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Abstract 

Background: Diabetes mellitus is a type of frequent metabolic illnesses that leads to 

hyperglycemia from a number of different pathogenic pathways. Drug utilization 

studies on anti-diabetic agents is essential for encouraging responsible drug use and 

providing useful data for health planning.  

Objective: This study aims to describe the drug utilization and the drug description 

pattern of Type 2 Diabetes Mellitus (T2DM) in Palestine and determine whether it 

follows the international guidelines of taking hypoglycemic medications in T2DM 

specially the initial drug prescribed after diagnosis with T2DM mainly in patients 

treated in diabetic health care centers in MOH.  

Methods: A cross-sectional survey was conducted in patients treated in diabetic health 

care centers in Ministry of Health (MOH). The study participants were selected 

randomly, and 400 patients were interviewed from the diabetic clinics in the northern 

and middle areas of the West Bank, Palestine. All ethical guidelines were taken into 

consideration in this study. 

Results: The results showed that 400 patients were interviewed, 138 (34.5%) were males 

and 262 (65.5%) were females. The mean age of the patients is 60 years old. The most 

initial drug prescribed for diabetic patients was metformin. The study's adherence showed 

that 68% of patients take their medicines as directed yet 24% occasionally forget. Also, 

vast majority of diabetic patients (about 90%) follow their prescribed medication regimen, 

taking the recommended dosage exactly as indicated and neither more nor less. Our 

analysis's findings indicated that there isn't a statistically significant difference in the way 

that metformin is prescribed in various areas. Glimepiride prescriptions, however, differed 

statistically significantly (p=0.01) throughout the areas that were visited. 

Conclusion: Findings of the study have revealed that the most often used medication 

was metformin as initial therapy, followed by glimepiride. Combination treatment was 
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more frequently used. Therefore, steps may be taken to promote rational prescription by 

studying the present prescribing practices. 

 

Keywords: Drug utilization review, Diabetes mellitus type II, oral hypoglycemic 

agents, hyperglycemia. 



  

Chapter one 

 Introduction 

1.1 Background 

Among the quartet of significant non-communicable maladies, diabetes stands as a 

prominent member alongside cardiovascular diseases, cancer, and chronic respiratory 

conditions   . Diabetes has a significant negative influence on mortality worldwide, 

accounting for anything from 6.8% of death in the Africa Region to a startling 16.2% in 

the Middle East and North Africa , contributing to 11.3% of total global fatalities   . 

Worryingly, projections foresee a surge in diabetes prevalence within the Middle East 

and North Africa Region, with a projected increase of 13.3% and 13.9% over the 

subsequent 22 years, respectively   . 

Elevated blood glucose levels brought on by impaired insulin production, reduced 

functioning of insulin, or both of these elements make up the metabolic condition 

known as diabetes mellitus. This condition gives rise to hyperglycemia, a hallmark 

feature. The ramifications of diabetes are substantial, contributing to significant health 

complications such as blindness, kidney dysfunction, heart attacks, strokes, and even the 

necessity for lower limb amputations. Classic symptoms encompass frequent urination, 

excessive hunger, persistent thirst, and overwhelming fatigue, all of which collectively 

signify the presence of diabetes.  ,  . 

1.2 Diabetes disease 

Acute and chronic diabetic problems are its main side effects. Acute problems include 

dangerously high blood sugar levels and unusually low blood sugar as a result of 

diabetic treatments. Chronic complications are linked to blood vessel illnesses, both 

small and big, which can harm the heart, kidneys, eye, nerves, and nervous system  ,   . 

Kidney failure is one of the most common complications of diabetes, although its 

prevalence varies throughout groups and is also influenced by how severe and long the 

condition has been  ,   . 

Polyuria, polydipsia, polyphagia, weight loss, and eyesight impairment may occur in 

people with severe hyperglycemia, particularly in children with complete insulin 

insufficiency. Asymptomatic diabetes is a condition that affects certain diabetics, 



  

especially those with type 2 diabetes in its early stages. Untreated ketoacidosis or, less 

commonly, nonketotic hyperosmolar syndrome brought on by uncontrolled diabetes 

may induce stupor, coma, and, if left untreated, death.  ,   ,    . 

The complex etiology of diabetes mellitus involves environmental variables including 

obesity linked to current living standards, the constant flow of urban migration, and 

lifestyle changes together with genetic influences. Among other major contributing 

factors to this rise in T2DM in the Arab world are increased urbanization and a lack of 

exercise   ,    . 

Diabetes comes in three different forms: type 1, type 2, and gestational diabetes. 

Insulin-dependent diabetes, often known as type 1 diabetes, typically manifests during 

adolescent or infancy. The immune system accidentally targets and kills the pancreatic 

cells that make insulin, which is how it happens. Therefore, type 1 diabetics need 

insulin injections or an insulin pump to control their blood sugar levels. 

Most often diagnosed in adulthood, type 2 diabetes is the most prevalent kind of the 

disease. When the body is unable to generate enough insulin to keep blood sugar levels 

within normal range or develops resistant to insulin, it leads to this condition. Obesity, 

sedentary activity, and unhealthy eating habits are all highly linked to type 2 diabetes. 

Gestational diabetes affects pregnant women who have never had diabetes before. 

Hormonal changes during pregnancy can cause insulin resistance, leading to high blood 

sugar levels. Although gestational diabetes usually resolves after childbirth, affected 

women are at a higher risk of developing type 2 diabetes later in life   ,   ,    . 

The destruction of the pancreatic islets of beta cells and complete insulinopenia are two 

features of type 1 diabetes, which is one of the most prevalent chronic illnesses in 

children and whose incidence is increasing, especially in children under the age of 

five.    . Particularly because of its chronic or long-term consequences, which 

commonly result in morbidity and dramatically decrease life expectancy, type 1 

diabetes has a considerable influence on the general public's health    . Type 2 

diabetes, which has an obvious increase in morbidity and mortality in recent years, is a 

chronic, degenerative, incurable, but treatable illness that is thought to have one of the 

biggest impacts on the quality of life of the worldwide population. Additionally, 



  

because of the variety of unpleasant effects it has on numerous organ systems, it is 

among the disorders that cause physical incapacity   ,    . 

Diagnosing diabetes can be accomplished through various methods, including the 

hemoglobin A1C criteria test (HbA1c) or plasma glucose concentration assessments 

like fasting tests or the 2-hour plasma glucose test[    . Optimal blood glucose levels 

should fall within the range of 90 to 130 mg/dL, while the HbA1c measurement should 

ideally remain below 7%. Managing diabetes is a complex endeavor, necessitating a 

multifaceted approach to achieve effective disease management[30].  

Furthermore, diabetes presents itself as a formidable challenge confronting global 

healthcare systems[6]. The prevalence of diabetes mellitus on a global scale is 

staggering, with an estimated 387 million individuals affected, and this number is 

projected to rise even higher to 592 million by the year 2035 among those aged 20 to 79 

years. Notably, the International Diabetes Federation (IDF) reported a total prevalence 

of 366 million cases of diabetes in 2011, forecasting a substantial escalation to 552 

million by the year 2030.     .  

Early death rates are higher in older diabetic patients with functional inability and 

having other diseases than patients without DM [    . According to estimates, the 

illness caused 1.5 million fatalities in 2019 and that many in 2012. From the ages of 20 

and 79, diabetes is considered to be a role in 4.2 million adult deaths.   . As per the 

World Health Organization (WHO), around one million individuals lost their lives due 

to high blood sugar levels.  Furthermore, the quality of life will be decrease with 

diabetic patients[8] . 

1.3 Cost of Diabetes complications 

The cost of diabetes diagnosis was estimated by the ADA to be $327.2 billion in 2017 

    . The overall annual amount of $403.9 billion includes the previously estimated 

amount for confirmed diabetes as well as the amounts for undiagnosed diabetes (7.9%, 

$31.7 billion), but the prediabetes cost (10.7%, $43.4 billion), and gestational diabetes 

mellitus cost (0.4%, $1.6 billion).     . Of this total, diagnosed diabetes made up 81.0% 

    . In addition, related to  average economic cost per person for gestational diabetes 

mellitus, confirmed diabetes, undiagnosed diabetes, and prediabetes was estimated to be 

$5,800, $13,240, $4,250, and $500, respectively. These estimates took into account 



  

indirect costs resulting from lost productivity owing to linked Death and morbidity, as 

well as higher-than-expected medical costs, are all associated with diabetes and 

prediabetes. The fact that diagnosed diabetes has among of the highest medical 

expenditures shouldn't be shocking.    ,    . The ability to situate the 2017 total 

medical and indirect expenditures inside the U.S. economy since the $403.9 billion 

economic costs of diabetes and prediabetes constitute about 2.1% of the united states 

gross domestic product.     . 

1.4 Guidelines of diabetes treatment 

As a result, many professionals are baffled about the best approaches for their patients. 

In order to review the data and develop guidelines for antihyperglycemic medication in 

non-pregnant individuals with type 2 diabetes, the American Diabetes Association 

(ADA) and the European Association for the Study of Diabetes (EASD) formed a joint 

task force Members of these two organizations     as well as other societies and 

federations have created a number of guideline    ,   ,   ,   ,    . The need for an 

update was determined to be necessary, though, in light of the most recent knowledge 

regarding the advantages and risks of glycemic control, the efficacy and safety of 

several new drug classes   ,    , the withdrawal or restriction of others, and the 

growing calls for a shift toward patient-centered care    ,    . 

The gradual and step-by-step use of medications to treat diabetes is supported by the 

American Diabetes Association (ADA), American College of Endocrinology, and the 

American Association of Clinical Endocrinologists (AACE). This plan includes setting 

individual goals for the HbA1c measurement, which represents the average blood sugar 

levels. These goals depend on the particulars of each patient (along with their other 

illnesses) and the negative consequences of the medication, notably the potential for low 

blood sugar   ,    . 

The initial HbA1c goal for the majority of patients should be around 6.5%, according to 

AACE/ACE. This recommendation resulted from studies comparing different blood 

sugar-lowering strategies. They do emphasize the need for personalized treatment for 

each patient. Therefore, if a person has a short life expectancy, a history of very low 

blood sugar, or major medical issues, it may be reasonable to establish a goal higher 

than 6.5%, perhaps between 7% and 8%   ,    . 



  

In a manner similar to this, the ADA recommends that the majority of people who are 

not pregnant strive for a HbA1c goal of less than 7%. They claim that if it's safe, aiming 

for even lower levels (below 6.5%) may be considered. On the other hand, it could be 

OK to set less demanding goals, such as below 8%, for those who have already had very 

low blood sugar, aren't expected to live a long time, have advanced issues, have a 

number of other illnesses, or have had diabetes for a significant amount of time   ,    . 

Scheme 1 

Algorithm for glucose-lowering therapy in type 2 diabetes     

Note: Landgraf R, Aberle J, Birkenfeld AL, Gallwitz B, Kellerer M, Klein H, et al. Therapy of 

Type 2 Diabetes. Exp Clin Endocrinol Diabetes. 2019;127(S 01):S73-s92. 

The algorithm shown in Scheme 1. for controlling glucose-lowering therapy in people 

with Type 2 Diabetes uses a thorough strategy. The background material included in 

these practical recommendations outlines the therapeutic significance of each single 

medicine or pharmacological group. The criteria for therapy stratification include both 

adherence to the current European Society of Cardiology (ESC) definition of very high 

risk individuals as well as the indications in the relevant product inserts. The latter 

group consists of those who have cardiovascular disease (CVD) that has been clinically 



  

or imaging-based confirmed. A history of acute myocardial infarction (AMI), acute 

coronary syndrome (ACS), different revascularization techniques, stroke, transient 

ischemic attack (TIA), aneurysm of the aorta, and peripheral arterial disease (PAD) are 

all considered clinical CVD. Significant plaque can be seen in coronary angiography or 

carotid artery ultrasonography during imaging-verified CVD. Patients with diabetes 

mellitus who additionally have organ damage and a CVD that has been detected by 

imaging are likewise considered to be at very high risk. People with severe chronic 

kidney disease (CKD), defined as a glomerular filtration rate (GFR) less than 30 

ml/min/1.73 m2, as well as those whose computed SCORE is 30 or higher, fall under 

this categorization. Evidence-based renal protection methods should also be taken into 

account. Remember that some people who have not had severe hypoglycemia might 

benefit from the sulfonylurea medication class. It is accepted that not all of the active 

ingredients in this group offer the same advantages. By taking into account the 

complexity of patient risk profiles and treatment responses, this algorithm offers a 

formal foundation for customizing glucose-lowering medication.     

1.5 Management of diabetes disease 

Managing Diabetes can be achieved by the following: 

- Blood Glucose Monitoring: It's crucial for diabetics to regularly check their blood 

sugar levels. A glucose meter may be used to do this at home. Individuals may 

make wise choices about their food, exercise, and medicine by monitoring their 

levels.    . 

- Medication: People with type 1 diabetes need to use an insulin pump or administer 

daily insulin injections. Medication may be administered for type 2 diabetes to 

increase insulin sensitivity or reduce blood sugar levels. Healthcare experts decide 

the exact treatment strategy based on each patient's requirements.    . 

- Healthy Eating: Adopting a balanced diet is crucial in managing diabetes. 

Emphasize whole grains, lean proteins, fruits, vegetables, and healthy fats. Limit 

the consumption of sugary foods, refined carbohydrates, and saturated fats. Meal 

planning, portion control, and carbohydrate counting can assist in maintaining 

stable blood sugar levels    . 

- Regular Physical Activity: Engaging in regular exercise helps improve insulin 

sensitivity and can assist in weight management. Aim for a combination of aerobic 



  

exercises (e.g., brisk walking, swimming) and strength training. Consult a 

healthcare professional before starting an exercise routine, especially if there are 

any existing complications    . 

- Diabetes Education and Support: Education about diabetes management, including 

self-care practices, is crucial. Diabetes support groups, counseling, and educational 

programs can provide valuable information and emotional support. These resources 

help individuals navigate the challenges of living with diabetes and promote a 

better quality of life    . 

 .6 Risk factors of diabetes mellitus 

Furthermore, there are several risk factors for DMT2 include: 

- Genetic Influences: Type 2 Diabetes (T2DM) development is significantly 

influenced by genetic factors. T2DM often involves changes to many genes and 

appears in a polygenic way. Additionally, there are less common cases of diabetes 

called monogenic diabetes that result from single-gene mutations. It's critical to 

distinguish these situations from Type 1 Diabetes (T1DM), highlighting the need of 

a precise diagnosis for the right course of therapy    . 

- Environmental Factors: New insights into the evolution of T2DM emphasize the 

interaction between lifestyle choices and the dynamics of the gut microbiota, which 

results in microbiome dysbiosis     . This change in microbiota composition alters 

the way the intestinal barrier works and sets off signaling and metabolomic 

pathways related to insulin resistance    . 

- Age: T2DM, which was formerly only seen in adults and the elderly, has changed 

as a result of changing body composition, slowed sugar metabolism, and declining 

physical activity     . Because of the alarming rise in obesity rates and the 

subsequent prevalence of diabetes even in youngsters, recent years have seen a 

reduction in the average age of onset    . 

- Obesity: According to standard definitions, obese people have a body mass index 

(BMI) of 30 kg/m2 or more     . The risk of diabetes is mostly influenced by 

increased adipose tissue. When extra fat gathers around the abdomen, the 

relationship between adipose percentage and insulin-resistant cells is very strong. 

Obesity is a common condition among T2DM patients, however it is not a 

necessary condition for the development of diabetes    . 



  

- Lack of physical fitness: T2DM risk is increased by a sedentary lifestyle. Exercise 

has several benefits, including helping you manage your weight and helping to 

regulate your blood sugar levels    . 

- Hypertension and High Triglyceride Levels: Insulin resistance is often linked to 

hypertension and high triglyceride levels, which increases the risk of developing 

diabetes    . 

- Smoking: Smoking increases the risk of diabetes and is linked to other illnesses 

including cancer and cardiovascular disease    . 

1.7 Anti diabetic medication 

Effective type 2 diabetes treatment must include personalized glucose goals and 

glucose-lowering medications. Diet, exercise, and education should always be the 

cornerstones of any treatment program in order to provide a strong foundation. 

Metformin is regarded as the best option as a first-line medication unless there are 

certain contraindications. Beyond metformin, there is little information available to 

guide choices for other therapies. In these circumstances, a combination of 1-2 more 

oral or injectable medications may be thought of in an effort to reduce side effects as 

much as feasible. Some people may eventually need insulin therapy as the illness 

worsens, either by alone or in conjunction with additional drugs, to keep their blood 

sugar levels under control. All treatment choices must be made with the patient's 

preferences, requirements, and values in mind, with a focus on collaborative decision-

making to develop a personalized plan of care.     

Several kinds of anti-diabetic medications, such as oral hypoglycemic agents (OHA) 

and insulin, are now used to treat diabetes. Each of these medications works in a 

different way to lower blood glucose levels and maintain good glycemic control  ,    . 

Although the anti-diabetic medications now in use are quite effective, there is 

insufficient management of hyperglycemia due to patient non-compliance, clinical 

inertia, insulin resistance, lack of exercise, and lack of nutritional control   ,   ,   ,   , 

  ,   ,   ,   ,    . 

Metformin is the preferred as initial pharmacologic agent for the treatment of type 2 

diabetes   ,   ,    . It is most commonly used as the first-line therapy for type 2 

diabetes also known as a biguanide; it works by lowering the production of hepatic 



  

glucose. It been suggested that the combination of metformin and another agent tends to 

be more effective than any other monotherapy or combination therapy. Combination 

therapies are associated with an increased risk of adverse effects compared with mono-

therapy    . 

While sulfonylureas being the most common class, researchers noticed that metformin 

was the most often given individual OHA, with a prescription rate of 31.65 percent, 

which is consistent with previous research   ,   ,   ,   ,    . 

The American college of medicines strongly recommends metformin as oral mono-

therapy drug and a sulfonylurea, a thiazolidinedione, sodium-glucose cotransporter type 

2 inhibitor (SGLT2) and dipeptidyl peptidase-4 inhibitor (DPP4) as other agents 

combined with metformin to lower the blood glucose level    . Similarly, the American 

association and European association   for the study of diabetes e ensured that the initial 

drug of choice for diabetes mellitus type 2 is metformin    . 

Patients with Type 2 Diabetes Mellitus (T2DM) experience hyperglycemia due to a 

variety of abnormalities (9). Consequently, the pharmacological interventions designed 

for T2DM treatment exhibit diverse mechanisms aimed at reducing glucose levels. The 

intricate interplay of these mechanisms is depicted in Figure 2, illustrating the multiple 

sites of action targeted by these therapies. This multifaceted approach highlights the 

complexity of T2DM management, as medications work on different pathways to 

collectively achieve glycemic control. Understanding these various modes of action is 

crucial for tailoring treatment strategies to individual patients and optimizing their 

overall diabetes management    . 

 

 

 

 

 

 

 

 

 



   

Scheme 2 

Sites of action for pharmaceutical therapies used to treat type 2 Diabetes     . 

Note: Feingold KR, Anawalt B, Boyce A, Chrousos G, Dungan K, Grossman A, et al. Oral and 

injectable (non-insulin) pharmacological agents for type 2 diabetes. Endotext South Dartmouth 

(MA). 2020. 

1.8 Drug utilization review (DUR) 

Drug Utilization Review (DUR), characterized as a structured approach, serves as a 

valuable tool for appraising the quality of medication therapy. This method involves the 

systematic evaluation of patient drug usage, prescription dispensing practices, and drug 

prescription patterns against established criteria. DUR provides a means to meticulously 

analyze and scrutinize data related to drug consumption, ensuring that medications are 

being used in an appropriate and beneficial manner. As a potent investigative technique, 

DUR plays a pivotal role in discerning the role and impact of drugs within society, 

guiding healthcare professionals, policymakers, and stakeholders in optimizing 

medication use and ultimately enhancing patient care outcomes.     . 

Insights into the effectiveness, efficiency, and safety of medication use can be gained 

from (DUR)   ,   ,   ,   ,   ,    , which also helps to set priorities for the wise 

allocation of healthcare budgets    . DUR also looks at the effects of pharmaceutical 



   

policies, such as those that aim to reduce self-purchasing of medicines (the practice of 

buying medications without a prescription) when appropriate   ,    . DUR is a crucial 

component of pharmacoepidemiology because it describes the range, nature, and factors 

that influence drug exposure    , which can be connected to outcomes    . 

A wealth of antidiabetic drug utilization studies published across global medical 

journals holds the potential to significantly benefit individuals managing diabetes 

mellitus (DM) by promoting rational medication use. These studies not only bring to 

light instances of illogical prescription practices but also offer invaluable insights into 

the current therapeutic approaches being employed. The intricate nature of DM, coupled 

with its often coexisting conditions like hypertension, renders individuals more 

susceptible to polypharmacy and, at times, inappropriate medication prescriptions. This 

complexity arises from the challenges of addressing multiple health concerns within a 

single patient, such as those with DM, leading to a heightened likelihood of multiple 

drug usage. By leveraging the insights from these studies, healthcare providers and 

patients alike can make more informed decisions regarding medication management, 

thereby enhancing the overall quality of diabetes care.   ,    . 

According to research conducted in the Arab area, the prevalence rates of diabetes melli

tus (DM) among persons aged    to 79 were respectively 20.2%, 20.1%, 20.2%, and 19.

9% in Qatar, Kuwait, Lebanon, and Bahrain     . 

Several studies have been performed regarding the prescribed treatments of diabetic 

patients worldwide. In  southern Italy the prescription pattern of anti-diabetic treatment  

in elderly people showed  increasing in prescribing  metformin  (18.2% in 2010 to 

23.7% in 2014), while decreasing in using sulfonylurea (from 11.0% in 2010 to 7.2% in 

         .An epidemiological study in India,  clarified  that the utilization of metformin 

was 22.83 %, which is the highest oral hypoglycemic drug prescribed among cross 

sectional study of 250 cases of  diabetic patients  type 2    .  

In England, the preference for metformin as the initial choice for first-line therapy has 

been consistent since 2001. However, there have been variations in practice across 

different regions when it comes to the addition of second-line oral medications if 

needed    . 

 



   

1.9 Diabetes in Palestine 

With a frequency of 9.1% in patients aged 20 to 79 years, diabetes mellitus is regarded 

as the fourth most common cause of death in Palestine and is expected to reach 20.6% 

by 2020. An increased risk of acquiring type 2 diabetes (T2DM) and its consequences is 

linked to lifestyle changes and uncontrolled glucose levels.     

About 29.8% of diabetics in primary health care clinics in the West Bank are treated 

with insulin only, and about 5.2% of diabetics have a mixed treatment regimen of 

hypoglycemic agent and insulin. The study shows that 57.9% of patients rely on anti-

diabetic pills, only 7.1% of diabetes patients in the West Bank rely on diet and lifestyle 

changes. However, 66.5% of diabetes patients in the West Bank have poor diabetes 

control      

1.10 Objectives of the study 

This study aims to describe the drug utilization and the drug description pattern of Type 

2 Diabetes Mellitus (T2DM) in Palestine and determine whether it follows the 

international guidelines of taking hypoglycemic medications in T2DM specially the 

initial drug prescribed after diagnosis with T2DM mainly in patients treated in diabetic 

health care centers in MOH. The objectives in our study is to describe the prescribing 

behavior among patients with T2DM treated in diabetic health care centers in MOH in 

different districts. The study will involve a comprehensive review and analysis of the 

prescribed anti-diabetic medications, with a particular emphasis on their alignment with 

international guidelines for diabetes management. Additionally, the research will delve 

into the extent of patient compliance and adherence to the prescribed drug regimens. 

The analysis will encompass various statistical approaches, including descriptive 

analysis, which will provide an in-depth overview of the prescribing practices. 

Furthermore, the study will investigate potential variations in prescription behaviors 

between general practitioners (GPs) and specialists, shedding light on any discernible 

differences. Moreover, the research will explore discrepancies in prescription patterns 

across different healthcare centers and cities, aiming to identify regional variations. 

Overall, this study holds the potential to enhance our understanding of diabetic 

treatment approaches, patient adherence, and the factors influencing prescription 

decisions, ultimately contributing to more effective diabetes management strategies. 



   

To date, there exists a notable gap in published research concerning the prescribing 

patterns and utilization of anti-diabetic medications within the context of Palestine. This 

study marked a pioneering endeavor, being the inaugural effort to meticulously examine 

and assess the prescription practices related to Type 2 Diabetes patients in Palestine. 

The study's primary objective was to offer a comprehensive situational analysis, 

shedding light on the prevailing scenario of prescribed medications for individuals with 

Type 2 Diabetes in the region. The findings of this study hold significance not only in 

their immediate implications but also extend to providing essential insights and 

recommendations for decision-makers and policy shapers, including influential entities 

like the World Health Organization (WHO) and the Ministry of Health (MOH). By 

addressing this research gap, the study aims to contribute to the enhancement of 

healthcare practices and policies, ultimately fostering better diabetes management and 

patient care within Palestine. 

 

 

 

 

 

 

 

 

 

 

 

 

 



   

Chapter two 

Methodology 

2.1 Study context 

The present study was carried out within the diabetic clinics operated by the Palestinian 

Ministry of Health (MOH) in the northern and middle regions of the West Bank, 

encompassing areas such as Ramallah, Nablus, Tulkarm, Salfit, Qalqilia, and Tubas. 

This research was conducted with the official authorization of the MOH. The study 

population consisted of four hundred patients diagnosed with Type 2 Diabetes Mellitus 

(T2DM) who were undergoing treatment at the MOH diabetic clinics. Prior to the 

interviews, each patient provided informed provided informed as oral consent, indicating 

their willingness to participate. This ethical procedure ensured that the patients were 

fully aware of the study's objectives, methods, and potential implications before their 

participation. 

2.2 Study design 

From March 2021 to October 2022, a comprehensive cross-sectional survey was 

meticulously carried out across various cities in the West Bank, Palestine. The survey 

was specifically conducted within the diabetic clinics situated within the facilities of the 

Palestinian Ministry of Health (MOH). 

2.3 Sampling method 

For the purpose of this study, participants were selected from the pool of patients 

attending the diabetic clinic through a randomized sampling approach. On each 

occasion, an average of three patients were interviewed, collectively amounting to a 

total of 400 patients who were included in the study. They were chosen randomly upon 

convenience sampling method. I chosed patients randomly, and some of them were 

waiting for their turn to dispense medicines, waiting for their appointment with the 

doctor, or waiting for the results of their laboratory tests. The distribution of these 

participants across different locations within the West Bank was as follows: Tubas (70 

patients), Ramallah (71 patients), Tulkarm (67 patients), Salfit (49 patients), Qalqilia 

(70 patients), and Nablus (73 patients). This balanced representation across various 



   

cities ensured a diverse and comprehensive sample that captures a range of perspectives 

and experiences within the population under investigation. 

2.3 Study tool 

The thorough questionnaire was developed using data from numerous studies    ,     .  

to ensure relevance from previously published and validated research carried out 

globally. The majority of the generated questions were then modified to meet the 

regional situation. 

An English language expert was consulted for proofreading and to verify the accuracy 

of the questionnaire's words and terms prior to its final submission, which is included in 

Appendix A. 

In order to accommodate the native language of the participants, Arabic, the 

questionnaire was subsequently translated into Arabic Appendix B. 

Similar to the English version, an Arabic language expert was recruited to examine, 

revise, and ensure that the Arabic questionnaire's terms and vocabulary were accurate. 

The survey encompasses five distinct sections: general information, medical history, 

treatment details, adherence and compliance assessment, as well as additional general 

inquiries. This comprehensive structure aims to collect a holistic range of data to 

effectively explore and analyze the various dimensions of the research topic. It included 

in the first section (general information): Age ,Gender. Education level, Status, Weight, 

and  Location.  

The second section evaluated the patients' medical histories by inquiring whether they 

had suffered from other diseases. In this section there were other queries regarding 

diabetes disease history, including the date of initial diagnosis and glucose readings at 

the time of initial diagnosis and last measurement. In addition, it asked if they smoke, 

how often they check their blood glucose, if they routinely monitor their blood glucose, 

if their blood glucose is under control, and if they visit the doctor regularly. 

The third part of the questions indicated whether the doctor is a general practitioner or a 

specialist, the medications described by the physician since the onset of T2DM, and any 

other diabetic medications recently described or removed early. In addition, section 

three asked whether the patient is taking any other medications or dietary supplements, 

and they were asked to mention them. Probability of stopping the diabetic medicine 

condition were tested by asking the patient if he asked the doctor to stop taking the 



   

medicine or the doctor advise the patient to stop it according to options described 

briefly. The patient medication stopping reasons options were cost, side effect, deciding 

to stop the medicine or to take less medication. 

The fourth section examined patient adherence and compliance. They select never, 

sometimes, frequently, or always in response to the following questions: forgetting to 

take medication, taking medication on time, missing medication when feeling fine, not 

taking medication due to running out, forgetting to take medication while traveling, and 

whether they are taking more or less medication without consulting their doctor.  

Last part the patient was asked two general questions (How well does this drug work for 

you?) and (How much does this drug bother you?). These questions were asked in order 

to determine whether the patient was satisfied with the treatment provided, which was 

based on his general state of health. 

2.4 Population 

Diabetic patients receiving treatment for T2DM in the MOH clinics in northern and 

central regions of the West Bank in Palestine. 

Inclusion criteria 

- Any adult patient attending MoH clinic age above 18 years old . 

- Diabetic patients undergoing treatment for T2DM in the MOH facilities in the 

northern and central West Bank of Palestine. 

Exclusion criteria 

- Diabetic patients receiving T2DM treatment in a hospital or a clinic other than the 

MOH diabetic clinics. 

- T2DM living outside of the West Bank. 

-      Those who, for some reason, do not finish the survey interview (These patients 

were in a hurry, or it was their turn to see the doctor or to do medical test ). 

- Diabetic patients with other type of diabetes rather than type II. 

 

 

 



   

2.5 Sample size 

To establish an appropriate sample size, the RaoSoft, Inc. sample size calculator was 

employed as a reference point. The population size, representing the number of 

individuals with diabetes in the West Bank, was considered with a 95% confidence 

level and a specified margin of error of 5%. This analysis yielded a suggested sample 

size of 3 5 individuals. To account for potential factors like incomplete responses, non-

responses, and errors in questionnaire completion, the researcher opted to increase the 

sample size by 10%. This pragmatic approach was taken to ensure the robustness of the 

data collected. Consequently, the final sample size was adjusted to encompass 400 

participants, a number that provides an ample buffer to address any possible instances 

of missing data or non-response rates during the study. 

2.6 Validity and reliability 

The questionnaire's content validity underwent a rigorous evaluation and validation 

process conducted by experts well-versed in the subject matter. These experts carefully 

examined the questionnaire, making necessary adjustments to ensure that the questions 

accurately and comprehensively addressed the research topic. To assess the internal 

consistency of the questionnaire, Cronbach's Alpha (CA) was employed, resulting in a 

noteworthy score of 0.85. This high internal consistency coefficient reinforces the 

reliability and coherence of the questionnaire's items, indicating that the questions 

collectively contribute to a cohesive assessment tool. 

2.7 Statistical analysis 

Data analysis was carried out employing the Statistical Package for Social Sciences 

(SPSS) version 21. A comprehensive analysis was conducted, beginning with a 

descriptive examination of both participant characteristics and questionnaire responses. 

For categorical variables, frequencies and percentages were computed, while numerical 

variables were summarized using means and standard deviations, or medians as 

applicable. In order to assess statistical significance, Pearson's Chi-Square test and 

Analysis of Variance (ANOVA) were performed. 

 

 



   

2.8 Ethical consideration 

All procedures undertaken in this study strictly adhered to pertinent guidelines and 

regulations. Approval for the study was granted by the Institutional Review Board 

(IRB) of An-Najah National University, with an archived approval number of 

Mas.12.2020/1, as documented in Appendix D. The utilization of the data was solely 

confined to research purposes. Prior to their participation, participants were provided 

with a clear understanding of the study's core objectives and relevance. Furthermore, 

informed consent was sought and obtained from all individuals involved in the study. 

These measures collectively ensure that ethical considerations were rigorously upheld, 

safeguarding the rights, well-being, and privacy of the study's participants. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   

Chapter Three 

Results 

3.1 Sociodemographic data of study population 

A cross-sectional study involving 400 patients, ages 26 to 95, was conducted. There 

were 262 female and 138 male patients, and they were all T2DM patients. 18(4.5%) 

people were single, 370(92%) were married, 1 (0.3%) was divorced, and 11 (2.8%) 

were widowed. There were also 70(17.5%) people from Tubas, 70(17.5%) from 

Qalqilia, 67 (16.8%)from Tulkarm, 73 (18.3%) from Nablus, 71 (17.8%)from Ramallah, 

and 49(12.3%) from Salfit. The majority of the patients, 322 patients, finished high 

school, 33 finished university, 7 got a diploma, and 37 were not educated. Of the 400 

participants, only 85 were smokers. The average age for the study population was 60 

years old. The ages of the patients were between 26 and 95.  The detailed results are 

shown in Table 1. 

Table 1 

Sociodemographic data of study population 

Marital status  Frequency Percent 

Single        

Married          

Divorced       

Widow        

Place of residence Frequency Percent 

Tubas         

Qalqilia         

Tulkarm         

Nablus         

Ramallah         

Salfit         

Education level Frequency Percent 

High school          

University         

Diploma         

Not educated.     

 



   

3.2 Clinical characteristics of the study population: 

There were 324 (81%) diabetic patients who also had other diseases in addition to 

diabetes. However, 76 (19.0%) individuals had diabetes type 2 as their only illness. The 

results show 36 (9.0%) of them had hyperlipidemia, making up the greatest percentage 

of those with hypertension at 133 (33%) overall. A heart diseases condition affected 10 

(    ) of the total patients. The combined disease prevalence of hypertension and heart 

disease was seen in 23 (5.7%) of patients while hypertension and hyperlipidemia 

combined was seen in          ) of patients. Table 2 listed the frequency of other 

ailments experienced by the diabetic patients that were surveyed.  

Table 2 

Other associated diseases with the study population 

Diseases  Frequency Percent 

Hyperlipidemia        

Hypertension          

Heart disease        

Hypertension & hyperlipidemia         

Hypertension & heart disease        

Hypertension, heart disease & hyperlipidemia        

Hypertension & Kidney disease       

Hypertension & hyperlipidemia and arthritis       

Others         

None         

 

 

 

 



   

    Glucose levels monitoring of interviewed diabetic patients: 

The patients' glucose levels were taken the first since they were given a diagnosis of 

type 2 diabetes and, if they cannot recall it then the data was considered missing data. 

The average of the most recent reading in the table below indicates that the glucose 

level is still not under control. 

When the patients' most recent blood sugar level conducted by patients themselves at 

home or in a medical facility was inquired; the average test result of fasting blood sugar 

was       mg/dL. However, 108 of the patients either forgot to do the test or did not 

recall the exact result. The results of the most recent glycated hemoglobin (HBA1c) test 

revealed to be         The average time (days) to the patients for checking their blood 

glucose was about 2 months (51.5 days). The detailed results are shown in Table 3. 

Table 3 

Glucose monitoring in interviewed patients 

 
Last glucose test 

done (days) 

Last fasting glucose 

test reading (mg/dL) 
last. HBA1c reading 

No Valid             

No Missing            

Mean                         

Minimum                 

Maximum                     

 

Moreover, 87,       ) patients regularly monitored their blood glucose levels. 

However, the results indicated that the patients did not accurately assess their own 

performance, as 47% of them responded negatively when asked if their blood sugar was 

under control. 

Monitoring blood sugar regularly is an essential aspect of managing diabetes. If the 

result indicates that 87.5% of patients regularly monitor their blood sugar, then the vast 

majority of patients in the study or population are actively engaged in self-monitoring of 

blood sugar. 

Depending on the study or population under consideration, the proportion of patients 

who monitor their blood sugar can vary. However, an adherence rate of 87.5% indicates 



   

a relatively high level of blood sugar monitoring engagement, which is encouraging for 

the effective management of diabetes. (Figure 1). 

Figure1  

 Number of patients who regularly visit the doctor or not 

 

All the patients who were interviewed were seen by the general doctor (GP).  GPs are 

trained to handle a wide range of medical conditions, but they may not have the same 

level of expertise as specialists in specific areas. The fact that all the patients 

interviewed were seen by a general doctor (GP) and not a specialist can indeed be 

considered a weakness in the study. Specialists have advanced knowledge and expertise 

in specific medical fields, which allows them to provide more in-depth and specialized 

care for certain conditions or diseases. Specialists often have access to specialized 

diagnostic tools, treatments, and therapies that can provide more accurate and targeted 

care for  

 

 



   

    Adherence and compliance of diabetic patients: 

Adherence and compliance to medication refer to the extent to which patients follow 

their prescribed treatment plans as instructed by healthcare professionals. It is a crucial 

aspect of successful medical treatment and can significantly impact the effectiveness of 

medications in managing various health conditions. 

The study's results indicating that 68% of patients take their medications as prescribed, 

but 24% occasionally forget to take them, can indeed be influenced by the number of 

medications they are prescribed (Figure 2). Taking multiple medications can increase 

the complexity of medication regimens, making it more challenging for patients to 

adhere to their prescribed treatment plans. When individuals have to manage multiple 

medications, they may face difficulties in organizing and remembering each 

medication's specific instructions and schedule. This can lead to occasional 

forgetfulness or unintentional non-adherence to the prescribed medication regimen. 

Figure 2 

 patients answers for taking the medicine on time  

 

 

 



   

The findings suggest that diabetes patients are more likely to remember and continue 

taking their medications when they are feeling well (Figure 3). Contrary to expectations, 

feeling good actually increases the proportion of patients who adhere to their 

medication regimen. Specifically, the rate of medication adherence rises to around 80% 

when patients are in a state of well-being. 

This information is valuable because medication adherence is crucial for effectively 

managing diabetes. It indicates that patients may be more motivated to follow their 

prescribed treatment when they experience positive health outcomes or an absence of 

symptoms.  

Figure 3 

Patients answers for missing medicine when feeling well 

 

 

 

 

 

 



   

Figure 4 

 Patients answers for not taking the medicine due to running out of it 

 
 

The results indicate that a significant majority of diabetes patients (approximately 90%) 

adhere to their prescribed medication regimen by taking the exact dose as directed 

neither more nor less than the prescribed (Figures 5 &6). This finding suggests that 

most patients are careful about following their healthcare provider's instructions and are 

neither taking more nor less medication than prescribed . 

 

 

 

 

 

 



   

Figure 5 

 Patients answers for if they taking more dose than the doctor prescribed  

 

Figure 6 

 patients answers if they taking less dose than the doctor prescribed 

 



   

The findings indicate that, of the 400 patients who were interviewed, the biggest 

percentage (29.7%, 119 patients) use two medicines for DM. Meanwhile, 79 of the 

individuals surveyed only take one medication.  However, 63 people use four 

medicines, making up 15% of those who are subtly high, and (10%, 39 patients ) take 

more than five drugs (Figure 7). 

Figure 7 

 Number of taken medicines  

  

Several factors, such as regional treatment guidelines, the availability of various 

medications, the prevalence of comorbidities, and the healthcare practices of the treating 

physicians in each region, may influence these differences in drug utilization patterns. 

Our findings indicate a significant association between the number of medications a 

patient takes and the likelihood of administering them on time. A significant value 

(p0.05) for the Pearson test, indicating a statistically significant association between the 

number of medications consumed and the likelihood of taking the substance at the 

appropriate time. 



   

In addition, the results indicate that 77% of those who are prescribed a single 

medication always take it on time. In contrast, only 45% of those who are prescribed 

more than five medications always take them on time. The detailed results are 

illustrated in (Table 4). 

Table   

 number (percentages) of patients taking medicine on time 

Number of taken drugs Taking medicine on time 

 Never Sometimes Often Always 

                                    )     ( 

                                            

                                          

                                         

                                          

 

The study findings underscore the importance of addressing these factors to improve 

medication adherence and overall disease management in patients with multiple chronic 

conditions. Healthcare providers should consider these challenges and work 

collaboratively with patients to develop personalized treatment plans that address their 

specific needs and barriers to adherence. Patient education, clear instructions, 

medication reminders, regular follow-up visits, and support systems can all play crucial 

roles in promoting adherence and ultimately improving health outcomes for these 

individuals. 

Cross-tabulation analysis revealed that a higher percentage (72%) of metformin users 

reported feeling well. The detailed results with the satisfaction values are illustrated in 

Table 5. However, the proportion of people using sitagliptin and reporting great health 

was lower, at 67.5%. 

This evidence suggests that taking current generation oral hypoglycemic pills rather 

than first generation antidiabetic medications does not necessarily result in a patient's 

overall health being improved 

 



   

Table   

 Perception of people taking metformin 

 Count Percentage 

Not at all well         

Moderately well          

Very well           

don’t know        
 

It's important to note that this evidence indicates an association between medication use 

and self-reported feelings of well-being, but it does not establish a causal relationship. 

There could be various factors at play that influence how patients perceive their health 

status while taking different medications.  Factors like individual patient responses to 

medications, specific health conditions, medication adherence, lifestyle habits, and other 

co-existing medical issues can all impact how patients feel while on a particular 

medication    ,     . 

    Prescribing behavior towards diabetes type 2 

Based on the analysis of the data, it appears that the percentages of prescribing 

medications in the districts visited were comparable, as shown in the Table  . The Chi-

square test performed on the prescribing patterns of these medications revealed no 

statistically significant differences (p=0.305), indicating that the distribution of most 

drugs across districts was comparable. 

Table   

 Percentage of patients prescribed Metformin in different districts 

Place of residence Percent Frequency 

Tubas          

Qalqilia          

Tulkarm          

Nablus          

Ramallah          

Salfit          

Total            

 



   

However, prescribing of glimepiride varied statistically significantly between the visited 

districts (p=0.01). This indicates that glimepiride prescription rates varied substantially 

between districts, suggesting that factors unique to each district may be influencing 

prescribing patterns for this drug. The percentages and frequency of glimepiride 

prescription is illustrated in Table 6. 

Table   

Percentage of patients prescribed Glimepiride in different districts 

Place of residence Percentage Frequency 

Tubas          

Qalqilia          

Tulkarm          

Nablus        

Ramallah          

Salfit          

Total           

 

Sulfonylurea therapy, which has been used for a long time, can cause low blood sugar, 

especially in older and sicker patients. The risk depends on the type of sulfonylurea 

medication     . A study in Germany found that severe low blood sugar events 

happened between 0.9 and 5.6 times per 1000 patients per year     . These medications 

can also make people gain weight. Some studies (but not conclusive) suggest that 

sulfonylureas may increase the chance of heart problems more than metformin    , 

   ,    ,    ,     . These medications may also stop working faster than 

metformin     . Repaglinide is another option for patients with kidney problems, but it 

has similar side effects as sulfonylureas and works for a shorter time     . 

The study results of the treatment and outcomes for patients with type 2 diabetes 

mellitus (T2DM) in Table 7 showed that Metformin was the most commonly prescribed 

initial medication for T2DM patients, accounting for 87% of prescriptions. Other 

medications prescribed included glimepiride (25.3%), Glibenclamide (10.0%), insulin 

(5.3%), sitagliptin (3.0%), and vildagliptin/metformin         Interestingly the Pearson 

Chi-square test showed no significant difference in glucose levels of diabetic patients 

based on the type of medication they were taking. This suggests that various types of 



   

medications used by diabetic patients had no statistically significant effect on their 

glucose levels. 

Table   

Initial drug prescribed for the diabetic patients 

Drug name Frequency Percentage 

Metformin         

Glimepiride           

Sitagliptin         

Glibenclamide          

Vildagliptin/metformin        

Insulin         

 

Percentages of patients who were initially prescribed a multidrug combination of 

metformin and glimepiride versus patients who are currently using metformin and 

glimepiride showed a slight but not significant increase in the percentage of prescribing 

(20 vs 25%) (Figure 8A & 8B). It worth to mention that while the difference in 

percentages was not statistically significant, the slight increase in prescribing the 

metformin and glimepiride combination could still be meaningful in clinical practice. It 

might reflect the growing recognition of the benefits of combination therapies and a 

shift towards earlier initiation of dual therapy in certain patients 



   

Figure 8 

 (a) frequency of Patients initially prescribed metformin and Glimepiride (b) currently 

patients prescribe Metformin and glimepiride 

(a) 

 

(b) 

 



   

Table 9:  summarizes the medication usage in the sample population. The data includes 

the following categories of medications and their corresponding percentages of use by 

the diabetic patients. The Antihypertensive medicines were taken by  243 individuals 

(60.8%)  which was the highest  medicine taken by the patients to manage hypertension 

(high blood pressure) beside diabetes .also, 161 patients (40.3%) were administered 

Antiplatelets or Anticoagulants were using medications to prevent blood clotting or thin 

their blood. 

 Furthermore, Hypolipidemic drugs were taking by 216 individuals (54.0%) to lower 

their lipid levels (cholesterol and triglycerides), 83 individuals (20.8%) were using 

vitamin supplements and 45 individuals (11.3%) were using Diuretics to promote 

diuresis or increased urination. 54 individuals (13.5%) were taking medications 

belonging to other diseases such as asthma , arthritis , cancer  and other various diseases  

Table 9 

Other medication used by the diabetic patients 

Medication Frequency Percent 

Antihypertensive          

Antiplatelets & anticoagulants          

Hypolipidemic          

Vitamins         

Diuretics         

Others         

 

Recent research explored the perceptions of diabetic patients regarding their medication, 

revealing intriguing insights. Significantly, 73.75 percent of these patients reported a 

positive response, attesting to the effectiveness of the anti-diabetic treatment. In 

contrast, a small minority of 3.25 percent reported distress after receiving the 

medication, raising concerns about possible adverse effects. Interestingly, 1.75 percent 

of participants remained dubious about the medication's effects, indicating sense of 

ambiguity. Significantly, 21.75 percent of respondents reported a moderate sense of 

well-being as a consequence of the drug's effects, indicating a balanced perspective. 



   

Surprisingly, 77% of patients displayed discouraging apathy toward their prescribed 

regimen, with a resounding chorus of "not at all" reflecting their lack of motivation to 

adhere to the treatment plan. 15.75% were able to maintain a moderately positive 

outlook, demonstrating the resilience of the human spirit in the face of health obstacles. 

In contrast, 6% of patients were visibly distressed by the medication, highlighting the 

complex emotional landscape that accompanies medical interventions. Curiously, 1.25 

percent appeared to be entangled in a web of uncertainty, debating whether the diabetes 

medication genuinely disrupted their daily lives. 

These findings highlight the intricate relationship between patient perceptions, 

emotional states, and medication adherence in the context of diabetes management. As 

healthcare professionals endeavor to improve patient well-being, these nuanced insights 

provide a valuable compass for navigating the diverse experiences of those coping with 

this chronic condition. Figure 9A shows the patient perspective regarding the efficacy of 

the drugs, showcasing how individuals perceive the impact of the medications. On the 

other hand, Figure 9B displays the frequency with which interviewed patients 

experienced any discomfort or bother caused by the drugs. 

 

 

 

 

 

 

 

 

 

 

 



   

Figure 9 

(a) Frequency of patient answering how the drug effect is (b) frequency of patient 

answering how much the drug bother them. 

(a) 

 

(b) 

 

 

 



   

Chapter Four 

Discussions 

    Discussions of the results  

      Glucose levels monitoring of interviewed diabetic patients 

An adherence rate of 87.5% in our study, however, shows a rather high degree of blood 

sugar monitoring involvement, which is positive for the efficient management of 

diabetes. Numerous studies underscore the significance of blood sugar monitoring and 

the potential advantages of continuous glucose monitoring (CGM) for diabetes 

management   ,    . Based to the study "Continuous glucose monitoring: a review of 

the evidence in type 1 and 2 diabetes mellitus," the use of continuous glucose 

monitoring (CGM) in individuals with type 1 diabetes is strongly supported by a 

number of benefits, such as decreased glycated hemoglobin (HbA1c) levels, decreased 

hypoglycemia episodes, and increased time spent within the target glucose range. The 

evidence strongly supports these benefits.    . 

The evidence supporting the use of CGM in type 2 diabetes is relatively weaker. Similar 

benefits, like a reduced HbA1c, less hypoglycemia, and higher patient satisfaction, 

have, however, been noted in certain trials. It's crucial to remember that the quality of 

the data can vary and that not all studies have found conclusive benefits from using 

CGM in type 2 diabetes    . 

The proportion of patients who monitor their blood sugar can vary based on the 

examined population or study. In our study, the 87.5% adherence rate indicates a 

relatively high level of blood sugar monitoring engagement, which is encouraged for 

diabetes management. Several benefits significantly support the use of continuous 

glucose monitoring (CGM) in individuals with type 1 diabetes, including decreased 

glycated hemoglobin (HbA1c) levels, decreased hypoglycemia episodes, and increased 

time spent within the target glucose range.      . 

While CGM has been shown to have positive effects in type 1 diabetes, its efficacy in 

type 2 diabetes may be more variable and reliant on personal circumstances. People 

with type 2 diabetes advised to talk to their doctors about the advantages and 

disadvantages of continuous glucose monitoring (CGM). This conversation is meant to 



   

help people make decisions based on accurate information, so that they can choose the 

best course of action for themselves.     . 

All the patients who were interviewed were seen by the general doctor (GP).  GPs are 

trained to handle a wide range of medical conditions, but they may not have the same 

level of expertise as specialists in specific areas. The fact that all the patients 

interviewed were seen by a general doctor (GP) and not a specialist can indeed be 

considered a weakness in the study. Specialists have advanced knowledge and expertise 

in specific medical fields, which allows them to provide more in-depth and specialized 

care for certain conditions or diseases. Specialists often have access to specialized 

diagnostic tools, treatments, and therapies that can provide more accurate and targeted 

care. 

      Adherence and compliance of diabetic patients 

The study's findings, which reveal that 68% of patients adhere consistently to their 

prescribed medication regimen while 24% occasionally forget doses, could potentially 

be affected by the complexity of their medication regimens. Interestingly, the data also 

highlights that the majority of patients (90.25%) did not encounter issues with drug 

availability, which might contribute to medication non-adherence. Overall, the study 

results underscore a positive trend, demonstrating that a substantial proportion of 

individuals with diabetes (approximately 90%) diligently adhere to their prescribed 

medication as directed regimen dose . This dedication is reflected in their precise 

adherence to prescribed dosages, neither exceeding nor falling short of the prescribed 

regimen. These encouraging adherence rates emphasize the importance of continued 

support and education to further enhance medication compliance and subsequently 

improve overall diabetes management outcomes. 

Patient compliance and therapy adherence are challenged by medication prices, regimen 

complexity, and irrational prescription, which results in poor glycemic control and 

raises morbidity and mortality    ,    ,     . 

The findings suggest that diabetes patients are more likely to remember and continue 

taking their medications when they are feeling well (Figure 3). Contrary to 

expectations, feeling good actually increases the proportion of patients who adhere to 



   

their medication regimen. Specifically, the rate of medication adherence rises to around 

80% when patients are in a state of well-being. 

This information is valuable because medication adherence is crucial for effectively 

managing diabetes. It indicates that patients may be more motivated to follow their 

prescribed treatment when they experience positive health outcomes or an absence of 

symptoms.  

Healthcare professionals can indeed use this knowledge to emphasize the importance of 

consistent medication use, even during periods of well-being, to maintain stable blood 

sugar levels and prevent complications associated with diabetes. It's crucial for patients 

to understand that managing diabetes is not just about addressing symptoms during 

active phases but also about adopting a proactive approach to long-term 

management     . 

Multidisciplinary strategies are highly valuable when treating chronic diseases like 

diabetes. This study highlights the importance of involving various healthcare 

professionals, including general practitioners (GPs), nurses, and medical secretaries, in 

the treatment of diabetes. Each member of the healthcare team plays a complementary 

role, and when they collaborate effectively, patient outcomes can be significantly 

improved     . 

Key components of multidisciplinary strategies for diabetes management include 

Patient Education; Healthcare professionals can educate patients about diabetes, its 

management, and the importance of regular blood sugar monitoring and medication 

adherence. Educating patients empowers them to take an active role in their own 

care     . 

Building trust between patients and healthcare professionals fosters open 

communication and ensures that patients feel comfortable discussing their concerns and 

challenges related to diabetes management     . 

Adopting a multidisciplinary approach that focuses on patient education, trust-building, 

and emotional support, healthcare professionals can improve patient engagement and 

adherence to treatment plans. This can lead to better long-term health outcomes and 

reduced complications associated with diabetes. Moreover, managing a chronic 



   

condition like diabetes can be emotionally challenging for patients. Offering emotional 

support and understanding their emotional needs can positively impact their overall 

well-being and motivation to manage their condition effectively     . 

Regarding to (Figure 4) that the drugs were consistently available to them. This finding 

can be explained by the fact that most patients tend to purchase their medications from 

the private sector when they are unable to obtain them from the primary sector of the 

Ministry of Health (MoH). It's important to note that this information is based on our 

study, and the situation may vary depending on the healthcare system and geographical 

location    ,    ,     .  

Adherence to the prescribed dose is crucial for the effective management of diabetes. 

Taking the prescribed dosage of medication helps maintain stable blood sugar levels 

and prevents disease-related complications. The encouragingly high adherence rate 

observed in this study reflects patients' attention to their treatment. Adherence and 

compliance with medication regimens are essential for the effective administration of 

various health conditions. Healthcare providers can improve patient outcomes and 

overall treatment efficacy by catching the factors that influence adherence and 

implementing effective strategies. Encouragement of open communication and patient 

participation in their treatment plan can significantly improve adherence rates. Indeed, 

adherence to the prescribed dosage of medications is essential for effectively managing 

diabetes and preventing disease-related complications. Maintaining stable blood sugar 

levels is essential for long-term health and well-being. (     

Adherence to drug regimens may be affected by factors such as the intricacy of the 

treatment plan, undesirable effects, financial restrictions, forgetfulness, and an inability 

to appreciate the necessity of adherence. Providers of medical treatment should keep 

these things in mind and collaborate with patients to overcome adherence barriers.     . 

For the effective management of diabetes and other diseases, it is crucial to implement 

strategies to increase adherence. Providing patients with comprehensive education about 

diabetes, its complications, and the importance of adhering to their prescribed treatment 

plan can empower them to actively manage their condition. When feasible, healthcare 

providers can collaborate with patients to optimize their treatment plans, thereby 

making it easier for patients to adhere to their medication regimens. Promoting open 

communication between healthcare providers and patients fosters a supportive and 

confident relationship. Patients are more likely to communicate their concerns and 



   

difficulties, leading to collaborative adherence-enhancing solutions. Medication 

reminder applications, pill organizers, and alarms can help patients remember to take 

prescribed medications. Regular follow-up visits should be scheduled in order to 

monitor patients' progress, rectify any issues, and stress the importance of adherence. 

By implementing these strategies and involving patients in their treatment plans, 

healthcare providers can improve diabetes management and treatment efficacy by 

increasing medication adherence. This can ultimately lead to improved patient outcomes 

and a reduced risk of diabetes-related complications.     ,     . 

In 2014, a cross-sectional study in India yielded insightful data regarding treatment 

adherence among type 2 diabetes and hypertension patients. The compliance rate for 

type 2 diabetes was reported to be 83.6% in the study. This suggests that a substantial 

proportion of study participants with type 2 diabetes adhered to their prescribed 

treatments.     . 

The systematic review and meta-analysis of 34 studies cast light on the reasons for non-

adherence to oral antidiabetic medications (OADs) among patients with type 2 diabetes. 

The leading causes of non-adherence were neglect, experiencing adverse effects, and 

high costs. These factors are common barriers that can hinder patients from taking their 

medications as prescribed     . 

To address the issue of non-adherence, the researchers recommended focusing on novel 

medications or delivery methods that do not require daily, weekly, or monthly doses. By 

making these innovative treatments readily accessible in the near future, healthcare 

providers can potentially improve adherence rates among patients with type 2 

diabetes     . 

      Prescribing behavior towards diabetes type 2 

In the study conducted at a university teaching hospital in India in 2010, it was observed 

that the majority of type 2 diabetic patients received multi-antidiabetic medicine 

treatments (71.8%), meaning they were prescribed more than one antidiabetic 

medication. Only a smaller proportion of patients (24.7%) received single drug 

treatments. Among those on multi-drug therapy, the use of two drugs was most common 

(31.65%), followed by three drugs (28.44%), and four drugs (11.46%)     . 



   

In contrast, the study conducted in the Canary Islands, Spain, among 2,467 type 2 

diabetic patients, showed a different pattern of drug utilization. In this population, a 

significant proportion (71.7% of patients) were treated with a single anti-diabetic 

medication as monotherapy. A lesser proportion of patients (13.1%) were administered 

two anti-diabetic medications, and an even smaller proportion (1.4%) were administered 

three anti-diabetic drugs     . 

The systematic review study highlights various common causes of non-adherence in 

people with multiple chronic conditions, including polypharmacy, drug side effects, 

unclear instructions, poor memory, financial constraints, disagreements over therapy 

necessity, and overall poor health. Additionally, low literacy, the presence of "silent" 

diseases (e.g., hyperlipidemia, hypertension, osteoporosis), and cultural variables can 

contribute to non-adherence in this population. These factors can collectively make 

managing multiple chronic conditions more challenging for patients     . 

The study conducted in India focusing on antihypertensive therapy revealed that a 

considerable proportion (68.14%) of patients were non-compliant to their prescribed 

treatment. Several factors were identified as potential contributors to non-compliance, 

including the number of drugs prescribed, the duration of hypertension, the interval 

between follow-up visits to the physician, the patient's attitude towards medication 

adherence, the role of the physician in patient education, and the accessibility to 

healthcare centers     . 

In addition , polypharmacy or the use of more than one drug, is especially common in 

people with various long-term illnesses. Keeping track of many medicines can be hard, 

which can lead to misunderstanding and unintentional non-adherence. In a similar way, 

drug side effects, confusing directions, and bad memory can make it hard for patients to 

follow their treatment plans.     . 

Patients may also not be able to get their medicines because they can't afford them  

because of the Financial limitations , which leads to non-adherence. If patients don't 

fully understand how important their treatments are, they may disagree about whether or 

not they need them.     . 



   

The presence of "silent" diseases, which may not have noticeable symptoms, can make 

patients less motivated to adhere to their treatment plans. Additionally, cultural factors 

can influence beliefs and attitudes toward healthcare and medication, potentially 

affecting adherence rates     . 

The study findings underscore the importance of addressing these factors to improve 

medication adherence and overall disease management in patients with multiple chronic 

conditions. Healthcare providers should consider these challenges and work 

collaboratively with patients to develop personalized treatment plans that address their 

specific needs and barriers to adherence. Patient education, clear instructions, 

medication reminders, regular follow-up visits, and support systems can all play crucial 

roles in promoting adherence and ultimately improving health outcomes for these 

individuals. 

It's important to note that this evidence indicates an association between medication use 

and self-reported feelings of well-being, but it does not establish a causal relationship. 

There could be various factors at play that influence how patients perceive their health 

status while taking different medications.  Factors like individual patient responses to 

medications, specific health conditions, medication adherence, lifestyle habits, and other 

co-existing medical issues can all impact how patients feel while on a particular 

medication    ,     . 

Sulfonylurea therapy, which has been used for a long time, can cause low blood sugar, 

especially in older and sicker patients. The risk depends on the type of sulfonylurea 

medication     . A study in Germany found that severe low blood sugar events 

happened between 0.9 and 5.6 times per 1000 patients per year     . These medications 

can also make people gain weight. Some studies (but not conclusive) suggest that 

sulfonylureas may increase the chance of heart problems more than metformin    , 

   ,    ,    ,     . These medications may also stop working faster than 

metformin     . Repaglinide is another option for patients with kidney problems, but it 

has similar side effects as sulfonylureas and works for a shorter time     . 

Vildagliptin and vildagliptin/metformin are approved as new drug in more than 110 

nations throughout the world. Vildagliptin and vildagliptin/metformin have received 

approval for use in the European Union (EU) to treat individuals with type 2 diabetes. 



   

Vildagliptin is authorized for use as a single agent, as a duo with metformin, a 

sulfonylurea, or a thiazolidinedione, as a triple agent with a sulfonylurea and metformin, 

or as a combination with insulin (with or without metformin)     . 

A study in China entitled: ‘Efficacy and safety of combination therapy with vildagliptin 

and metformin vs. metformin monotherapy for Type 2 Diabetes Mellitus therapy: a 

meta-analysis’ showed that vildagliptin in combination with metformin might 

considerably lower fast blood glucose( FPG ), HbA1c, and body weight when compared 

to metformin alone. The results revealed a substantial reduction in HbA1c and FPG 

when the dose of metformin in the combination group of vildagliptin and metformin is 

less than 1500 mg/dL     . 

A similar study showed that sulphonyl urea (SU)  did not appear to reduce with the 

development of DPP-4 inhibitors and GLP-1 receptor agonists, a number of patient-

specific traits were associated with either an increase or a decrease in the likelihood of 

SU use.  Results indicated The percentages of patients who received an SU were 25.7%, 

23.4%, and 23.7%, respectively, in the research years 2003 to 2004, 2007 to 2008, and 

2009 to 2010 (P = 0.57)     . 

Biguanide metformin hydrochloride is the most often prescribed oral glucose-lowering 

medicine in the world, and it is sometimes referred to as "foundation therapy" for those 

with newly diagnosed type 2 diabetes. This ranking is due to its powerful glucose-

lowering capabilities, low cost, weight-neutrality, generally positive safety profile 

(especially the lack of hypoglycemia as a side effect), and moderate cardioprotective 

findings Several guidelines, including those from the EASD and the ADA, now 

recommend it as first-line therapy    ,     . 

Similar to our study results; metformin was the most commonly used initial therapy for 

T2DM in practically every European country, according to a study. In the Netherlands, 

Spain, and the United Kingdom, the majority of patients switched from metformin alone 

to metformin plus a sulfonylurea derivative (SU). However, because of the widespread 

usage of repaglinide, outweighed metformin combined with an SU in Italy. DPP-4 

inhibitor-containing treatments were most commonly utilized as second- and fourth-line 

therapy in France. Metformin monotherapy was reinstated as the third line of defense in 

all countries. Metformin with an SU was the most commonly recommended fourth line 



   

of therapy in the Netherlands and Spain; dipeptidyl peptidase-4 inhibitors were the most 

commonly prescribed fourth line of therapy in the UK and France     . 

Alternatively, clinical trials and other studies have demonstrated that in prediabetes and 

T2DM, combination therapy with new hypoglycemic medicines can provide adequate 

glucose control; however, early combination therapy appears to have faster, more 

significant, and longer-lasting effects    ,    ,     . 

The American Diabetes Association (ADA) and the Research Society for Study of 

Diabetes in India (RSSDI) wheel claim that modern sulfonylureas, like glimepiride, are 

more effective than traditional sulfonylureas and have a lower risk of hypoglycemia 

with a neutral risk for cardiovascular disease     . Considering the efficiency and cost-

effectiveness of the combination therapy (metformin and glimepiride) , doctors in India 

frequently prescribe all strengths of the drugs glimepiride and metformin    ,     . 

Initiating a treatment regimen involving both glimepiride and metformin at an early 

stage may offer the advantage of establishing a lasting positive impact by achieving 

timely glucose regulation. This approach can help prevent the development of adverse 

glycemic memory associated with complications affecting both micro- and 

macrovascular systems    ,     . 

Overall, the evidence presented emphasizes the importance of individualizing treatment 

plans for patients with T2DM based on their specific health needs and responses to 

medications. The choice of medications should be carefully considered, and close 

monitoring of blood glucose levels and potential drug-related problems can help 

optimize diabetes management and improve patient outcomes. 

    Conclusion 

The study's conclusions showed that metformin was the most typically prescribed drug 

for beginning therapy, followed by glimepiride. The utilization of combination 

treatments was increasingly common. Furthermore, our study shown that a patient's 

condition may not always improve when they transition from first-generation anti-

diabetic medications to the newest generation of oral hypoglycemic pills. The results of 

our investigation showed that there isn't a statistically significant variation in the 

manner that metformin is given across different regions.  Prescriptions for glimepiride, 



   

however, varied statistically considerably (p=0.01) among the locations that were 

examined. As a result, by examining current prescribing habits, efforts can be taken to 

encourage sensible prescription. 

The significance of this research lies in its pioneering role as a 

Pharmacoepidemiological study, marking a novel endeavor in the context of Palestine. 

This study represents the first of its kind within the region, adding to its uniqueness and 

importance. The insights and findings garnered from this research are poised to hold 

considerable relevance for the Ministry of Health (MOH) and other pertinent 

organizations, including the World Health Organization (WHO). By shedding light on 

the prescription patterns and adherence behaviors among diabetic patients, this research 

has the potential to inform and guide healthcare strategies, facilitating more informed 

decision-making and improved patient care. The results of this study could ultimately 

contribute to the enhancement of diabetes management protocols and the optimization 

of healthcare services in Palestine and potentially even serve as a reference point for 

similar studies in other contexts. 

     Recommendations 

Regarding to our results and discussions, we recommend the following to improve the 

management of treatment diabetes mellitus disease in general .also , this points can 

enhance the general public health care which confirm our goals to make a complete care  

program specially for diabetic patients connected with other common  chronic disease . 

Therefore the health system workers can collaborates to achieve and make  correct , 

suitable and accurate derisions for patient treatments .  

   Improve the Public Awareness: Develop targeted educational initiatives to educate 

patients, healthcare practitioners, and the wider public about proper medication 

utilization, potential side effects, and the importance of adhering to prescribed 

treatment plans. Addressing education and raising public awareness stand as crucial 

steps forward. The development of focused educational campaigns holds the 

potential to enlighten not only patients but also healthcare providers and the 

broader community. These initiatives would emphasize the significance of 

appropriate medication usage, shed light on possible side effects, and underscore 

the essential nature of adhering diligently to recommended treatment regimens. By 



   

enhancing understanding through education, we can empower individuals to make 

informed decisions about their health and medication, resulting in better overall 

outcomes and improved health management. 

    Making Individualized Treatment Approaches: Highlight the significance of 

tailoring treatment plans to align with each patient's medical history, lifestyle, and 

preferences. This approach can help minimize unnecessary polypharmacy and 

optimize treatment outcomes. Recognizing the importance of individualized care is 

paramount. Emphasizing the customization of treatment strategies based on a 

patient's medical background, lifestyle, and personal choices is essential. By 

adopting this approach, we can mitigate the risk of unnecessary polypharmacy – the 

concurrent use of multiple medications – and enhance the effectiveness of treatment 

outcomes. Tailoring treatments to align with each patient's unique circumstances 

ensures that interventions are precisely suited to their needs, promoting both 

therapeutic efficacy and a more patient-centered healthcare approach. 

   Updated Prescription Guidelines: he implementation of current and succinct 

prescription guidelines is of utmost importance. These guidelines should take into 

account the latest advancements in medications and evidence-based methodologies. 

By doing so, they can facilitate informed decision-making among healthcare 

professionals when prescribing treatments. A key objective of these guidelines 

should be to foster rational drug utilization, particularly among patients who are 

managing multiple medical conditions simultaneously. By aligning prescriptions 

with established best practices, we can enhance patient safety, optimize treatment 

outcomes, and contribute to more streamlined and effective healthcare practices. 

   Regular Medication Assessments: It is imperative to encourage healthcare 

providers to consistently evaluate the medication regimens of diabetic patients, 

particularly those who are concurrently managing multiple medications. This 

proactive approach plays a pivotal role in pinpointing potential drug interactions, 

identifying duplications in therapy, and recognizing the necessity for dose 

adjustments. By routinely reviewing and reassessing medication plans, healthcare 

professionals can ensure the safety, efficacy, and optimal outcomes of the treatment 

protocol, ultimately contributing to the overall well-being of individuals grappling 

with diabetes. 



   

   Interdisciplinary Collaboration: cultivating interdisciplinary collaboration within 

the realm of healthcare is paramount. By promoting effective communication and 

collaboration among diverse healthcare disciplines such as endocrinologists, 

primary care physicians, pharmacists, and dietitians, we can forge a comprehensive 

and holistic approach to patient care. This concerted effort ensures that the 

management of patients' health becomes a collective endeavor, minimizing the 

chances of medication-related challenges and enhancing overall treatment 

effectiveness. The synergy among professionals from different fields brings forth a 

well-rounded perspective that can identify potential concerns, facilitate proactive 

interventions, and lead to a higher quality of care for patients. 

Electronic health records and health information: technology have the potential to 

revolutionize how healthcare professionals collaborate and maintain precise 

medication records. This integration facilitates communication by digitally 

connecting various stakeholders, allowing healthcare teams to seamlessly 

communicate patient data and medication information. Moreover, it ensures that 

medication records remain current, reducing the chances of errors and enhancing 

overall patient safety. Use electronic health records and health information 

technology can help healthcare workers talk to each other better and keep accurate 

and up-to-date notes of medications. 

   Continuing Professional Development: Establish ongoing educational programs for 

healthcare professionals to keep them informed about the latest advancements in 

diabetes treatment and management. It is imperative to underscore the importance 

of conducting additional studies focused on diabetes and other prevalent diseases. 

By dedicating resources to research in these areas, we can substantially advance the 

management of chronic illnesses, particularly within the Palestinian context. 

Through in-depth investigations into the underlying mechanisms and treatment 

options, we can garner invaluable insights that have the potential to revolutionize 

healthcare practices. By prioritizing research, we are equipping ourselves with the 

knowledge needed to devise more targeted and efficient strategies for disease 

management, ultimately leading to improved health outcomes for individuals 

grappling with these conditions. 

   Make more studies: We strongly believe that more study should be done on 

diabetes and other common illnesses. These kinds of studies have the ability to 



   

make a big difference in how these long-term illnesses are treated, especially in 

Palestine. By digging deeper into the details of these diseases, we can learn more 

about their causes, how they progress, and how to treat them. This, in turn, can lead 

to better and more personalized ways to care for patients, which can improve the 

general health and well-being of people in the area who have these diseases. 

   Patient Counseling: Enhance patient counseling sessions to ensure clear 

comprehension of prescribed medications, proper dosages, and potential adverse 

effects. Addressing concerns or erroneous beliefs can improve medication 

adherence. Improving the caliber of counseling sessions with patients is essential. 

These interactions should be bolstered to ensure that patients have a thorough 

comprehension of their prescribed medications, accurate dosages, and potential 

adverse effects. We can strengthen the patients' commitment to the prescribed 

treatment plan by addressing any questions, concerns, or misunderstandings they 

may have. 

   Continuous  Monitoring and Follow-Up: Set up a reliable way to track how patients 

respond to their medications and do regular follow-ups. This method can help find 

and deal with dangerous side effects and medicines that don't work right away. It is 

important to set up a complete method for monitoring and following up. By putting 

in place such a system, doctors can keep track of how patients react to their drugs. 

This lets them act quickly if there are side effects or problems with the treatment. 

With regular checkups, the doctor can see how well the treatments are working and 

make any changes that are needed. By keeping a close eye on a patient's growth, 

doctors can quickly spot any new problems, address any worries, and improve care. 

This practice not only helps make healthcare operations more efficient and unique, 

but it also makes patients safer. 

     Insert Pharmacovigilance related programs or systems : It is important to put 

pharmacovigilance steps into place. Creating ways to track and report bad drug 

reactions (ADRs) from anti-diabetic drugs is important for better prescribing 

practices and making sure that the safety of medications is always being evaluated. 

By tracking and studying ADRs in an organized way, medical workers can learn a 

lot about how these drugs work in real life, which helps them make better treatment 

choices. This proactive method not only protects patient health, but also creates a 



   

mindset of awareness and response within the healthcare system. This makes drug 

use safer and more efficient. 

By putting these suggestions into clinical practice, healthcare systems can improve 

the results for patients, lower risks, and make sure that anti-diabetic drugs are given 

in a smart and effective way. This diverse method shows how important it is to 

have complete plans for managing diabetes medications. 

     Study limitation 

Despite the fact that the study's findings provide valuable insights into the perspectives 

of diabetic patients, it is essential to recognize its limitations, which provide context for 

interpreting the results. The geographic scope of the investigation is a significant 

limitation. Excluding the southern region of Palestine, which includes Hebron and 

Bethlehem, creates a potential gap in the representation of patient experiences. This 

coverage gap may result in an incomplete comprehension of the attitudes of the general 

population toward antidiabetic medications. 

A further limitation pertains to participant selection. By concentrating solely on patients 

within the Ministry of Health (MOH)encout, the study overlooks potential insights from 

patients seeking care through non-governmental organizations or community clinics. 

This could lead to a distorted sample that does not adequately represent the diversity of 

perspectives among diabetic patients. 

In addition, the study's reliance on general practitioners (GPs) as opposed to specialists 

introduces an additional limitation. Patients under the care of general practitioners may 

offer different perspectives than those under the care of specialists, whose specialized 

knowledge may influence treatment approaches and patient perceptions. The absence of 

specialist input may therefore limit the comprehensiveness of the study's findings, 

obscuring crucial nuances in the patient experience and the efficacy of antidiabetic 

treatments. 

Future research efforts could consider expanding the geographical scope, incorporating 

a broader range of healthcare sectors, and involving specialists in order to provide a 

more comprehensive comprehension of the intricate relationship between patient 

perceptions and diabetes management strategies. 



   

List of Abbreviations 

Abbreviation Meaning 

T2DM Type 2 Diabetes Mellitus 

HbA1c hemoglobin A1C criteria test 

WHO World Health Organization 

ADA American Diabetes Association 

EASD European Association for the Study of Diabetes 

AACE American Association of Clinical Endocrinologists 

ESC European Society of Cardiology 

CVD cardiovascular disease 

AMI acute myocardial infarction 

ACS acute coronary syndrome 

TIA transient ischemic attack 

PAD peripheral arterial disease 

CKD chronic kidney disease 

GFR glomerular filtration rate 

OHA oral hypoglycemic agents 

SGLT2 sodium-glucose cotransporter type 2 inhibitor 

DPP4 dipeptidyl peptidase-4 inhibitor 

DUR Drug Utilization Review 

DM diabetes mellitus 

GPs general practitioners 

GP general practitioner 

MOH the Ministry of Health 

CA Cronbach's Alpha 

SPSS Statistical Package for Social Sciences 

ANOVA Analysis of Variance 

IRB Institutional Review Board 

CGM. continuous glucose monitoring 

OADs oral antidiabetic medications 

FPG fast blood glucose 

EU European Union 

SU sulphonyl urea 

RSSDI Research Society for Study of Diabetes in India 

ADRs adverse drug reactions 
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Appendices  

Appendix A 

 English version of questionnaire 

- General information:(put check in the suitable choice ): 

o Age:……………………………………     

o Gender: male, female  . 

o Education level : school , university , diploma , undergraduate . 

o Marital status:single,married.  

o Weight: …………………………   

o Place of residence  city name  : …………………………   

- Medical History 

o When was  the diagnosed for  first time 

( date year ……………………   

o What was the first glucose reading when you first diagnosed with DM2 

……………………………………………   

 Do you Smoke :Yes,no.  

 Do you suffer from other Diseases: - (put check if you have other 

disease exist ): 

- None  

- Hyperlipidemia  

- Hypertension     

- Kidney disease  

-Liver disorders  

-Asthma  

-Heart disease  

- Cancer  

- Arthritis  

-Obesity  

-Depression  

 

-Others  ……………………………………   

 



   

o Last blood glucose reading  test done? ………………………… 

o What is the   blood glucose test reading was in the last time  

?............................ 

o Did you regularly monitor your blood glucose?  yes , no . 

o Is your blood glucose under control? yes , no . 

o Do you regularly visit the doctor to observe the DM2? 

- Treatment : 

o Who is thePrescriber:GP ,Specialist . 

o What is the medicines prescribed for you after initial diagnosis with 

DM ……………………………………… 

o Did the doctor add  any drugs combined with initial drug  for DM2 

above : 

o Did any drug removed …………………which drug ………………     

- Metformin 850 mg           

- Glibenclamide  

- Glimepride(Dose……  )  

- Sitagliptin 50 mg   

- Other Oral hypoglycemic medication……………    

- Insulin (Type…………………  )  

 

o Do you take other medication or supplements :  yes  ,  no . 

o If yes , name the other medication or the supplements ………………  

Stopping medication: 

o The doctor advise to stop taking any medicine for you ? yes  , no  

o Which medicine was stopped ? …………………………  

o For what reason he stopped it for you ? ( choose from the options ): 

o I ask him to stop it for me  (  ) 

o Because of a sick side effect (  ) 

o For other reason …………………………………… 

o Did you stop medication (Yes/ No) 

o I asked to stop  medication due to : 

 Cost 

 Deciding to stop the medicine to take less medication 

 Side effect 

o What is the side effect ? 

o Which medicine cause this side effect ? 



   

Patient compliance: 

Patient compliance and 

adherence  

Never     Sometimes  often Always  

- Forgetting to take the  medicine     

- Taking medicine on time     

- Stopping medicine when feeling ok     

- Did not take medication due to 

running out of it   

    

- Forgetting to take medicine in 

travelling   

    

- Taking more medicines than 

prescribed by my doctor  

    

- Taking less medicines than 

prescribed by my doctor 

    

 

General questions: 

o How well does this drug work for you? (put check on one option ) 

- Not at all well  (  ) 

-  Moderately well  (  ) 

-  Very well  (  ) 

-  Don’t know       

 

 

o How much does this drug bother you? 

- Not at all well  (  ) 

- Moderately well  (  ) 

- Very well  (  ) 

- Don’t know       

 

 

 

 

 



   

Appendix B 

Arabic version of questionnaire  

 (: انًُبست الاخزٛبس فٙ الاخزٛبس ػلايخ ظغ: ) عبهة هعلوهبت -

o ػًش. ..……………………………………: 

o أَثٗ ركش انجُس . 

o ٖٕجبيؼٙ ، دثهٕو ، جبيؼخ ، يذسسخ: انزؼهٛى يسز. 

o يزضٔج ، أػضة: الاجزًبػٛخ انحبنخ. 

o ٌٔص. ………………………… : 

o ٌ(: …………………………….انًذُٚخ اسى) الإقبيخ يكب 

 طبي تبريخ -

o ٗيشح لأٔل انزشخٛص رى يز 

 ( …………………… .. ..انسُخ/  انزبسٚخ)

o ثـ يشح لأٔل رشخٛصك ػُذ نهجهٕكٕص الأٔنٗ انقشاءح كبَذ يب DM2 

.. ..................................................... 

 لا ، َؼى: رذخٍ ْم. 

 (:آخش يشض ٔجٕد حبنخ فٙ ػلايخ ظغ) -: أخشٖ أيشاض يٍ رؼبَٙ ْم 

  أحذ لا -

  انذو شحٕو اسرفبع -

  انذو ظغط اسرفبع -

  كهٕ٘ يشض -

  انكجذ اظطشاثبد -

  انشثٕ-

  قهجٙ يشض-

  سشطبٌ -

  انًفبصم انزٓبة -

  ثذاَخ-

  اكزئبة-

 آحشٌٔ-

..…………………………………… 

 



   

o انذو؟ جهٕكٕص نقشاءح اخزجبس آخش …………………………… 

o يشح؟ آخش انذو جهٕكٕص اخزجبس قشاءح ْٙ يب ............................ 

o لا/  َؼى ثبَزظبو؟ انذو جهٕكٕص رشاقت كُذ ْم . 

o لا/  َؼى انسٛطشح؟ رحذ نذٚك انذو جهٕكٕص ْم . 

o نًشاقجخ ثبَزظبو انطجٛت رضٔس ْم DM2؟ 

 : علاج -

o ٍاخصبئٙ ، ػبو طجٛت: انٕكٛم ْٕ ي. 

o ثـ الأٔنٙ انزشخٛص ثؼذ نك انًٕصٕفخ الأدٔٚخ ْٙ يب DM2 

......................................................... 

o نـ الأٔنٙ ثبنؼقبس يقزشَخ أدٔٚخ أ٘ انطجٛت أظبف ْم DM2 ِأػلا: 

o ػقبس أ٘……………………  دٔاء أ٘ إصانخ رًذ ْم 

... .. ……………………………… 

  هجن 058 هيتفورهين -

  جليبنكلاهيد -

- Glimepride (جزعة )......  

  هجن 58 سيتبجليبتين -

  …………… .. الفن طزيق عن تؤخذ التي الأخزى الدم سكز أدوية -

  ………………… ..( النوع) الأنسولين -

 

o لا ، َؼى: أخشٖ يكًلاد أٔ أدٔٚخ رزُبٔل ْم. 

o انغزائٛخ انًكًلاد أٔ اٜخش انذٔاء ثزسًٛخ فقى ، ثُؼى الإجبثخ كبَذ إرا 

.………………… 

 :الدواء وقف

o لا/  َؼى نك؟ دٔاء أ٘ رُبٔل ػٍ ثبنزٕقف انطجٛت ُٚصح 

o ٘رٕقف؟ دٔاء أ .……………………………… 

o ٘(:انخٛبساد ثٍٛ يٍ اخزش) أجهك؟ يٍ أٔقفّ سجت لأ 

o أجهٙ يٍ ٕٚقفٓب أٌ يُّ أطهت )( 

o يشٚط جبَجٙ رأثٛش ثسجت )( 

o آخش نسجت ………………………………………… 

o (لا/  َؼى) انذٔاء رُبٔل ػٍ رٕقفذ ْم 

 



   

o ثسجت انذٔاء رُبٔل ػٍ انزٕقف طهجذ: 

 ٚكهف 

 أقم دٔاء لأخز انذٔاء ثٕقف قشاس ارخبر 

 جبَجٙ أثش 

o انجبَجٛخ؟ اٜثبس ْٙ يب 

o ٘انجبَجٙ؟ انزأثٛش ْزا ٚسجت دٔاء أ 

 :ببلعلاج الوزيض إلتزام

 

 دائًب   غبنجب   أحٛبَب أثذا   والالتزام الوزيض اهتثبل

     انذٔاء رُبٔل َسٛبٌ -

     انًحذد انٕقذ فٙ انذٔاء رُبٔل -

     ثخٛش ثأَك رشؼش ػُذيب انذٔاء رُبٔل ػٍ انزٕقف -

     يُّ َفبر ثسجت انذٔاء رزُبٔل نى -

     انسفش فٙ انذٔاء رُبٔل َسٛبٌ -

     طجٛجٙ ٔصفّ يًب أكثش أدٔٚخ رُبٔل -

     طجٛجٙ ٔصفّ يًب أقم أدٔٚخ رُبٔل -

 

 :عبهة اسئلة

o (ٔاحذ خٛبس ػهٗ الاخزٛبس ػلايخ ظغ) نك؟ ثبنُسجخ انذٔاء ْزا فؼبنٛخ يذٖ يب 

 )( الإطلاق ػهٗ جٛذ ا نٛس -

 )( يب حذ إنٗ جٛذ -

 ) ( جذا جٛذ -

 )( أػشف لا -

 

 

o انذٔاء؟ ْزا ٚضػجك كى 

 )( الإطلاق ػهٗ جٛذ ا نٛس -

 )( يب حذ إنٗ جٛذ -

 ) ( جذا جٛذ -

 )( أػشف لا -
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ة النجاح الهطنيةــــــــامعــــج  

اــــــات العميــــــــة الدراســـــكمي  

 

 

بين مرضى الدكري من النهع الثاني في الدواء نمط استخدام 
 فمدطين

 

 

 إِعداد
 مي عايد أحمد عهض

 
 إشراف

مراد أبه الحدن.د  
 وليد صهالح.د

 

 

 

، من كمية الدراسات العميا، الأدويةعمم استكمالا لمتطمبات الحصهل عمي درجو الماجدتير في  الرسالةقدمت ىذه 
 فمدطين. -في جامعة النجاح الهطنية، نابمس

     
 



 ب 

 بين مرضى الدكري من النهع الثاني في فمدطين الدواءنمط استخدام 

 اعداد

 مي عايد أحمد عهض
 اشراف

 الدكتهر مراد أبه الحدن  
 هيمحصالأستاذ وليد 

 الممخص

مخض الدكخي ىؾ نؾع مؽ الأمخاض الأيزية الذائعة التي تؤدي إلى ارتفاع مدتؾى الدكخ في  الخمفية:

الجم مؽ مدارات أمخاضية مختمفة. تعتبخ الجراسات حؾل استخجام الأدوية السزادة لمدكخي أمخًا أساسيًا 

 لتذجيع استخجام الأدوية بذكل مدؤول وتؾفيخ بيانات مفيجة لتخظيط الرحة.

يجف ىحه الجراسة إلى وصف إدارة مخض الدكخي مؽ الشؾع الثاني في فمدظيؽ وتحجيج ما إذا : تالأىداف 

 .كانت تتبع السبادئ الجولية لتشاول الأدوية السخفزة لمدكخ في ىحا الشؾع مؽ السخض

تؼ إجخاء دراسة مقظعية عمى مخضى يعالجؾن في مخاكد الخعاية الرحية لمدكخي التابعة  المنياجية: 

مخيض  444تؼ اختيار السذاركيؽ في الجراسة بذكل عذؾائي، حيث تؼ استجؾاب  .(MOH) الرحةلؾزارة 

مؽ عيادات الدكخي في مشاطق شسال ووسط الزفة الغخبية في فمدظيؽ. تؼ اتباع جسيع السبادئ 

 الأخلاقية في ىحه الجراسة

 262٪( ذكؾرًا و 34.5مشيؼ ) 831مخيض، حيث كان  444أعيخت الشتائج أنو تؼ استجؾاب  النتائج:

عامًا. كانت أكثخ الأدوية السؾصؾفة لسخضى الدكخي  64٪( إناثًا. متؾسط عسخ السخضى ىؾ 65.5مشيؼ )

صى ٪ مؽ السخضى يتشاولؾن أدويتيؼ كسا ىؾ مؾ 61ىي السيتفؾرميؽ. أعيخت ندبة الالتدام بالعلاج أن 

٪( ججوليؼ 04٪ مشيؼ أحيانًا. وأيزًا، يتبع الغالبية العغسى مؽ مخضى الدكخي )نحؾ 24بو، بيشسا يشدى 

السؾصؾف لتشاول الأدوية، حيث يتشاولؾن الجخعات السؾصى بيا بالزبط كسا ىؾ مذار إليو ولا أكثخ ولا 



 ج 

ة وصف السيتفؾرميؽ في أشارت نتائج تحميمشا إلى عجم وجؾد فخق ذي دلالة إحرائية في طخيق أقل.

( في جسيع P = 0.01مختمف السجالات. ومع ذلػ، اختمفت وصفات جميسيبخيج إحرائيا بذكل ممحؾظ )

 أنحاء السشاطق التي تست زيارتيا.

كذفت نتائج الجراسة أن الجواء الأكثخ استخجامًا كان السيتفؾرميؽ كعلاج أولي، تميو  التهصيات: 

م الجوائيؽ معا بذكل متؾاتخ . لحا، يسكؽ اتخاذ خظؾات لتعديد الؾصف الجميسيبيخيج. كسا تؼ استخجا

 .العقلاني عؽ طخيق دراسة السسارسات الؾصفية الحالية

استعخاض استخجام الأدوية، مخض الدكخي مؽ الشؾع الثاني، عؾامل مخفزة لمدكخ  الكممات الرئيدية:

 الفسؾية، ارتفاع مدتؾى الدكخ في الجم.

 

 

 

 

 

 

 

 

 


