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Background: Hemoglobin concentration is an important clinical 

parameter that reflects the oxygen-carrying capacity of the blood. 

Poor control of blood glucose levels in diabetic patients can lead to 

decreased haemoglobin concentration, which may result in 

complications such as anaemia and cardiovascular disease.  

Objective: This study aimed to investigate the impact of a 8-week 

endurance exercise program on haemoglobin concentration among 

twenty diabetic patients. 

Methods & Material: The study participants comprised diabetic 

patients registered to “Health Center Punjab University Lahore 

Pakistan. Complete Blood count (CBC & HbA1c) tests were 

performed to assess hemoglobin-RBCs among diabetic patients. A 

self-made exercise protocol was applied to subjects (Brisk 

Walk).5ml blood sample was collected from each subject before and 

after using the prescribed exercise protocol. Ethical approval was 

taken from the ethical review board Department of sports sciences 

& physical education, University of the Punjab, Quaid-i-Azam 

campus, Lahore. The collected data were tabulated and analyzed by 

using appropriate tools through SPSS.  

Result &Conclusion: The mean and standard deviation of 

comparison between the pre-test and post-test was 0.740 ± 1.384, t-

value was 2.390.df was 19, and P value was 0.027. Therefore, the 

study shows that brisk walking significantly affects glycosylated 

haemoglobin (HbA1C). Based on the analysis, the researcher 

concluded that exercises are vital in controlling haemoglobin 

concentration in diabetic patients.  
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Introduction: 

Exercise is a well-established, affordable, and effective way to 

help manage diabetes, notably by improving insulin sensitivity 

in those with type 2 diabetes. However, the specific effects of 

endurance training on type 2 diabetes haven't been fully 

explored. A previous study investigated how endurance 

training affected body weight, glucose and insulin levels, lipid 

profiles, and HbA1c levels in rats with induced type 2 diabetes 

(using STZ) and a high-fat diet. HbA1c levels were used to 

monitor glucose control throughout the endurance training 

program [1]. 

The benefits of regular exercise for people with type 2 diabetes 

(T2DM) are well-established. This study explored the long-

term impact of consistent exercise training on various health 

markers in these individuals. The results showed that long-

term, regular physical activity led to improvements in blood 

sugar control, body composition, and cardiovascular fitness in 

T2DM patients. Furthermore, sustained physical activity 

helped prevent the decline in health indicators observed in the 

group that didn't exercise. [2].  

Managing blood sugar, as measured by HbA1c levels, is crucial 

for treating type 2 diabetes (T2DM). Endurance training, 

especially high-volume or progressively intense programs, is a 

recognized and effective tool for diabetes management and can 

significantly lower HbA1c. However, some research studies 

indicate that while aerobic exercise improves cardiovascular 

fitness (VO2), it might also raise hemoglobin (Hb) levels 

compared to sedentary individuals. This leads to the hypothesis 

that HbA1c might underestimate the true reduction in blood 

sugar levels achieved through aerobic training. Essentially, 

because aerobic exercise can both lower blood sugar and raise 

Hb levels, the resulting HbA1c value might appear better than 

it actually is. This potential overestimation of blood sugar 

control raises concerns about relying solely on HbA1c in 

physically active individuals, particularly those in aerobic 

training programs. It highlights the need for a more complete 

evaluation of blood sugar control that considers multiple 

markers, not just HbA1c, in people who exercise regularly [3]. 

Type 2 diabetes (T2DM) is a growing global health problem, 

strongly associated with the obesity epidemic. Beyond 

genetics, environmental factors and unhealthy behaviors like 

high-carbohydrate diets and lack of exercise play a role in the 

development of T2DM. Structured exercise programs, 

including Moderate-Intensity Training (MIT) and High-

Intensity Interval Training (HIIT), have emerged as potential 

strategies for managing T2DM, particularly by controlling 

HbA1c levels. This review aims to summarize the latest 

research on the effects of HIIT on HbA1c levels [4]. 

All types of exercise offer some benefit in lowering HbA1c (a 

key measure of blood glucose levels). These modest 

improvements are comparable to the effects seen with other 

diabetes treatments, such as dietary changes, medication, and 
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insulin therapy [5]. Global prevalence of diabetes is rising, 

reaching epidemic proportions. Type 2 diabetes, the most 

common form, accounts for 90-95% of all cases and is marked 

by problems with insulin secretion and/or action. This research 

aimed to assess and compare the impact of different aerobic 

exercise programs on blood sugar control in people with type 

2 diabetes. [6]. 

This research examined how resistance exercise (RE) at 

varying intensities affects HbA1c, insulin, and blood glucose 

levels in people with type 2 diabetes (T2D). A meta-analysis 

was performed, including diabetes studies that compared an 

exercise group to a control group. The exercise programs were 

divided into low-to-moderate intensity and high-intensity 

groups. The meta-analysis suggests that high-intensity 

resistance exercise is more effective than low-to-moderate 

intensity exercise in improving HbA1c levels and insulin 

sensitivity in individuals with T2D [7]. 

Anemia, a significant hematological condition, is common in 

a variety of clinical settings and across many diseases, 

affecting roughly one-third of surgical patients before their 

operations. It's also prevalent in individuals with inflammatory 

bowel disease (IBD), liver disease (LD), and chronic heart 

failure (CHF). Anemia leads to increased fatigue, reduced 

functional capacity, worse surgical outcomes, and a poorer 

prognosis in conditions like CHF, cancer, and chronic 

obstructive pulmonary disease (COPD). In surgery, the 

decreased oxygen-carrying capacity of blood in anemic 

patients, and the resulting inadequate tissue perfusion, may 

contribute to increased vulnerability to negative outcomes after 

surgery [8]. 

Glycosylated hemoglobin (HbA1c) is the primary way we 

measure how well blood sugar has been controlled over the 

past three months. While it's generally accepted that aerobic 

exercise improves blood sugar control in type 2 diabetes by 

making the body more sensitive to insulin, another important, 

but often overlooked, aspect of diabetes is its negative impact 

on emotional well-being and the increased risk of depression. 

Because of this, physical activity is frequently recommended 

as a way to improve quality of life, prevent depression, lessen 

anxiety, and boost overall emotional well-being in people with 

diabetes [9]. 

While the COVID-19 pandemic has had a massive global 

impact, it's unclear if national states of emergency declared due 

to COVID-19 have had direct negative effects on HbA1c levels 

in people with type 2 diabetes. Diabetic patients were 

particularly affected by restricted access to outpatient clinics. 

Healthcare professionals specializing in diabetes were worried 

that blood sugar control in these patients would decline due to 

reduced physical activity, increased snacking, and significant 

psychological stress [10]. 

The literature review highlights the importance of adequate 

hemoglobin levels for overall health. It also reveals a 

connection between hemoglobin production and use, and 

exercise. Therefore, this research aims to explore and address 

the gaps in our current understanding of this relationship. 

Study Gap: 

Diabetes is a major health concern in Pakistan as well as in all 

around the World. Researchers around the globe analyzed the 

impact of different exercise protocols on hemoglobin among 

upon diabetic patients but there is not much work done on the 

humans with moderate intensity effects on glycosylated 

hemoglobin level among diabetes patients. In line of this 

research study, the researcher decided to conduct a research 

study under the title “Impact of endurance exercises upon 

hemoglobin concentration among diabetic patients”.  

Strength and Weakness of Study 

In this research study, the researcher has used quantitative 

research approach, showing its strength. In addition, based on 

anthropometric attributes such as age, gender and health status 

of the subjects have been recruited and examined, which 

proved the generalization of the study. Along these, there are 

some limitation of the study, such as the study was only carried 

out among male patients, only moderate intensity exercise was 

applied to the recruited subjects as a research intervention, 

small sample size, absence of control group. These limitations 

may provide new insight for researchers to carry out such 

studies with new anthropometric attributes of subjects and 

other natures of the exercise, on large sample and with control 

group.    

METHODOLOGY: 

This study investigated the impact of endurance exercise on 

hemoglobin levels in diabetic patients using a quantitative, pre-

post intervention design. Diabetic patients registered at the 

Health Center of Punjab University, Lahore, Pakistan, formed 

the study population, from which 20 subjects was randomly 

selected as sample size by using G power statistics. 

Participants met pre-defined inclusion criteria (e.g., age, 

diabetes type, stable health) and were free of exclusion criteria 

(e.g., contraindications to exercise, severe anemia). Data 

collection involved pre- and post-intervention of Complete 

Blood Count (CBC) tests which measured hemoglobin levels, 

red blood cell counts, and other related parameters, as well as 

HbA1c tests to assess glycemic control. A self-designed, 

supervised brisk walking protocol with moderate intensity was 

implemented over two months (February 1st to April 1st, 

2023). Each one-hour session included two intervals: 30 

minutes of brisk walking followed by a 3-5 minute rest period, 

5 days a week. The brisk walking intensity was moderate, 

allowing conversation but with noticeably heavier breathing. 

The researcher directly supervised all sessions, ensuring 

protocol adherence and participant safety. Ethical approval 

was obtained from the University of the Punjab's Ethical 

Review Board (D/272/SPS - 03-02-2023), and all participants 

provided informed consent. Data were analyzed using SPSS 

(version 26). Descriptive statistics summarized participant 

characteristics, while paired t-tests compared pre- and post-

intervention hemoglobin levels and related parameters. 

Correlation analysis explored relationships between 

hemoglobin changes and other variables like HbA1c and 

exercise adherence.  
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PESENTATION OF DATA 

Table 1 Showing the Descriptive Analysis of Pre-Test 
 N Range Minimum Maximum Mean Std. 

Deviation 

Variance 

Statistic Statistic Statistic Statistic Statistic Std. 

Error 

Statistic Statistic 

Gender 20 1.00 1.00 2.00 1.8500 .08192 .36635 .134 

Age 20 5.00 1.00 6.00 2.7000 .37767 1.68897 2.853 

Pretest 20 7.80 5.20 13.00 6.6600 .41861 1.87207 3.505 

The above table shows the descriptive analysis of the testing variable (demographic variable). The total number of respondents 

was 20. The mean and standard deviation of gender was 1.85 ± .3667. The variance was .134. Minimum range was 1.00; 

Maximum Range was 2.00. The mean and standard deviation in terms of age was 2.70 ± 1.688. The variance was 2.853. 

Table 2 Showing the Descriptive Analysis of Post-Test 
 N Range Minimu

m 

Maximu

m 

Mean Std. 

Deviatio

n 

Varia

nce 

Statistic Statisti

c 

Statistic Statistic Statistic Std. 

Error 

Statistic Statist

ic 

Gender 20 1.00 1.00 2.00 1.8500 .08192 .36635 .134 

Age 20 5.00 1.00 6.00 2.7000 .37767 1.68897 2.853 

Posttest 20 2.80 5.30 8.10 5.9200 .17254 .77160 .595 

The above table shows the descriptive analysis of the testing variable (demographic variable). The total number of respondents 

was 20. The mean and standard deviation in term of gender was 1.85 ± .3667, variance was .134, minimum range was 1.00, and 

maximum range was 2.00. The mean and standard deviation in term of age was 2.70 ± 1.688. The variance was 2.853, minimum 

range was 1.00, and maximum range was 6.00 

Table.3 Compares Pre and Post-Test Results Regarding the Impact of Endurance Exercise On Haemoglobin 

Concentration Among Diabetic Patients After Applying Prescribed Exercise Protocols. 
 Paired Differences T df Sig. (2-

tailed) Mean Std. 

Deviation 

Std. Error 

Mean 

95% Confidence Interval of the 

Difference 

Lower Upper 

Pair 

1 

Pretest – 

Posttest 

.74000 1.38465 .30962 .09196 1.38804 2.390 19 .027 

The above table compares pre-test and post-test regarding the impact of endurance exercise on haemoglobin concentration among 

diabetic patients. The total number of respondents was 20. The mean and standard deviation of comparison between the pre-test 

and post-test was 0.740 ± 1.384, the t-value was 2.390, the degree of freedom was 19, and the significant level was 0.027. 

Therefore, the study shows brisk walking considerably affects glycosylated haemoglobin (HbA1C). 
 

DISCUSSION 

Hemoglobin, the protein in red blood cells responsible for 

oxygen transport throughout the body, can be influenced by 

regular endurance exercise like brisk walking. Such exercise 

improves cardiovascular health and boosts the blood's oxygen-

carrying capacity, which can indirectly affect hemoglobin 

levels. Exercise training is a proven therapy for type 2 diabetes. 

Prior research has demonstrated the positive effects of 

personalized aerobic endurance exercise on insulin resistance 

and HbA1c (a key blood sugar marker) levels in women with 

type 2 diabetes. This emerging concept was supported by [11] 

which indicating that exercise is an effective interventional 

strategy to improve glycemic control in type 2 diabetes 

patients. While exercise training is beneficial for type 2 

diabetes, the optimal exercise intensity for maximizing these 

benefits is still unclear. This study addresses this gap by 

evaluating the effectiveness of a long-term exercise program 

on both metabolic control and arterial stiffness in individuals 

with type 2 diabetes. Poor glucose control significantly 

increases the risk of vascular complications and cardiovascular 

death in these patients, making improvements in these areas 

crucial. In line with this concept, the study's finding conducted 

by [12] also supports the present study by concluding that there 

is a significant difference. Diabetic peripheral neuropathy 

(DPN) is a serious complication of type 2 diabetes (T2DM) and 

the leading cause of amputations in this population. It 

significantly impacts quality of life, with those suffering from 

diabetic foot ulcers reporting even lower quality of life 

compared to other T2DM patients and healthy individuals. 

High blood sugar (hyperglycemia) is the primary driver of 

DPN. The metabolic changes caused by hyperglycemia lead to 

the formation of advanced glycation end products (AGEs). 

Glycation, the non-enzymatic binding of glucose to proteins, 

begins with glucose forming a reversible compound called a 

Schiff base with a protein. The level of glucose in the blood 

plasma determines how much glycation occurs, with 

hyperglycemia and aging both contributing to the development 

of vascular disease in diabetes. The same finding was drawn by 

[13] Exercise is crucial for health, especially because older 

adults and those with type 2 diabetes (NIDDM) often have 

increased central body fat. While direct evidence is limited, 

existing data suggests that endurance exercise training could be 

very beneficial for elderly diabetic patients. The potential 

benefits go beyond just improving insulin and glucose levels; 

they also include reducing key risk factors for atherosclerosis. 

By following the recommendations outlined here, many elderly 
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individuals with diabetes can safely and effectively benefit 

from endurance training. 

The study conducted by [14] showed that Regular exercise 

programs can significantly improve HbA1c levels and overall 

blood sugar control in people with type 2 diabetes. The same 

finding drawn by [15] is that Exercise is a cornerstone of type 

2 diabetes treatments, recommended by most clinical 

guidelines. While a combination of aerobic and resistance 

training is often suggested, the specific benefits of each type of 

exercise, and how they interact, still need further investigation. 

Current research indicates that aerobic exercise, resistance 

training, and a combination of the two have similar effects on 

HbA1c levels. However, they each have distinct and 

independent effects on other important measures of cardio 

metabolic health. 

CONCLUSION 

Endurance exercise, which involves repetitive movements of 

major muscle groups, offers many health benefits for people 

with diabetes. For example, brisk walking is a great way to get 

endurance exercise. Some of the benefits of aerobic exercise 

include better blood glucose control and improved 

cardiovascular health. Aerobic exercise can also have a 

positive impact on hemoglobin levels in people with diabetes. 

Hemoglobin is a protein found in red blood cells that helps 

carry oxygen throughout the body. 

People with diabetes often have lower haemoglobin levels 

compared to those without diabetes, which can impact their 

overall health and well-being. The researcher concluded that 

walking at a brisk pace or moderate intensity is an aerobic 

exercise. Briskly walking can help you build stamina, burn 

excess calories and make your heart healthier. It can help the 

body to use insulin more effectively. In this research, 

endurance exercise has been found to impact haemoglobin 

concentration among diabetic patients positively. Regular 

endurance exercise (brisk walking) can increase the amount of 

oxygen the body receives, ultimately increasing haemoglobin 

concentration. This increase in haemoglobin concentration can 

help to improve overall health outcomes for diabetic patients, 

including better glucose control, reduced insulin resistance, 

and improved cardiovascular function. However, diabetic 

patients must consult their healthcare provider before engaging 

in any new exercise program to ensure safety and efficacy. 

Recommendations  

The following recommendations can be made regarding the 

impact of endurance exercise on hemoglobin concentration 

among the diabetic patients: 

• Regular exercise such as brisk walking, cycling, or 

swimming, should be performed regularly among diabetic 

patients to improve overall hemoglobin concentration 

levels. A minimum of 30 minutes, 3-5 times a week is 

recommended. 

• Exercise plans should be individualized according to the 

patient's age, weight, physical abilities, and overall health 

status. Diabetic patients with other comorbidities should 

consult with their healthcare provider before initiating any 

exercise regimen. 

• Diabetic patients should monitor their blood glucose levels 

before, during, and after exercising to avoid hypoglycemia 

or hyperglycemia and to control glucose levels in the target 

range. 

• Diabetic patients should consume iron-rich foods, such as 

spinach, red meat, beans, and fortified cereals, to maintain 

a healthy hemoglobin level. 

• Diabetic patients should stay hydrated before, during, and 

after exercise to prevent dehydration and maintain a 

healthy blood volume, which can affect hemoglobin 

concentration. 

• Diabetic patients should incorporate resistance training, 

such as weight lifting or bodyweight exercises, to build 

muscle mass and improve hemoglobin concentration 

levels. 

• Diabetic patients should consult with their healthcare 

providers before initiating an exercise plan to monitor any 

changes in hemoglobin levels and adjust any medications 

if necessary. 
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