relationship between HbAlc and BMI in male non-diabetic subjects. Their study
showed a strong positive and independent association between HbAlc and platelet count in
nondiabetic overweight and obese subjects. In the study, it was found that impaired early glucose
metabolism in overweight and obese subjects leads to higher cardiovascular risk. And in significantly
overweight and obese subjects, even a glycaemic threshold of 90 mg/dl promoted early signs of
atherosclerosis, such as carotid intima-media thickening [26].

In our comprehensive study, we delved deep into the intricate relationship between HbAlc
levels and cardiovascular risk factors in non-diabetic individuals. Our findings shed light on a crucial
aspect of preventive healthcare that has been largely overlooked until now. We discovered that
HbA1lc levels within the normal range can still be indicative of potential cardiovascular risks,
particularly among females as they age. This highlights the importance of regular health check-ups
and monitoring for early detection and prevention of heart disease. Our research is consistent with
previous studies conducted by Symonides, further reinforcing the significance of our findings [27]. It
is widely acknowledged that traditional risk factors can only account for a portion of the variability
in HbAlc levels. In fact, recent research has shown that less than half of the variation in HbAlc can
be explained by known risk factors alone. This suggests that incorporating HbAlc into existing
algorithms for predicting cardiovascular (CV) risk may lead to more accurate assessments. However,
it should be noted that there are still many unanswered questions regarding the relationship between
HbA1lc and CV risk. For example, while some studies have found a significant association between
elevated HbAlc levels and increased CV risk, others have failed to find such a link. In this particular
study, researchers found no significant differences in HbAlc values between male and female
subjects. This finding was somewhat surprising given previous research conducted by Martins et al.,
which suggested that there may be gender-based differences in how individuals respond to changes
in blood glucose levels. Despite these uncertainties, it seems clear that incorporating measures of
glycemic control like HbAlc into existing CV risk prediction models could help improve their
accuracy and reliability. As our understanding of the complex interplay between metabolic health
and cardiovascular disease continues to evolve, it will be important for clinicians and researchers
alike to stay up-to-date on the latest findings in this field [28]. The findings of the present
investigation also indicate that age does not exert any influence on HbAlc. The correlation between
HbAlc and age did not attain statistical significance.
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Despite the growing body of evidence, there is still much uncertainty surrounding the link
between glycated hemoglobin levels and physical function in aging individuals. While some studies
suggest that lower levels of glycated hemoglobin may be associated with a reduced risk of physical
dysfunction, this relationship remains largely unclear. It's important to note that older adults are
particularly vulnerable to severe hypoglycemia, which can have serious consequences for their health
and well-being. Additionally, many seniors suffer from multiple chronic conditions that can further
complicate the relationship between blood glucose management and functional status [29]. Recent
studies have shed light on a fascinating discovery - that there may be a negative correlation between
moderate-to-low levels of glycated hemoglobin and the risk of developing various health
complications. This exciting revelation has sparked interest among medical professionals, as it could
potentially lead to new preventative measures for those at risk. Despite this promising development,
the exact mechanisms behind this inverse association remain somewhat elusive. Further research is
needed to fully understand how these lower levels of glycated hemoglobin are able to mitigate the
risks associated with certain health outcomes. Nevertheless, this finding represents an important step
forward in our understanding of how we can better protect ourselves against potential health issues
[30]. In patients with type 2 diabetes and abnormal HbAlc levels, the initial damage occurs in the
blood system, leading to the development of related diseases. The researchers discovered an inverse
relationship between HbAlc and platelet volume index in type 2 diabetes patients with
complications; as HbAlc levels increase, platelet number and function continue to decline. Therefore,
HbA1c can serve as a prognostic indicator for platelet dysfunction in individuals with type 2 diabetes
[31].

Studies have shown that diabetes is associated with increased platelet reactivity due to metabolic
abnormalities and related conditions, which plays a role in the development and progression of
diabetic vascular complications [32,33]. Some studies have shown a significant increase in the platelet
index in diabetic patients compared with non-diabetic patients [15]. Larger platelets have more dense
granules, which makes them more efficient and more prone to thrombus formation. The number and
size of particles in platelets do not change over the life of the platelets [34,35]. The phenomenon of
increased platelet activity in diabetes is referred to as “diabetic platelets”. Upon activation, granules,
dense bodies, and lysosomes stored within the platelets are released, further promoting their
activation and aggregation. Additionally, these substances provide a phospholipid surface that
prepares for the activation of blood coagulation factors [36].

Induction of hyperglycemia and hyperinsulinemia increases platelet reactivity in healthy
subjects without diabetes [37](37). The investigators found a significant association between mean
MPV and HbA1lc [38,39]. The investigators observed an increase in MPV with increasing HbAlc,
which may be partly due to the phenomenon of hyperglycemia-induced platelet permeability
swelling [40]. This is because isotonic concentrations of glucose are known to increase platelet
reactivity while activating the expression of platelet glycoprotein IIb/Illa and p-selectin [35,41]. These
studies have revolved around the relationship between mean platelet volume and hemoglobin, and
few researchers have studied the relationship between platelet count and hemoglobin in adults.
Studies have shown increased platelet reactivity when glucose is added to the blood of both diabetic
and non-diabetic patients. The result suggests that the direct effect of glucose on altering platelet
reactivity is evident. They found that during acute hyperglycemia, platelet micro aggregates formed
at the same level as glucose concentrations [42].

In a study, individuals without diabetes who exhibited elevated HbAlc levels were found to
have a higher likelihood of experiencing physical dysfunction compared to those with lower HbAlc
levels [43]. Our study involved non-diabetic middle-aged and elderly individuals. Platelet counts
showed a correlation with HbAlc levels in female subjects, as well as male subjects. However, after
adjusting for socio-demographic characteristics, health status, health behavior, systolic blood
pressure and relevant metabolic indicators, this relationship was no longer statistically significant.
This may be attributed to the effect of hyperglycemia on platelet activation which is known to be a
potent stimulator of microparticle formation [44,45]. Platelet-derived microparticles (PMPs) play an
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active role in inflammation and atherosclerosis processes, yet the mechanism by which
hyperglycemia induces platelets to release MPs remains largely unknown. Ca2+ mobilization,
particularly Ca2+ entry, is a critical event in platelet physiology and intracellular pathways associated
with platelet dysfunction in patients with type 2 diabetes [46].

In the realm of basic research, it has been discovered that there are discernible differences in
PAI-1 and miR-30c levels between platelets derived from healthy individuals versus those afflicted
with diabetes. It has also been determined that miR-30c directly targets the 3'UTR of PAI-1, thereby
exerting a negative regulatory effect on its expression. Furthermore, in patients diagnosed with
T2DM, there exists a negative correlation between miR-30c and both blood glucose and HbAlc levels.
These findings hold significant implications for the regulation of fibrinolytic function by platelet-
derived microRNAs within diabetic populations [47]. Some researchers have also investigated
healthy individuals without diabetes, and found that the induction of acute hyperglycemia can result
in elevated platelet reactivity and activation, as evidenced by markers such as soluble P-selectin and
CD40 ligand [48].

Several studies have demonstrated the critical roles of platelet indices and CRP levels as
thrombosis markers in maintaining normal homeostasis [49]. The inflammatory status is closely
related to CRP, an acute-phase protein secreted by the liver and other tissues under inflammatory
conditions. Furthermore, evidence supports its direct involvement in proinflammatory activity,
making it one of the most important proatherogenic mediators [50].

The results of this study showed that the CRP was found to be positively correlated with HbAlc
after correction. The study by Chase et al., whose studies have found that the levels of C-reactive
protein were elevated in diabetic patients, and this significant correlation may result from
inflammation and oxidative stress in diabetic patients [51]. Veerasak et al. found the levels of HbAlc
and hs-CRP in diabetic patients were significantly higher than those in the control group, and HbAlc
was positively correlated with hs-CRP and total cholesterol [52]. Because free radical damage can
accelerate atherosclerosis, in addition to HbAlc, physicians often use markers of oxidative stress and
inflammation to assess cardiovascular risk in diabetic patients with poor glycemic control [53].
Mukesh et al. compared serum hs-CRP and HbAlc in T2DM (group 2), T2DM (group 3), and a
healthy control group (group 1), and found that hs-CRP levels in group 3 were significantly higher
compared with group 1 and 2, and higher hs-CRP levels in group 2 compared with group 1, further
suggesting that hs-CRP was significantly positively associated with HbAlc, and blood glucose
control levels in patients with oxidative stress, inflammation and T2DM [54]. Similar results were
also reported by Wu [55] and Tutuncu [56] et al., with elevated levels of hs-CRP and high levels of
HbAlc associated.

Among the complications of type 2 diabetes, cardiovascular and cerebrovascular diseases
caused by abnormal blood lipid levels are one of the most common types. Patients with type 2
diabetes usually have insulin dysfunction, resulting in reduced utilization of blood sugar, which
cannot be used as a raw material for energy metabolism in the body [57]. As an essential material in
energy metabolism, fat has an enhanced metabolic rate in vivo to compensate for the missing function
of sugars, which leads to the production of a large number of fatty acids, TG, and cholesterol total TC
into the blood circulation system, thus further enhancing the abnormal blood lipid levels in DM
patients [58]. In one study, HbAlc was> 9. 0% in T2DM patients, and the blood level of TC, LDL-C,
and TG levels in the patients increased significantly, and HbAlc was positively associated with the
above three lipid indexes, so HbAlc can be used as one of the effective indicators for predicting
cardiovascular and cerebrovascular diseases in patients with type 2 diabetes [59]. Eeg-Olofsson, from
the Swedish National Diabetes Registration Information Center, conducted a sample data analysis
and discovered that HbAlc is a risk factor for cardiovascular disease-related death in patients with
T2DM. Improving HbAlc levels can benefit patients by reducing their LDL-C levels and blood
pressure, thereby lowering their risk of developing cardiovascular disease [60]. In the study of DM,
the increased risk of cardiovascular and cerebrovascular disease complications in T2DM patients is
closely correlated with the amount of HbAlc expression, and HbAlc> 7.0% can increase the risk of
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rapid increase of TG and LDL-C expression in the blood, and thus induce the generation of
cardiovascular complications [61]. Dyslipidemia associated with diabetes is not only limited to
damage to the cardiovascular and cerebrovascular but also can cause specific dysfunction in major
organs such as the liver and kidney.

The mechanisms underlying the relationship between platelets and HbAlc remain unclear
despite being studied from various perspectives. The complex interplay between platelets and HbAlc
in non-diabetic middle-aged and elderly individuals was considered in our current study, with
efforts made to account for as many confounding factors as possible; however, there are still
unknown variables that require further investigation. Our follow-up research will involve a larger
population size and incorporate basic studies to comprehensively observe subsequent changes. We
shall continue our endeavors towards this end.

5. Conclusions

The findings of the study conducted have shed light on an interesting association between
platelet counts and HbA1lc levels in women. Surprisingly, this correlation was not observed in men.
However, it is important to note that after adjusting for potential confounders, our data did not
support a significant relationship between platelet counts and HbAlc levels in non-diabetic middle-
aged and elderly Chinese individuals. It is worth mentioning that previous research has suggested a
link between platelet counts and glycosylated hemoglobin levels in diabetic or obese patients. This
discrepancy in results has piqued our curiosity about the intricate relationship between these two
variables. Overall, this study provides valuable insights into the complex interplay between platelets
and HbAlclevels. Further research is needed to fully understand the underlying mechanisms behind
these associations and their clinical implications for different populations.

Despite numerous studies on the correlation between platelet counts and glycosylated
hemoglobin in diabetic or obese patients, there still remains a lack of clarity regarding their
relationship. The conflicting results from these studies have only served to pique our curiosity further
about the potential link between platelets and hemoglobin. As such, we conducted our own study
with the hope of shedding more light on this intriguing topic. Our findings are expected to draw
attention to the role that platelet counts play in HbAlc status, as well as help researchers investigate
possible mechanisms behind any association between these two factors. With this new information
at hand, we can begin to explore how changes in platelet count may impact HbAlc levels and
potentially even contribute to the development or progression of diabetes.

6. Study limitations

Although this study has shed light on the platelet count in clinical examinations, it is important
to acknowledge its limitations. Firstly, there are numerous other platelet examination items that were
not explored in this research. These include but are not limited to platelet size and shape, clotting
time, and aggregation ability. Future studies should aim to investigate these parameters as well.
Secondly, while social background and demographic differences were taken into account during the
data analysis process, the sample size was relatively small. Therefore, it is possible that certain groups
may have been underrepresented or excluded altogether from the study population. This could
potentially impact the generalizability of our findings. Despite these limitations, we believe that our
study provides valuable insights into platelet counts in clinical settings. By identifying potential
factors that may influence these counts such as age and gender, healthcare professionals can better
interpret test results and make more informed decisions regarding patient care.
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