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This study systematically investigated patients with diabetes, chronic heart pain, and lower limb bone fractures based on 

pharmacology and radiology. Osteoporosis or osteoporosis is actually a disease in which bone mass is low and its tissue is weak 

and subsequently becomes very fragile. This disease is the most common metabolic bone disease. Osteoporosis is very common in 

postmenopausal women and 30% of them suffer from fractures caused by this problem. Osteoporosis is a painless disease until a 

fracture occurs. This disease is usually diagnosed after a bone fracture, especially in the areas of the neck of the femur and lumbar 

vertebrae. Therefore, the absence of pain does not mean the absence of osteoporosis. Severe osteoporosis may be present even 

without pain with a fracture. Fracture in such conditions can happen even by itself or with mild trauma cases such as a simple fall. 

In addition to old age and menopause, other factors can act as a risk factor for osteoporosis, including some underlying diseases 

and medications. Among these diseases that because secondary osteoporosis is diabetes (type 1 and 2), hyperthyroidism, 

hyperparathyroidism, pregnancy, smoking and alcohol consumption, malnutrition, chronic liver and kidney disease, vitamin D 

deficiency, AIDS, hemophilia and Arthritic rheumatism and... Diabetes is a common disease with a clear connection between type 

1 and osteoporosis. Diabetes is the most common metabolic disease, characterized by increased blood sugar, impaired carbohydrate, 

fat and protein metabolism, and as a result, defects in insulin secretion or insulin action are created. The chronic nature of diabetes 

affects the patient's body, mind, and personal and social functioning. Diabetes is a serious public health problem that threatens the 

quality of life of patients and can lead to acute and chronic complications and is an important cause of disability and death in many 

countries. 
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Introduction 
According to studies, the prevalence of diabetes in Iran is also high. Based on the prediction that the World Health 

Organization experts have made regarding the prevalence of type 2 diabetes in Iran, they have estimated the prevalence 
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of 6.8%, based on which the country's diabetic population will reach 5.125.000 within the next 15 years [1-3]. The 

nature of this disease is very complex and some factors can affect its control. In this regard, the participation of diabetic 

patients in the process of treatment and management of the disease by themselves is very important. One of the reasons 

for the lack of success and achieving favorable treatment results in diabetic patients is the lack of patient participation 

in diabetes treatment [4-6]. Because patients with diabetes need to be empowered in the field of new lifestyle skills 

and psycho-social management of the disease in order to control and prevent or delay its complications [7-9]. 

Diabetic patients must make serious decisions regarding nutrition, physical activity, medication, blood glucose 

monitoring, and stress management. They must also work effectively with their health care system, family members, 

friends, and colleagues to get the support they need to manage their illness [10-12]. 

Psychosocial management is an important and effective structure in psychology because it is related to the willingness 

and ability of people (patients) to participate in different behavioral challenges such as preventive behaviors and 

disease management. In recent years, the concept of empowerment has become a very familiar concept in various 

health texts  [13]. The main difference between this training program and traditional training programs is that instead 

of being considered a technique or strategy, this method plays the role of a guide for patients and health care workers. 

Considering the nature of diabetes and the need for self-care in patients, the empowerment model can be a suitable 

framework for educational interventions in the above field  [14-16]. 

The process of empowerment includes three key concepts of information knowledge, behavioral skills and 

responsibility. It is believed that diabetic patients should experience self-care and directly accept the responsibility of 

facing their disease because their informed decision will have a great impact on their health. Anderson 1 believes that 

the goal of the empowering approach to diabetes education is to help patients make informed choices about self-

management of their disease, and they present a four-step behavior change model:  

1- Understanding and recognition of problem areas by the patient; 

2- Examination of accompanying emotions with these problems; 

3- Designing a set of goals and strategies to overcome the obstacles to reach those goals. 

4- Determining the motivation of patients to make a commitment to the behavior change plan. 

The diabetes assessment tool designed by Anderson et al. It follows this model of behavior change, and in its areas 

such as psycho-social support and stress management are included to evaluate capability, because these areas are 

considered to be major obstacles or facilitators of positive self-report adaptation in diabetic patients [17-19]. Patient 

empowerment is one of the useful approaches in diabetes education. It aims to provide a combination of diabetes 

awareness, self-care skills, and self-awareness of needs and goals [20]. The empowerment model, emphasizing the 

effectiveness of the role of the individual and other family members in motivational, psychological and behavioral 

dimensions, can be considered as a suitable approach in improving self-care and control of type 2 diabetic patients 

[21]. 

Empowerment structures for diabetic patients are intended to clearly recognize the patient's status in social support, 

goal setting for the disease and coping with ineffective emotions and be considered as a measure of psycho-social self-

efficacy and finally to compile successful educational and clinical interventions to control and self-care of this disease. 

Empowerment emphasizes an approach that tries to improve patients' ability to understand and actively influence their 

lives and health. Based on this, this study studied the status of diabetes ability index and its related factors in type 2 

diabetic patients in Sirjan city [22-24]. The research findings showed that the scope of setting and achieving goals is 

the most important factor in the score of diabetes ability index. This factor measures the patient's perceived ability to 

set realistic goals and overcome obstacles to achieve their goals. Along with the findings of this study, other studies 

in this field have also shown that in diabetes, goal setting through promoting self-efficacy and self-esteem in diabetic 

patients is an important element of empowerment and is related to self-care of the disease. Studies have shown that 

self-esteem brings better self-control and this self-control can lead to increased self-efficacy and eventually 

empowerment in diabetic patients [25-27]. 

 

Search strategy and selection of articles 
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Search in Scopus, Google scholar, PubMed databases and by searching with keywords such as "Patients with 

Diabetes", "Chronic Heart Pain", "Lower Limb Bone Fractures" and “Radiology Stereotypes” to obtain articles related 

to the selected keywords [28-30]. Case report articles, editorials, and articles that were not published or only an 

introduction of them were available, as well as summaries of congresses and meetings that were in languages other 

than English, were ignored. Only the original research articles that evaluated the effectiveness of different drugs in 

the treatment of COVID-19 using standard methods were studied (figure 1) [31]. 

 
Figure 1. Flow chart of included subjects 

 

The relationship between diabetes and osteoporosis 
Most research shows that bone health is compromised when diabetes occurs. The key answer to this connection is the 

interaction between bone and insulin [32-34]. People with type 1 diabetes are more likely to develop osteoporosis. 

According to this decrease in bone density is due to the lack of insulin levels in these patients. Insulin increases bone 

density. Insulin can increase the absorption of amino acids and the production of collagen by affecting bone cells. 

Research shows that type 2 diabetes directly affects bone metabolism and density. On the other hand, due to the lack 

of physical and sports activities, they suffer from this decrease in bone density and osteoporosis [35-37]. Of course, 

some hypoglycemic drugs also lead to osteoporosis. Of course, on the other hand, the occurrence of diabetes 

complications with an increase in the probability of falling also leads to an increase in the risk of bone fractures (Figure 

1). Due to the reduction of bone density in these patients, the probability of bone fractures is higher in these patients, 

and at the same time, in case of fracture, bone tissue repair is often delayed. In bone fractures, a lot of maintenance 

costs and the resulting disability are imposed on the health structure. Also, the mortality rate due to fracture has been 

reported up to 20% [38-40]. 
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Figure 1. The relationship between diabetes and osteoporosis 

 

Factors that increase the risk of fractures following osteoporosis 
Country of residence, race, age 40-90, sex, weight, family history, history of previous failures, smoking, joint 

rheumatism, use of glucocorticoid drugs, alcohol use and secondary osteoporosis following type 1 diabetes, 

malnutrition, chronic liver disease, hyperparathyroidism [41-43]. 

 

Factors increasing the risk of fractures in diabetes 
Lack of proper control of blood sugar, loss of vision and hearing, weakness in maintaining balance, due to leg ulcers 

and nerve damage and past strokes, low blood sugar and inactivity, taking some drugs (relaxing drugs, blood pressure 

control drugs), environmental factors, forgetfulness [44]. 

 

Screening 
In type 2 diabetes patients, like other people, including: All women over 65 years old, women after menopause with 

risk factors for osteoporosis, including (low weight, long-term use of glucocorticoids, smoking and alcohol use, early 

menopause and family history of fractures following osteoporosis), secondary osteoporosis following type 1 diabetes, 

malnutrition, chronic liver disease, hyperparathyroidism, etc., it is recommended to perform a bone density test [45]. 

 

Important points in maintaining bone health 
Currently, the basis of osteoporosis prevention in diabetic patients includes the same recommendations that are used 

to treat diabetes itself, i.e. lifestyle changes, including healthy eating and proper physical activity [46]. 

 

A healthy diet with plenty of calcium and vitamin D 
Calcium is found in many foods, especially dairy products. About 1000 mg per day is recommended for most people 

[47-49]. Vitamin D is also produced when the skin is exposed to sunlight. Although many people are able to produce 

vitamin D naturally through sunlight, in many cases they suffer from vitamin D deficiency because they are less 

exposed to sunlight. For this reason, vitamin D supplements are necessary for them, especially in obese people who 

are at risk of vitamin D deficiency. In addition, the diet should be rich in unsaturated fats and Omega-3 fatty acids. 

Consuming nuts, especially almonds, hazelnuts, pistachios, and seeds, in moderation is beneficial. Of course, salt 

consumption should be limited [50-52]. 

 

Regular exercises to strengthen bones 
Regular weight bearing and muscle strengthening exercises prevent osteoporosis, and by improving balance and better 

flexibility, the risk of falling and breaking bones is reduced. For this reason, exercise is very important and necessary 

for people with diabetes. On the other hand, exercise helps to reduce blood sugar levels. Walking at least 150 minutes 
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a week, in addition to improving blood sugar control due to weight loss and reducing the harmful effects on bones, 

improves bone density [53]. 

Healthy life 
Quitting smoking and alcohol along with maintaining a normal weight not only helps to treat diabetes but also helps 

bone health [54]. 

 

Drug treatment 
Since osteoporosis is one of the important complications of menopause, there are approved oral and injectable drug 

treatments for the prevention and treatment of osteoporosis in menopausal women and elderly men, which are 

prescribed by your doctor if necessary. From this group of drugs, they are currently also recommended for diabetic 

patients [55-57]. Calcium and vitamin D are very important for bone health and preventing osteoporosis. Adequate 

intake of calcium can be provided through diet. Otherwise, it should be prescribed through supplements. Vitamin D 

supplements are needed for people over 60 to protect against fractures. Minimizing the risk of falling for this purpose, 

any factor that disturbs the person's balance should be prevented including correction of reduced vision by an 

ophthalmologist, avoiding too much blood pressure reduction because it can cause dizziness and imbalance. Also 

timely treatment of sensory disorder in the legs. Important recommendations to prevent falls include:  

1- Wearing appropriate shoes (preventing neuropathy and diabetic foot ulcers), 

2- Installing handrails and railings in the bathroom, staircase, and clearing the path of diabetic elderly from 

hazards that cause the risk of falling. such as carpets that are not fixed in the way of commuting and installing 

lighted lamps in the living and commuting areas of these people,  

3- Using a hip protector to prevent injury when falling [58]. 

 

Frequency of latent tuberculosis infection in patients with type 2 diabetes by 

tuberculin skin test 
Mycobacterium tuberculosis (MTB) is the main cause of tuberculosis, which is the most important cause of death 

from an infectious agent worldwide. The World Health Organization estimates that about eight million people in the 

world are infected with active tuberculosis every year and nearly two million people die from this disease [59]. 

1 in 10 people infected with MTB may develop active TB infection during their lifetime. Tuberculosis has a global 

distribution and more than two billion people (about 30% of the world's population) are suspected of being infected 

with tuberculosis. Latent tuberculosis infection (LTBI) is an immune response to MTB antigens without symptoms of 

active tuberculosis, which can be diagnosed using two tests to evaluate the release rate of interferon gamma (IGRA) 

and tuberculin skin test (TST). To perform the TST test, 0.1 ml of purified protein derivative is used, and 48-72 hours 

later, the hardness diameter (induration) is measured at the PPD injection site. According to the report of the Centers 

for Disease Control and Prevention (Centers for Disease Control and Prevention), in patients with immunodeficiency, 

induration diameter greater than or equal to 5 mm is considered positive [60].  

In people who have a certain disease such as diabetes, an induration diameter greater than or equal to 10 mm is reported 

as positive, and an induration diameter greater than or equal to 15 mm is considered positive in any person. The IGRA 

test shows how the body's immune system reacts to the mycobacteria that cause TB. A positive result means that the 

person has been infected with TB bacteria, and a negative test result means that the person's blood did not react to the 

test and there is probably no latent TB infection or TB disease. The IGRA test is the preferred method of testing for 

tuberculosis infection in people who have received the Bacille Calmette Guérin vaccine (BCG). 

Some studies have shown that IGRA has higher sensitivity and specificity in the diagnosis of LTBI. Of course, some 

researchers also believe that IGRA does not have a higher sensitivity and specificity than TST in diagnosing LTBI. 

Tuberculosis and diabetes and the double burden caused by both of them are among the most basic global health 

problems. In 2020, the World Health Organization has reported 10 million cases of tuberculosis and 1.5 million deaths 

due to it. Tuberculosis remains a major public health problem [61-63]. Although the effort to control its epidemic has 

reduced its mortality and incidence, there are various factors that must be corrected to reduce the burden of the disease. 

Patients with diabetes are at a higher risk of developing latent tuberculosis into active tuberculosis. A diagnosis of 
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diabetes also increases the risk of progression from primary infection to active TB. A study of patients with diabetes 

showed that the risk of active tuberculosis was three times higher among those with hemoglobin A1c (HbA1c) levels 

greater than or equal to 7 than those with HbA1c levels less than 7.  

There is an alarming increase in the incidence of diabetes worldwide. Uncontrolled diabetes can lead to changes in 

the immune system and increase the risk of susceptibility to infections such as mycobacterium tuberculosis [64]. In 

recent decades, the prevalence of diabetes has been increasing worldwide, and this trend is set to continue.  

Estimates in 2019 showed that there are approximately 463 million people with diabetes worldwide, with 1 in 2 adults 

being undiagnosed (232 million), and this number is projected to increase by 51% to 700 by 2045 million people 

(9.10%) [65-67]. A systematic review of 13 observational studies found that a diagnosis of diabetes triples the risk of 

developing tuberculosis. Some studies have shown that the probability of multidrug resistant tuberculosis (Multidrug 

Resistant-TB) is higher in patients with diabetes, although there is still no explanation about this relationship. In fact, 

other studies have not shown an increased incidence of MDR-TB in patients with diabetes. Approximately 15% of TB 

cases worldwide may be associated with diabetes. The reported prevalence of diabetes among TB patients varies from 

9.1% to 0.45% worldwide; Also, the reported prevalence of tuberculosis among patients with diabetes varies from 

0.38% to 0.14%, and its average prevalence is reported as 1.4%. 

The World Health Organization currently recommends two-way screening; Screening for diabetes in all patients with 

tuberculosis and vice versa. Recently, systematic review studies have shown that the control of hyperglycemic 

conditions has a favorable effect on the outcome of tuberculosis treatment, and on the contrary, poor blood sugar 

control (HbA1c above 7%) is associated with a delay in the clearance of sputum from the tuberculosis bacillus. Poor 

control of diabetes can lead to many complications, including increased susceptibility to infection (Figure 2). Diabetes 

increases susceptibility to tuberculosis through several mechanisms, including increased blood glucose and decreased 

cellular insulin, which has indirect effects on macrophage and lymphocyte function. Newly diagnosed TB and diabetes 

patients are more male and younger and also have lower HbA1c levels [68-70]. 

 

 
Figure 2. Frequency of latent tuberculosis infection in patients with type 2 diabetes by tuberculin skin test 

 

According to chest X-ray findings, patients with tuberculosis and diabetes have more extensive lesions in their lungs, 

they often have multi lobar disease, and holes are frequently observed in their lungs. Different studies have shown 

that the amount of bacteria in diabetic people is higher and it takes longer for their sputum culture to become negative 

and their sputum to be cleared of tuberculosis bacillus, and in diabetic people, the probability of tuberculosis activation 

and relapse and treatment failure doubles. In a cross-sectional study in India, the effect of body mass index (Body 

Mass Index) and diabetes on active and latent tuberculosis was investigated. Among people who were obese or 

overweight, the prevalence of latent tuberculosis in diabetic people was 12 times higher than in non-diabetic people 
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and 2.5 times higher than in people with normal weight; But the prevalence of latent tuberculosis in these people was 

the same as those who had less than normal weight. Body mass index (BMI) and diabetes were associated with newly 

diagnosed active TB but not with LTBI. 

Diabetes put those who were obese or overweight at higher risk for developing active TB, and hyperglycemia was 

common among all those with active TB. These findings highlight the importance of screening in India to find people 

with diabetes and active TB. Diabetes can severely affect the control of tuberculosis, especially in areas with high 

prevalence of tuberculosis; In a systematic review and meta-analysis of studies published between 1980-2010, it has 

been reported that diabetes is associated with a 69% higher risk of death and increased risk of tuberculosis recurrence 

than non-diabetic people. Also, since 2010, several large cohort studies have reported adverse effects of diabetes on 

TB outcomes. Early screening to check the co-occurrence of tuberculosis and diabetes helps doctors in improving the 

outcome of tuberculosis treatment. According to the different statistics obtained in the studies, there is still a need for 

more studies to investigate the relationship between diabetes and latent tuberculosis. 

The results obtained so far do not support the screening of latent TB in diabetic patients and the administration of 

prophylactic drugs, and more studies should be conducted to investigate the benefits of screening and prophylactic 

treatment in diabetic patients in TB endemic areas. Based on these findings, in the present study, the relationship 

between the frequency of latent tuberculosis in patients with type 2 diabetes in Khorram Abad city, Lorestan province 

in 2018-2020 has been investigated. In a study, 195 patients with type 2 diabetes mellitus were randomly examined, 

none of the patients had symptoms of active tuberculosis, and they were screened for latent tuberculosis by TST 

method. Of these, 115 patients were referred to measure TST results. 

Tuberculosis has a global distribution and more than two billion people (about 30% of the world's population) are 

suspected of being infected with tuberculosis. Although about 90% to 95% of people infected with MTB do not 

develop active disease and remain asymptomatic, about 5 to 10% of infected people develop the active form of the 

disease. The main cornerstone in the control and prevention of tuberculosis in countries with a high burden of the 

disease, which is an epidemic, is early diagnosis and correct treatment of the disease; However, in countries with a 

low or moderate disease burden, more attention should be paid to latent tuberculosis infection. The prevalence of 

diabetes has been increasing in recent decades and is an important risk factor for tuberculosis. Although the efforts to 

control the tuberculosis epidemic have reduced the death rate from this disease and its incidence, there are several 

factors that need to be corrected to reduce the burden of the disease. Patients with diabetes are at a higher risk of 

developing latent tuberculosis into active tuberculosis. Many studies have been done on the relationship between 

diabetes and active tuberculosis, but information about the effect of diabetes on latent tuberculosis is limited. 

According to the results obtained so far, diabetes increases the risk of tuberculosis activation, and people with diabetes 

and latent tuberculosis may be targeted for the treatment of latent tuberculosis in order to prevent the activation of 

tuberculosis in these people. Tuberculosis and diabetes and the double burden caused by both of them are one of the 

most fundamental global health problems. In a cohort study conducted in England, the predictive value of a positive 

IGRA test for the relationship between diabetes and latent tuberculosis infection was 15.1, and more sensitive analyzes 

had similar results and even a higher predictive value (PR=1.29) was obtained. 

A recent systematic review reviewed one cohort study and 12 cross-sectional studies. In the cohort study, the adjusted 

hazard ratio was 40.4, and in 12 cross-sectional studies, the overall odds ratio was 1.18. In a cross-sectional study in 

America, the prevalence of latent tuberculosis in diabetic patients was reported to be 9.5%, and the adjusted odds ratio 

was higher in diabetic patients than in non-diabetic individuals, but the probability of latent tuberculosis in pre-diabetic 

individuals was similar to non-diabetic individuals. 

According to the different statistics obtained in the studies, there is still a need for more studies to investigate the 

relationship between diabetes and latent tuberculosis. The results obtained so far do not support the screening of latent 

TB in diabetic patients and the administration of prophylactic drugs, and more studies should be conducted to 

investigate the benefits of screening and prophylactic treatment in diabetic patients in TB endemic areas. Further 

studies on the relationship between diabetes and latent tuberculosis are needed, although most findings indicate that 

diabetes increases the risk of tuberculosis and its latent infection, and these findings suggest that the recognition and 

control of tuberculosis risk factors, including the control of diabetes, can greatly contribute to the control of 

tuberculosis. There are many research issues regarding the relationship between diabetes and latent TB. Most of the 
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available evidence about this relationship is obtained from cross-sectional studies, and those conducting such studies 

tend to prove the relationship between diabetes and latent tuberculosis and establish a cause and effect relationship 

between them. 

Although, according to the information obtained from cross-sectional studies, the possibility that latent tuberculosis 

increases the risk of diabetes cannot be rejected. It is recommended to select a larger sample for future studies so that 

a larger number of people with latent tuberculosis can be screened and the possibility of comparing their health status 

and risk factors for active disease and blood sugar control is provided; The study sample should be selected so that 

most of the patients are available to measure the result of the tuberculin test and are not excluded from the study; Also, 

a control group should be considered as a control group to be selected and matched with the study subjects to compare 

the prevalence and incidence of tuberculosis and latent tuberculosis in diabetic and non-diabetic people and their risk 

factors between the two groups. If different people measure the diameter of induration in patients, the results will not 

be comparable, because there may be differences in the method of measuring the diameter of induration [71]. 

On the other hand, the cut off limit determined for a positive TST (indicating LTBI) is not a definite number and 

varies between countries or recommended guidelines. Due to the fact that not all patients came to check the results of 

the tuberculin test and some of them were excluded from the study, the sample size was reduced; For this reason, the 

correct estimate of the actual prevalence of latent tuberculosis in patients may not have been obtained. According to 

the results, we saw that 3 out of 115 people had a positive tuberculin test. It is possible that the patients were not 

randomly selected and bias occurred in the selection of patients; In such a way that people who have had diabetes for 

a longer period of time and have a weaker immune system have been examined and a false negative result has been 

obtained. Considering that TST has many false negative and false positive results, it can change the prevalence of 

LTBI. 

The sensitivity of TST is reduced in immunocompromised patients compared to healthy subjects and may lead to 

research limitations in the assessment of LTBI. The two-stage tuberculin test, which becomes false negative in the 

first stage and positive in the second stage due to the boosting effect, is more sensitive, but causes discomfort to 

patients because repeated visits are needed to evaluate its performance. Most importantly, identifiable risk factors that 

because immunosuppression can overwhelm host defenses, ultimately weakening the innate immune response and 

type IV delayed susceptibility to PPD. Therefore, the sensitivity of the tuberculin test decreases in these people. A 

typical lack of response in this population group can have more negative results, which can be interpreted as the 

absence of LTBI or lack of response [72]. 

There is no specific technique for distinguishing between these two results. On the other hand, compared to TST, 

IGRA has a higher positive response rate and higher sensitivity among immunocompromised patients. However, in 

patients with severe immunodeficiency there is a higher rate of indeterminate results due to non-reactivity when using 

IGRA and it is more expensive compared to TST. In examining the lack of skin reaction to mycobacterium-derived 

protein (PPD), the results show that if a one-step tuberculin test is used with a cut-off limit equal to or greater than 10 

mm, all people with latent tuberculosis may not be diagnosed, and with using the IGRA test, more of these people are 

identified [73]. 

 

Discussion 
 

Reflux or GERD 
The return of stomach acid into the esophagus is called reflux or gastroesophageal reflux (GERD); If the stomach is 

not emptied properly, its acidic contents can be pushed back into the esophagus and cause symptoms such as heartburn 

and mouth bitterness. High blood sugar with damage to the stomach nerves can eventually lead to reflux. In addition 

to lifestyle modification - weight loss, following a diet, not smoking, etc. - drug treatment and in rare cases surgery 

help to treat reflux. 

 

Gastroparesis or stomach paralysis 
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One of the main nerves called the vagus nerve sends messages to the muscles of the stomach to force its contents to 

empty into the intestine; If this nerve is damaged during diabetes, gastric emptying becomes difficult and food enters 

the intestine later. This condition is called "Gastroparesis" or stomach paralysis or delayed gastric emptying, which is 

one of the effects of diabetes on the digestive system. Gastroparesis is more common in women and type 1 diabetes 

patients (Figure 3). 

 

 
Figure 3. Gastroparesis or stomach paralysis 

 

Symptoms of gastroparesis include the following 
➢ Feeling full after eating a little; 

➢ Bloating or discomfort after eating; 

➢ Upper stomach pain; 

➢ Nausea or vomiting; 

➢ Loss of appetite; 

➢ Lack of blood sugar control. 

 

It is said that the possibility of this complication is more common in people who have had diabetes for a long time. 

Many treatments are available to help with this condition; In the first step, changing the diet can greatly help to relieve 

the symptoms. It is better to have small meals with low fiber and fat; Otherwise, the doctor may start drug treatment 

for you. In very severe cases, surgery may be necessary [73]. 

 

Diabetic enteropathy 
Enteropathy means bowel disease; This condition often presents with alternating diarrhea and constipation, which in 

some ways mimics the symptoms of irritable bowel syndrome (IBS). The possibility of contracting it increases in case 

of gastroparesis. Damage to the intestinal nerves makes the normal passage of food through the digestive system 

difficult. This issue can eventually lead to constipation and provide conditions for the growth of bacteria; As a result, 

the probability of diarrhea will continue to increase. However, the occurrence of constipation and diarrhea may be 

related to the side effects of some medications. In addition, you may continue to experience faecal incontinence; This 

is worse after eating. The doctor first rules out other causes such as thyroid problems and side effects of medications. 

 

Non-alcoholic fatty liver 
The accumulation of fat in the liver is called "Fatty liver"; Alcoholic fatty liver occurs in those who do not consume 

alcohol or consume little alcohol due to diabetes or obesity. In case of non-alcoholic fatty liver disease, it becomes 

difficult to control blood sugar. However, it often causes no symptoms (Figure 4 & 5). Currently, there is no specific 
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treatment for non-alcoholic fatty liver; The doctor may recommend that you control your blood sugar more; Also, if 

you are overweight, he may recommend that you lose your weight and bring it to the ideal amount [74]. 

 
Figure 4. Forest plot showed Patients with Diabetes and Lower Limb Bone Fractures Based on Pharmacology  
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Figure 5. Forest plot showed Patients with Chronic Heart Pain and Lower Limb Bone Fractures Based on Radiology 

Points 

 

Other complications of diabetes on the digestive system 
The following digestive disorders are more likely to occur in people with diabetes than others 

➢ Hepatitis C (a type of liver infection) and cirrhosis (liver ulcer); 

➢ Hemochromatosis (accumulation of iron that can cause liver damage.). 

 

Conclusion 
Diabetes affects many organs of the body and causes problems in their normal function. One of the important organs 

of the body that is significantly affected by this disease is the sexual organ, which can cause many problems for the 

patient. One of the most important factors affecting marital relationships is the decrease in libido in people with type 

2 diabetes. Diabetic ketoacidosis is considered one of the serious and dangerous complications of diabetes, which if 

not treated, can put the patient into a coma. In some people, due to the lack of insulin in the body or the relative 

resistance of the cells to insulin, glucose is not provided to the cells of the body in sufficient quantity. 

Therefore, cells have to use fats instead of glucose for cellular metabolism. This unusual cellular process leads to an 

increase in waste products called ketones in the blood. With the gradual increase of ketones, the blood becomes acidic, 

and with the decrease in the PH of the body, the damage to the internal organs accelerates. Although this complication 

is more common in people with type 1 diabetes who are not treated, it rarely occurs in type 2 diabetes due to the 

resistance of cells to insulin. Long-term complications of diabetes appear over time. The longer you have diabetes and 

you don't control your blood sugar level, the higher the risk of complications. Complications of diabetes can be very 

limiting and life threatening. A very important point is to have a healthy lifestyle and annual blood sugar checkup. 

Osteoporosis or osteoporosis is actually a disease in which the bone mass is low and its tissue becomes weak and 

subsequently very fragile. This disease is the most common metabolic bone disease. 
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Osteoporosis is very common in postmenopausal women and 30% of them suffer from fractures caused by this 

problem. Osteoporosis is a painless disease until a fracture occurs. This disease is usually diagnosed after a bone 

fracture, especially in the femur neck and lumbar vertebrae. Therefore, no pain does not mean no osteoporosis. Severe 

osteoporosis may be present even without pain with a fracture. Fractures in such conditions can occur even 

spontaneously or with mild trauma such as a simple fall. In addition to aging and menopause, other factors such as 

underlying diseases and medications can act as risk factors for developing osteoporosis. 

Among these diseases that because secondary osteoporosis is diabetes (type 1 and 2), hyperthyroidism, 

hyperparathyroidism, pregnancy, smoking and alcohol consumption, malnutrition, chronic liver and kidney disease, 

vitamin D deficiency, and AIDS, hemophilia and joint rheumatism and... Diabetes is a common disease with a clear 

link between type 1 and osteoporosis. Most research shows that bone health is compromised when diabetes occurs. 

The key answer to this connection is the interaction between bone and insulin. People with type 1 diabetes are more 

likely to develop osteoporosis. It seems that this decrease in bone density is due to the lack of insulin levels in these 

patients. Insulin increases bone density and can increase the absorption of amino acids and collagen production by 

affecting bone cells. 

Research shows that type 2 diabetes directly affects bone metabolism and density. On the other hand, due to the lack 

of physical and sports activities, they suffer from this decrease in bone density and osteoporosis. Of course, some 

hypoglycemic drugs also lead to osteoporosis. Of course, on the other hand, the occurrence of diabetes complications 

with an increase in the probability of falling also leads to an increase in the risk of bone fractures. Due to the reduction 

of bone density in these patients, the probability of bone fractures is higher in these patients, and at the same time, in 

the event of a fracture, bone tissue repair is often delayed. The mortality rate due to fracture has been reported as high 

as 20%. Country, place of residence, race, age 40-90, sex, weight, family history, history of previous failures, smoking, 

joint rheumatism, use of glucocorticoid drugs, alcohol use and secondary osteoporosis following type 1 diabetes, 

malnutrition, chronic disease liver, hyperparathyroidism, etc. are among the factors that increase the probability of 

fracture following osteoporosis. 
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