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ABSTRACT 

Diabetes mellitus, particularly type 2 represents a public health problem affecting every 
nation around the world. Jordan is not exceptional where research indicates that diabetes 

mellitus is highly prevalent in the Jordanian community. International research findings 

have established that people with diabetes are at high risk of developing many 

complications and they have a higher mortality rate when compared with people who are 

non-diabetic. Additionally, diabetes is a disease that requires self-management and people 

with diabetes need education to motivate them and increase their skills and knowledge to 

manage their disease effectively. To date, no formal educational programs exist in Jordan 

for people with diabetes type 2. 

This research aimed to examine the effectiveness of a group education program with the 

cooperation of people with diabetes type 2 and health care professionals, to study how 

people with diabetes understand diabetes and its management and to investigate the 

barriers that prevent participants from adhering to proper management 

An action research methodology was employed in this study. The study was carried out in 

Al-Adna'nyah, Al-Karak Jordan. Forty six people with diabetes type 2 (21 men and 25 

women) agreed to participate. Baseline data included BMI, FPG, total cholesterol, 

triglycerides, knowledge level and level of adherence to prescribed treatment were 

collected before and 15 weeks after the end of the educational program. Data collection 

included tape recording, interviews and field notes. Quantitative data were analyzed with 

the SPSS software program (VIO.O) using descriptive statistics and repeated measures 

ANOV A. Qualitative data were transcribed and translated from Arabic to English and 

analyzed using a constant comparison method. 

After the program participants significantly increased their knowledge and adherence to 

recommended treatments. Also there was a significant reduction in participants' BMI, FPG, 

cholesterol and triglycerides levels. Qualitative data supported these findings indicating 

how the participants improved their knowledge and positively changed their self care 

behaviour in relation to diabetes management. In addition the qualitative results identified 

many socio-cultural and organizational factors that affect the management of diabetes. 

XI 



1.1 Diabetes Mcllitus 

CHAPTER I 
INTRODUCTION 

Diabetes mellitus is a generic term for a group of illness subclasses that have the common 

characteristic of hyperglycaemia. The American Diabetes Association ( 1997) and the 

WHO ( 1999) classified this progressive non-communicable disease into the four main 

subclasses of diabetes, types 1 and 2, gestational diabetes and "other specific types". 

Despite this classification, the numbers of people with diabetes mellitus of any type 

are most frequently published as collective estimates that do not distinguish between 

types (Wild et al., 2006). 

Types 1 and 2 are the most common forms of diabetes mellitus. Type 1 diabetes is an 

autoimmune disease in which self-generated antibodies destroy the insulin producing 'Islets 

of Langerhans'. It is known as insulin dependant diabetes mellitus (IDDM) because of the 

absolute lack of insulin and affected people need insulin supplements to survive (American 

Diabetes Association, 1997; World Health Organization, 1999). Diabetes type 2, previously 

known as non-insulin dependant diabetes (NIDDM) or adult onset diabetes (National 

Diabetes Data Group, 1979) is considered non-insulin dependent (NIDDM) although some 

people require insulin to maintain a normal blood glucose range (American Diabetes 

Association, 1997; World Health Organization, 1999). . 

Diabetes mellitus, particularly type 2 is a growing public health problem affecting every 

nation (Amos, McCarty, & Zimmet, 1997; King, Aubert, & Herman, 1998). In 2000, it was 

estimated that more than 179 million peoples around the world were affected by diabetes 

mellitus and 90% of them are diabetes type 2 (Wild et al., 2006). There is an increasing 

incidence of diabetes particularly in developing countries. Projection on the future burden 

of diabetes mellitus suggest that the worldwide prevalence in the year 2025 will reach 300 

million and nearly three quarters of this number will be in the developing countries (King, 

Aubert, & Herman, 1998). 

1.2 The Incidence And Impact Of Diabetes .Mellitus In Jordan 
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Although there are no current estimates of the number of people with diabetes type 2 

available, diabetes mellitus challenges the health care system of Jordan. A community 

based study conducted in four semi-urban communities from different parts of Jordan 

showed that 13.4 % (14.9 in males and 12.5 in females) of the study population (Jordanian 

aged 25 years and older) have diabetes (Ajlouni, Jaddou, & Batieha, 1998a). This study 

also showed that impaired glucose tolerance (IGT) was found in 9.8 % (9 % in males and 

10.3 % in females) of the study population. Furthermore the study found that the prevalence 

rate of diabetes rose with age to more than 20% in those aged 40 years and older (Ajlouni, 

Jaddou, & Batieha, 1998a). The prevalence rate of diabetes in Jordan in (Ajlouni, Jaddou, 

& Batieha, 1998a) study (1998a) is about double that published earlier by Abbas and 

Kharabsheh (1996) who found that the prevalence rate of diabetes in a sample of 1297 

adults over 25 years was 7 % and 10 % were pre-diabetic. 

Moreover, factors that are known to increase the risk of diabetes type 2 such as obesity, 

inactivity and hyperlipidemia (Hu, Manson et al., 2001) were highly prevalent in the 

Jordanian community. The study of Abbas and Kharabsheh (1996) revealed that 32% of 

the study population (those aged 25 years and above) have hypertension and 46% have high 

cholesterol levels. Obesity also has been reported at very high levels in the Jordanian 

community. A community based study conducted in different semi-urban regions in Jordan 

found that the overall prevalence of obesity (body mass index ;;:30) was 49.7% in the 

general population, 33% in males and 59.8% in females (Ajlouni, Jaddou, & Batieha, 

1998b ). The study found that obesity was more prevalent among older and illiterate people 

and those who have diabetes, hypertension and hyperlipidemia (Ajlouni, Jaddou, & 

Batieha, 1998b). Abu-Sbeih cited in Hijazi, (2005) confirmed the high prevalence rate of 

obesity. 

The costs and complications of diabetes mellitus in Jordan are rarely estimated or 

discussed publically. However, Salman (200 I) studied the incidence rate and the 

underlying condition of lower extremity amputations (LEAs) in different centres in 

Amman, Jordan. His study found that diabetes mellitus is the primary reason (68.5%) for 

female LEAs and 35 percent of LEAs in males, ranked second after peripheral vascular 

disease (PVD). These ratings were higher than the average incidence rate in the Global 
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Lower Extremity Amputation Study (GLEA) and ranked second after rates in the USA 

(Salman, 2001 ). 

A retrospective study (Jbour et al., 2003) was conducted in the Jordanian National Center 

for Diabetes and Genetic Diseases that aimed to identify the risk factors of feet amputations 

among 1142 diabetic type 2 patients with mean age of 56.1 years. The findings indicated 

that the total amputation rate was 5% and the rate increase with increased duration of 

diabetes, poor glycaemic control and smoking. The results also showed that the mean 

HbAlc was 7.4%. The prevalence rate of hypertension among the studied sample was 52%, 

retinopathy 45% and microalbuminuria 33% (Jbour et al., 2003). These results confirmed 

that people with diabetes are at high risk of developing many complications (Donnelly et 

al., 2000) and they have a higher mortality rate when compared with non-diabetic 

individuals (Haffner et al., 1998). Consequently, it is imperative for the Jordanian health 

care system to manage this situation effectively. 

1.3 Self Management Of A Chronic Illness 

Diabetes is a disease that requires self-management (Assal et al., 1985). Diabetic patients 

need education to motivate them and increase their skills and knowledge to manage their 

disease (Funnell et al., 2005). Effective management requires modification of lifestyle and 

adherence to prescribed treatment to prevent or reduce the complications of the disease 

(Day, 2000; Maldonato et al., 1995). Nicolucci et al., ( 1996) estimated that diabetic patients 

who didn't receive any form of education have a four-fold risk of developing diabetic 

complications compared with those who received some kind of diabetic education. 

Although diabetes mellitus type 2 represents a major public health problem in Jordan there 

are few if any community-based educational programs on self-management. Remote areas 

of Jordan are particularly disadvantaged by the lack of effective services and programs. 

1.4 Background On Jordan 

Jordan is a small country with a population of 5.4 million in 2005. Almost forty percent of 

the population is under 15 years and only 3.8% are older than 64 years. Life expectancy at 

birth is 70.6 years for men and 72.4 for women. Jordanians are mostly of Arab descent and 

the population is ethnically homogenous. Although Jordan consists of twelve govemorates, 
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seventy-two percent of the population lives in three govemorates namely Amman, Al-Zarqa 
and lrbid which are mainly urban. 

Jordan is a lower-income country (Maciejewski & Mansur, 1996) with a scarcity of natural 

resources and only four percent of arable land. Jordan imports all its needs for energy, such 

as oil and has chronic deficit in water resources (Haddadin, 2000; Pederson & Hanssen-

Bauer, 1998). Despite these restraints, over the last thirty years Jordan has developed a 

comprehensive health care system. Significant achievements have been made in the areas 

of public health, prevention of diseases (e.g. vaccination), primary health care and the 

provision of the modem and up-to-date curative services. 

Health care in Jordan is provided and financed through public, private and non-

governmental organizations. The public domain, the main provider, is divided into three 

relatively, independent sectors; the Ministry of Health (MOH), the Royal Medical Services 

(RMS), and the University Hospitals (Brosk, Abu El-Samen, & Abu Saif, 2000). In 

addition centers such as the Al-Hussein Center for cancer and the National Center for 

Diabetes, Endocrine and Genetic Diseases (NCDEGD) are also independent public health 

institutions provide research and curative health services. 

1.5 Challenges Of Health Care Quality In Jordan 

Despite the infrastructure and achievements, the health care system in Jordan encounters 

many problems. There is now a much higher level of total expenditure on health care where 

as in 1998, total health expenditure accounted for around 9.1 percent of gross domestic 

product (GDP) (Brosk et al., 2000). The health system in Jordan is also characterized by 

inequity of insurance coverage and poor quality care in the MOH services. Significant 

numbers of older people are not covered by health insurance (Banks D., Milburn L., & 

Sabri H., 1999). Furthermore, the diversity of health providers and the centralized decision 

making tend to encourage improper use of resources and inaccurate reporting, for example 

the accounts of morbidity and causes of death from rural areas (Abbas & Kharabsheh, 

1996; Brosk, Abu El-Samen, & Abu Saif, 2000). 

Batieha (2003) identified other weaknesses in the Jordanian health system such as the 

irrational use of medicines, overuse of technology and diagnostic tests. He also revealed a 
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lack of interest in health research. Existing research evidence, although available, is 

underutilized and topics requiring new research are not addressed. For example, according 

to Batieha (2003) there are some studies that cover the productive health in Jordan but there 

is lack of awareness of these results. Alternatively, there are many health issues that are not 

researched at all or results are not published or published in non-peer reviewed journals 
(Batieha., 2003 ). 

The demographic and the socioeconomic changes in the Jordanian population require better 

planning and reallocation of resources to achieve the national health goals. Hijazi (2005:77) 

pointed out that there are several challenges facing the health system in Jordan. These 

include the population increase, higher life expectancy and considerable lifestyle changes 

that favour developing determinants and risk factors for chronic diseases, accidents, injuries 

and substance abuse. The epidemiologic transition that has occurred in developed countries 

is now occurring in Jordan where the patterns of disease are characterized by a progressive 

increase in non-communicable illnesses (Hijazi, 2005). 

Hijazi (2005:77) also identifies the negative impact of poverty on accessibility to quality 

health care, particularly in view of the high numbers of uninsured people. Concomitantly 

there are increased demands and expectations for effective and accessible health care. Two 

other major criticisms have been made by Hijazi (2005) regarding inadequate coordination 

between the major health sectors, the increasingly significant private sector and the overlap 

in the provision of health services. At this same time Hijazi (2005) contends there is a lack 

of effective systems monitoring and auditing of clinical practice and no rigorous appraisal 

or reorientation of the current state for human resources development. Manifestations of 

these challenges are evident in the management of a chronic illness such as diabetes type 2, 

in that no educational program promoting effective self management was identified in 

Jordan. 

1.6 Management Programs For Diabetes Mellitus In Jordan 

To date, diabetes education to help people effectively self-manage their chronic illness does 

not exist in Jordan's health care programs. For example, during the 13 years period in 

which I worked as a registered nurse in Jordanian acute care settings, I had not heard or 

read about the concept of 'diabetes education' in its literal meaning before the year 2000. I 
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was curious to know what diabetes was because my parents had been diagnosed with 

diabetes type 2 at that time. I worked in the largest private hospital in Jordan (with a 

capacity of 300 beds). This hospital is also a teaching centre that educates doctors in 

different specialties. I observed how diabetic patients were managed in this hospital. 

Although doctors attempted to implement evidence-based medicine, only the 'acute care' 

phase of the illness was managed effectively. While there was attention to make sure that 

the diabetic patients were stabilized and then discharged with the proper diagnosis and 

medicine, people were not provided with any information or self-management skill. 

Certainly during hospitalization there was a stereotyped "diabetic diet" for all diabetic 

patients. Sometimes, there was a medical order for a dietician to visit an inpatient, but this 

did not mean that the patient would always receive a dietary consultation. The patient 

would be required to wait by the bed for the dietician's visit to hear, even briefly, the 

dietician's advice. If a patient did not see the dietician a printed sheet containing special 

food advice would be left by the side of the patient's bed. Very rarely patients purchased a 

blood glucose monitor device and if they did the doctor informally requested a nurse to 

'please tell the patient how to use the machine'. 

1.7 Government Policy And Initiatives For Diabetes l\fellitus 

The Jordanian government recognized the issues and problems and implemented a number 

of initiatives to decrease the high rates of diabetes mellitus and the complications in the 

Jordanian community. The government funds a National Centre for Diabetes, 

Endocrinology and Genetic Diseases (NCDEGD). The NCDEGD is a highly sophisticated 

medical centre that educates endocrinology specialists, conducts scientific research and 

treats people with complex diabetic. The NCDEGD introduced diabetes education for its 

attendees although the bulk of cases have diabetes type 1. Education for people with 

diabetes type 2 has been provided only through awareness campaigns or general talks in the 

electronic and printed media. This approach has not increased public awareness about the 

problem of diabetes type 2 quickly enough. Additionally, the centre is located in the capital 

city, Amman which is not readily accessible to the bulk of people with diabetic type 2 who 

Ii ve in the rest of the country. 

As part of a broader project aimed to implement standards of care for health centres, the 

government have developed guidelines for diabetes management (Ministry of Health, 
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2002). The main part of diabetes management guidelines concentrate on regulating the 

routine tasks undertaken by primary physicians including the diagnosis, drug prescriptions, 

referral and follow-up procedures. The guidelines ask doctors to assist patients to become 

more knowledgeable about their disease and more proficient in self-management and to 

refer patients for educational sessions "if available". Jordanian doctors have very short 

consultation times with patients and they are unable to provide self management education. 

Khoury and Mawajdeh (2004) reported that the mean physician-patient contact time in 

primary health care settings in Jordan was only 3.08 minutes (Khoury & Mawajdeh, 2004). 

Consequently, another group of health professionals is required to undertaken this vital 

role, and while at an international level nurses fulfill this role, the Jordanian guidelines 

make no mention of nurses' possible contribution. 

In addition, no publications were identified that reported programs or courses to prepare 

health professionals to work as diabetes educators in Jordan. Moreover the guidelines do 

not seriously advise patients to monitor their own blood glucose levels or indicate the 

importance of self-monitoring as the optimal method of feedback on their self care. The 

Jordanian guidelines request blood glucose levels be taken on a monthly basis until the case 

is well stabilized, whereas international best evidence guidelines advise patients to do 

fasting or random blood glucose more than once a week. For example the Australian 

guidelines for people with diabetes type 2 whose condition is stable recommend self-

monitoring once or twice daily for one or two days per week (Diabetes Australia & 

RACGP, 2003). 

Negligence of diabetes education in the agenda of Jordan's health care for patients with 

diabetes may be attributed to many reasons. Firstly the Jordanian health system is 

medically oriented and traditionally health policy and decision-making in health are doctor-

centred. Doctors' preparation and training is mainly hospital-based and focused on 

diagnosing and managing disease (Bani-Hani, Al-Saudi, & Alkafajei, 2003). Such 

preparation does not allow doctors to develop an understanding of the psychosocial 

contribution to the development of chronic illness and its long term management. For 

example the goals set for the NCDEGD give some insight into the way the policy makers, 

responsible for caring for people with diabetes, are thinking. The centre's priority is 

researching the causes of diabetes and why there are such a large numbers of people with 
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this diagnosis. There are no research projects identifying the optimal ways people with 

diabetes could be educated to manage their illness more effectively. 

Research plays an important role in informing health policy makers (Haines, Kuruvilla, & 

Borchert, 2004). Therefore, the lack of research and access to related evidence may also 

play an important role in the absence of diabetes education programs in Jordan. For 

example the prevalence of diabetes in Jordan remained unknown until 1998 when the first 

scientific report was published (Ajlouni, Jaddou, & Batieha, 1998). Moreover doctors when 

accessing evidence-based literature usually centres only on the best medications to 

prescribe. Additionally medical literature focuses on clinical issues, and if mentioning 

diabetes education doesn't provide sufficiently detailed information on how diabetes 

education should be done or on how it works. 

Additionally, the nature of diabetes mellitus as a non-communicable disease makes its non-

conventional treatment a non-priority even in the agenda of international organizations such 

as the World Health Organization (WHO) and other international organizations that 

collaborate with local health systems. Jordan, as a developing country relies on some of its 

health strategies planning on the technical cooperation of WHO and other international 

organizations. For example WHO supported Jordan in developing many medical and health 

professional education programs but to this stage none have prepared educators for patients 

with diabetes. 

This situation was confirmed by a report that recently appeared in a local Jordanian 

newspaper. The publication of this report indicates two things, the length of time it has 

taken to get to this point in relation to other countries, and that this is just the beginning of 

what needs to occur. The report described the opening ceremony of a course organized by 

the Jordanian Society for the Care of Diabetes (JSCD) with the co-operation of the 

International Diabetes Federation (Alrai, 2006) for the "training, preparation and 

rehabilitation of diabetes educators". The Secretary General of the MOH and the president 

of the JSCD identified the need to raise the Jordanian population's health awareness of 

diabetes and to educate the community especially people with diabetes and their families. 

In addition it was noted that international efforts were being taken to have diabetes mellitus 

recognized by the United Nations as a social and economic problem. In this way 
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governments could be invited to increase their attention to provide support for fighting this 

disease and develop preventive programs. The report also pointed out that the course was 

of three days duration and that 47 nurses and allied health professionals were participating 

(Alrai, 2006). While this is a small number for only a short course, it is a beginning. 

Indeed, based on an international precedent, nurses are in an ideal situation to be educated 

to work as diabetic educators in Jordan and it is to be hoped this program is only the start 

for more advanced practice in chronic illness management for Jordanian nurses. 

1.8 Nursing In Jordan 

Nursing has existed in Jordan for many decades but it started to evolve as a modem 

profession in the mid 20th century (Oweis, 2005). The first public nursing college was 

established in 1953 followed by a military nursing college (Princess Muna Nursing 

College) in 1962 (Ministry of Health, 2003). The first university based program offering a 

Bachelor of Nursing degree was established in 1972 at the University of Jordan. The same 

faculty established a graduate program, the Master in Nursing in 1982. Today, there are 

eight university nursing programs in Jordan two of them offering graduate programs at 

master level and more than 15 programs offering an associate degree (two years study in 

community collages). 

Currently, a variety of staffing models (registered and unregistered nurses) are employed in 

different health care delivery organizations across Jordan (Haddad, 2002; Oweis, 2005). 

Patient care models are not organized on the basis of role or levels of practice. Nursing 

positions are mostly dependant on the education and the experience of nurses within each 

working place. Registered nurses are qualified with either a Diploma (average of three 

years education) or a Bachelor degree (four years' university education). Although the 

level of education and experience are determinants of the status of the nurse in the 

workplace (Furlong & Smith, 2005), the current situation in Jordan, in light of inadequate 

legislation and organization of the nursing profession, is not always as would be expected. 

For example if a senior registered nurse moved from one organization to another, he/she 

may start a new position as a junior. The multiple levels of entry to practice and ill-defined 

roles, low payment rates, in addition to an abundance of offered positions abroad (Al 

Ma'aitah et al., 1999; Haddad, 2002) has led to a high rate of staff tum over and repelled 

qualified nurses from working in Jordan. 
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However, in a changing world, Jordanian nursing will continue to develop in line with 

international advances in nursing practice. Thompson & Watson, (2003: 129) wrote that 

"advancing nursing practice will depend to a large extent on contemporary societal health 

care needs and demands, and its responsiveness to ... an ageing population, new knowledge 

and technology, and increased patient and professional expectations".. Recently, the 

government established the Jordanian Nursing Council (INC) which aims to regulate the 

Jordanian nursing profession to enhance professional progress to meet Jordan's changing 

health needs. The INC plans to legislate for two levels of nursing practice for registered 

nurses, these being a general nurse and a specialist nurse role (Jordanian Nursing Council, 
2002). 

Diabetes nurse specialists and diabetes educators are roles that are required to be 

undertaken by nurses practicing in Jordan. Nursing practice in developed countries, as 

highlighted by the research literature, has provided sufficient evidence of the effect of 

specialised diabetic nurses and educators in assisting people with diabetes manage their 

illness more effectively. 

In summary, diabetic type 2 is a progressive chronic illness on a global scale. Relative to 

other countries, Jordan has a high prevalence rate of diabetes type 2. Modern theory of 

chronic illness management is that people need to self-care on a daily basis to have an 

optimal quality of life. While the Jordanian health care system has many luminous points 

there are still many challenges. Diabetes mellitus type 2 is an example of a chronic disease 

which is not managed optimally at this time in Jordan. There is a lack of educational 

programs that support people with diabetes to self-manage their illness particularly in rural 

communities. Nurses, as a part of the Jordanian healthcare team are in an ideal position to 

work with other health professionals and participate in primary health care and education to 

improve the health of people with diabetic type 2. 

1.9 Organization Of The Thesis 

Chapter 2 describes the literature that was reviewed concerning the general aspects of 

diabetes type 2 and the current best evidence on the management of the disease. The focus 
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of the literature review is on the role of diabetes education as one aspect of chronic illness 
management. 

Chapter 3 outlined the methodology adopted in the thesis. It explains the procedures 

employed in conducting the research. The research aims, design, setting, recruitment of 

participants, instruments of data collection and analyses are described. 

Chapter 4 discusses the evolution and organisation of the action research process. This 

chapter provides a detailed description of the stages of the research. 

Chapter 5 is structured into two major sections that present the quantitative and qualitative 

findings before and after the educational program. The findings identify the changes that 

participants experienced as a result of participating in the action research process. 

Chapter 6 discusses the major findings of the study in relation to extant literature. The 

implications of this research for the management of diabetes by the Jordanian health care 

system are also discussed and recommendations are provided 
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CHAPTER2 
LITERATURE REVIEW 

The research literature reviewed is based on the best evidence and up-to-date resources. 

The literature review is presented into two parts. In the first part, the literature on the 

general aspects of diabetes type 2 is discussed. This includes the definition and description 

of diabetes type 2, diagnosis, etiology, clinical course and complication of diabetes type 2. 

In the second part the literature on the management of diabetes type 2 and the role of 

diabetes education as a cornerstone in the management process is reviewed. 

PART 1: GENERAL ASPECTS OF DIABETES TYPE 2 

2.1 Definition And Description Of Diabetes 1\lellitus Type 2 

Diabetes type 2 is one of a group of metabolic disorders which have multiple etiology and 

a common characteristic of hyperglycaemia (World Health Organization, 1999). Type 2 

diabetes occurs from a combination of insulin resistance and relative (rather than absolute) 

insulin deficiency. "Impairment of insulin secretion and defects in insulin action frequently 

coexist in the same patient, and is often unclear which abnormality, if either alone, is the 

primary cause of the hyperglycaemia" (American Diabetes Association, 1997 pll 83). In 

type 2 diabetes, body cells fail to respond to physiologic doses of insulin, and at the same 

time the Beta cells of the pancreas fail to secrete sufficient insulin as a response to 

hyperglycaemia (van Haeften, 2002). 

Insulin resistance is the state in which the ability of insulin to stimulate glucose uptake is 

reduced particularly in certain body tissues such as those in the liver, fat and muscles 

(Reaven, 1995). Stem (1997:256) described the role of insulin resistance in the 

development of diabetes type 2 as "a fundamental lesion which compels the pancreatic islet 

cells to hypersecrete insulin in order to maintain glucose homeostasis. After many years or 

decades of this obligatory hypersecretion, the islet cells eventually fail and clinical diabetes 

supervenes". Reaven ( 1988) described a group of conditions accompanied by insulin 

resistance and called it syndrome X (Reaven, 1988). This syndrome is now known as the 
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metabolic or insulin resistant syndrome (Stem, 1997). The major components of the 

metabolic syndrome are insulin resistance, glucose intolerance, hyperinsulinemia, increased 
plasma low-density lipoprotein (LDL), decreased serum high density lipoprotein (HDL), 

obesity, atherosclerosis and hypertension (Gray et al., 1998; Stem, 1997). 

Diabetes type 2 is almost the only type that occurs in people older than 45 years (Kenny, 

Aubert, & Geiss, 1995) and in specific ethnic groups such as Pima Indians (Rosenbloom et 

al., 1999). However, type 2 diabetes is being diagnosed with increased frequency in 

children and adolescents (Ehtisham et al., 2004; Rosenbloom et al., 1999). Studies from 

different parts of the world show an increasing prevalence of the disease in these age 

groups. In the USA, diabetes type 2 among American Indian adolescents increased from 2.8 

per 1000 in 1988 to 4.6 per 1000 by 1997 (Fagot-Campagna, Burrows, & Williamson, 

1999). Young people who have diabetes type 2, are mostly obese or have negative islet 

autoantibodies and negative autosomal dominant family history (Rosenbloom et al., 1999). 

Diabetes type 2 is also considered a heterogeneous disease and once a cause is identified, 

the disease then will reclassified into other types. For example, it has been found that a 

proportion of adults who are diagnosed as type 2 diabetes have positive autoimmune 

antibodies, a condition known as latent autoimmune diabetes in adults (LADA) (Schiel & 

Muller, 2000). LADA(with an age onset above 35 years) is characterised by positive islet 

cell autoantibodies against molecules such as glutamic acid decarboxylaze, and needs 

insulin injections to control the hyperglycaemia {Tuomi et al., 1993; Zimmet et al., 1994). 

Recently LADA was considered to be a slowly progressive form of typel diabetes (World 

Health Organization, 1999). 

The new recommendations for the diagnosis and classification of diabetes mellitus 

(American Diabetes Association, 1997; World Health Organization, 1999) regarded 

impaired fasting glucose (IFG) (in addition to what was already classified) and impaired 

glucose tolerance (IGT) (National Diabetes Data Group, 1979) as an intermediate phase 

between normoglycaemia and diabetes. IFG and IGT are not interchangeable and represent 

different abnormalities (Unwin et al., 2002). A person is considered to have IFG when the 

fasting plasma glucose is equal to or abovellOmg/dl but less than 126mg/dl. IGT is 

detennined when two hour after a 75 gm glucose load, the plasma glucose level is equal to 
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140mg/dl but less than 200mg/dl. The majority of prevalence studies indicate that only 20-

30% of IFG cases have IGT (Unwin et al., 2002). Yet both conditions are associated with 
an increased risk of developing diabetes type 2 and other metabolic disorders, and people 

who have IFG and IGT simultaneously have a higher risk (Unwin et al., 2002). 

2.2 Diagnosis Of Diabetes Mellitus Type 2 

The American Diabetes Association (1997) and World Health Organization (1999) have 

published new recommendations for the classification and diagnosis of diabetes mellitus 

that refine the previous WHO (1985) and the National Diabetes Data Group (1979) 

recommendations. The major changes in the new criteria regarding diagnosis of diabetes 

are that glucose should be measured from plasma rather than whole blood, and the value for 

fasting plasma glucose for diabetes should be lowered from 7 .8 mmol/l to 7mmol/l. 

Plasma glucose is more stable than whole blood glucose. Stahl and colleagues (2002) 

studied the difference between capillary whole blood glucose and venous plasma glucose 

for 713 randomly selected non-diabetic individuals. The result demonstrated that venous 

plasma glucose on average is 14% higher than the level obtained with whole blood 

glucose. At the same time, these researchers tested the intra-individual variation in relation 

to difference between capillary whole blood glucose and venous plasma glucose for 30 

persons by repeating the test one week later. They found that the difference in glucose 

level could vary from +0.64mmol/L to -0.5mmol/L (Stahl et al., 2002). In another study, 

Stahl and colleagues (2001) examined the pre-analytical and analytic factors that could 

affect the results of glucose analysis. They found the storage temperature, storage time of 

the sample and use of anticoagulants in the sample are confounding factors (Stahl et al., 

2001) 

For clinical purpose, three methods are used in the diagnosis of diabetes of all types. First 

is a random plasma glucose level of 200mg/dl (11.lmml/l) or above after a presentation of 

classic symptoms of diabetes such as polyuria, polydipsia and unexpected weight loss. 

Second, a plasma glucose (FPO) level of 126 mg/dl (7 mm/I) or above after fasting for at 

least 8 hours. Third, a plasma glucose level of 200 mg/dl (11.1 mm/l) or more after a 75 

gram oral glucose load is given. However, the WHO (1999) criteria recommended using 
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the oral glucose tolerance test (OGTT) to confirm the diagnosis of diabetes for clinical 

purposes. While the American Diabetes Association ( 1997) criteria recommended using 

any confirmed test and repeating it on a subsequent day. Another diagnostic test, that 

neither the WHO nor the ADA reports recommend, is the glycosylated haemoglobin 

(HbA 1 c ). HbA 1 c is a measurement of glycaemic control of the past three 

months(American Diabetes Association, 2003c). HbAlc is highly sensitive to diagnose 

diabetes and is very effective to follow up the long-term glycaemic control of confirmed 

cases (Annad et al., 2003). 

For epidemiological studies, both recommendations suggested using any method without 

confirmation. However, the new cut-off point of fasting plasma glucose equal or above 

126mg/dl (7.0 mmol/l) to diagnose diabetes without using OGTT raised questions about the 

validity of these criteria. According to Annad et al. (2003) and the DECODE Study Group 

(2003) this will increase the false negative cases and decrease the sensitivity of the test. The 

DECODE Study Group (2003) estimated that using fasting plasma glucose equal or above 

7 .Ommol/l without confirmation by another test or using OGTT instead would increase the 

prevalence of diabetes in European populations by 0.5% from 7.2% to 7.7% (DECODE 

Study Group, 2003). Thus the Jordan's diabetes prevalence rate study (Ajlouni, Jaddou, & 

Batieha, l 998a) which employed the earlier recommendations on diagnosis of diabetes 

(World Health Organization, 1985) would likely to be higher if the new criteria were 

employed. 

2.3 Etiology Of Diabetes l\Iellitus Type 2 

There are multiple genetic and environmental factors thought to have an important role in 

the etiology of diabetes type 2 (Busch & Hegele, 2001; Hegele et al., 2003). A strong 

genetic involvement in the etiology of diabetes type 2 was identified from a monozygotic 

twin's studies with a concordance up to 100% (Medici et al., 1999). Further evidence 

indicates the involvement of multiple genes in the pathogenesis of type 2 diabetes (Frayling 

et al., 2003; Hanson et al., 1998). However, the role of genetics in the manifestation of 

diabetes type 2 is not well defined (World Health Organization, 1999) and may not work 

alone without contribution from environmental risk factors. Gerich ( 1998) in a review study 

concluded that the possible contribution of genetics in the development of diabetes type 2 is 

confined to the state of insulin secretion only and not to insulin resistance. Rather the 
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insulin resistance state largely ts a lifestyle disease without contribution from genes 
(Gerich, 1998). 

Environmental factors that were identified in interventional studies as contributors to the 

development of diabetes twe 2 are mainly lifestyle issues such as diet, obesity and 

inactivity (Bailey, 200 I). These factors either work separately or collaboratively in the 

development of the disease (Boule et al., 2001; Chandalia et al., 2000; Hu, Manson et al., 

2001; Long et al., 1994; Ruderman et al., 1998; Thanopoulou et al., 2003). The issue of 

lifestyle and diabetes type 2 will be elaborated upon in section 2.2.2. 

2.4 Clinical Course Of Diabetes l\1ellitus Type 2 

The usual signs and symptoms of diabetes type 2 are increased thirst, hunger, fatigue, 

polyuria especially at night, weight loss, blurred vision and sores that do not heal. 

However, diabetes twe 2 frequently goes undiagnosed for many years because the 

hyperglycaemia develops gradually and at an earlier stage which may not severe enough for 

the patient to notice the usual symptoms of diabetes. Harris et al., (1992) argued that the 

clinical diagnosis of type 2 diabetes may be delayed for nine to twelve years after the actual 

onset (Harris et al., 1992). The majority of people with undiagnosed diabetes type 2 have 

problems such as obesity, dyslipidemia and hypertension (Harris & Eastman, 2000). These 

factors give them an increased risk for coronary heart disease, stroke and peripheral 

vascular disease. A study by Levetan and colleagues (1998) reviewed the files of patients 

admitted over a week to a large city hospital in the United States of America for causes 

other than diabetes. They found that 33% of medical and 37.5% of surgical hyperglycemic 

patients had undiagnosed diabetes at the time of admission(Levetan et al., 1998). Similarly, 

Taubert and colleagues (2003) studied the prevalence of diabetes among 3,266 patients 

scheduled for coronary angiographies and found that l,050 patients (46.6%) had 

undiagnosed diabetes at the time of admission (Taubert et al., 2003). 

In Jordan there have been reports of high rates of undiagnosed diabetes. The Jordanian 

study of the prevalence of diabetes by Ajlouni, Jaddou, & Batieha, (1998a) revealed that 

one third of all people with diabetes were unaware of the condition. Also a similar rate of 

undiagnosed diabetes in Jordan was discovered in a sample of hospital mortality discharges 

(Younis et al., 2001). The study revealed that of the 703 in-patient deaths, 242 (34.4%) 
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cases were known to have diabetes, while 132 (18.8%) were not known as diabetic but had 

hyperglycaemia (FPG => 140 or RBS=. 200) (Younis et al., 2001). 

2.5 Complications Of Diabetes Mellitus Type 2 

Over the course of diabetes acute and chronic complications can develop that result in 

disability or death. Acute complications such as hypoglycaemia and acidosis due to 

hyperglycaemia rarely occur in diabetes type 2 as compared to type I. However, micro or 

macro vascular alterations are chronic complications that occur in both types. 

Microvascular complications include retinopathy, nephropathy and neuropathy while 

macrovascular are heart, cerebrovascular and peripheral vascular diseases (Donnelly et al., 

2000). Long-standing hyperglycaemia and hypertension play a major role in the 

development of the chronic complications of type 2 diabetes (Adler et al., 2000; Stratton et 
al., 2000). 

The highly acclaimed UK Prospective Diabetic Study (UKPDS) conducted over fourteen 

years involving 4,585 participants showed that for every 1% reduction in HbAlc there was 

an associated 21 % reduced risk of death related to diabetes, 14% for myocardial infarction 

and 3 7% for microvascular complications (Stratton et al., 2000). The UKPDS also showed 

that for each 10 mmHg reduction in systolic blood pressure there was an associated 12% 

decrease in the risk of any end point related to diabetes. This association remained after 

adjustment for other risk factors including age, sex, ethnic group, glycaemia, lipid 

concentration, smoking and albuminuria (Adler et al., 2000). 

2.5.1 Microvascular complications 
Retinopathy is a common complication of diabetes and is one of the leading causes of 

blindness in adults. Fong et al., (2003) in a longitudinal study identified that most patients 

with type I and more than 60% of type 2 diabetes patients have retinopathy during the first 

20 years of the disease. However, retinopathy in people with type 2 diabetes is more severe 

than in type 1 as indicated by the following studies. A prospective study on Swedish 

diabetic patients followed over IO years after diagnosis revealed that 39% of young adult 

diabetic patients developed retinopathy within 10 years. Patients with type 2 diabetes had 

an increased prevalence of severe retinopathy up to 15% compared with 5% in type 1 

patients (Henricsson et al., 2003). Also epidemiological studies indicate that retinopathy in 
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type 2 diabetic patients begins at least seven years before the clinical diagnosis of their 
diabetes (Harris, 1992). 

Nephropathy, another common complication of diabetes, can be life threatening for diabetic 

patients. Epidemiological studies indicate that diabetes has become the major cause of 

kidney disease accounting for about 40% of end stage renal disease (ESRD) in the USA 

and Europe (American Diabetes Association, 2003a; Ritz & Stefanski, 1996). In Japan, 

during the past two decades, the incidence of diabetic nephropathy in type 1 patients has 

decreased while that in type 2 has not changed. The cumulative incidence of nephropathy 

after thirty years of early onset diabetes among Japanese was 44.4% in type 2 diabetes 

compared with 20.2% in type 1 diabetic patients (Yokoyama et al., 2000). 

Incipient nephropathy (microalbuminuria) occurs more frequently in type 2 diabetic 

patients compared with type l, although progression of ESRD is lower for type 2 patients 

with incipient nephropathy than type I (American Diabetes Association, 2003a; Meigs et 

al., 2002). Older individuals with type 2 diabetes are at risk of dying from coronary artery 

disease before their nephropathy progresses to ESRD (American Diabetes Association, 

2003a). The major risk factors for developing diabetic nephropathy are poor glycaemic 

control, hypertension, and smoking (Forsblom et al., 1998; Kohler et al., 2002). Ueda et al., 

(2003) identified hypoalbuminaemia, anaemia and inadequate use of insulin as potential 

risk factors contributing to the progression of renal failure. 

Diabetic neuropathy is another common microvascular complication of diabetes. 

N europathy is a syndrome affecting the peripheral and autonomic nervous systems 

(Lozeron et al., 2002; Sima & Sugimoto, 1999). Peripheral neuropathy is the most 

common form of diabetic neuropathy where lower limbs are frequently affected, leading to 

leg pain and foot ulcers. Adler et al., ( 1997) in a follow-up study found that 50% of 775 

patients with diabetes (92% are DMT2) had neuropathy at baseline. Of those without 

neuropathy at baseline, 288 were followed up and found that 20% of them developed 

neuropathy within an average of 2.6 years (Adler et al., 1997). A population-based study of 

9,710 patients with diabetes found that 291 of 6,613 (4.4%) developed foot ulcers after two 

years of follow-up and about 66% had at least one risk factor (Abbott et al., 2002). 

However, there are varying estimates of the prevalence of foot ulcers and this depends on 
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several factors such as ethnicity, diagnostic tests and study methods (Rathur & Boulton, 
2007). 

2.5.2 Macrovascular complications 

Another major cause of morbidity and mortality in individuals with diabetes is 

atherosclerosis, which leads to coronary artery disease, cerebrovascular and peripheral 

vascular disease (Caro, Ward, & O'Brien, 2002; Morgan et al., 2000). The management of 

macrovascular complications of diabetes accounts for a large amount of the expense of 

diabetes treatment. Caro et al., (2002) estimated that in the USA, macrovascular 

complications in diabetic type 2 patients accounted for 85% of the total five years 
cumulative costs. 

Cardiovascular disease is the most life threatening complication among diabetic patients 

(Laakso, 1999). Haffner and colleagues (1998) studied the incidence of fatal and nonfatal 

myocardial infarction over seven years among 1,373 non-diabetic individuals and 1,059 

diabetic patients in Finland. They found that type 2 diabetic patients without prior 

myocardial infarction are at a similar risk of cardiac morbidity and mortality as non-

diabetic individuals with a history of myocardial infarction (Haffner et al., 1998). Miettinen 

et al.,{ 1998) showed that the mortality rate in diabetic patients after their first myocardial 

infarction is 40% higher in men and 72% higher in women when compared with their non-

diabetic counterparts (Miettinen et al., 1998). 

2.6 Summary 

To date, an abundant knowledge of diabetes has been accumulated. Research literature 

reveals that diabetes mellitus type 2 is a chronic and lifetime disease that causes many 

complications and results in a deterioration of the quality of life of affected people. The 

increase in obesity and the decline in physical activity on a world-wide scale have seen the 

escalation in this type of diabetes which has become a significant and developing health 

problem on an international scale. Research has also identified that diabetes type 2 is a 

lifestyle disease and its incidence could be reduced or delayed with lifestyle modifications. 

At same time the modification of the person's lifestyle would reduce the complications of 

diabetes and consequently improve the quality of life of affected peoples. Considerable 
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research has been undertaken to identify proper management methods. Part 2 of this chapter 
discusses these practices. 

PART 2: DIABETES MANAGEMENT 

2.7 Introduction 

In recent years, guidelines for diabetes management and care have been established in 

several developed countries (American Diabetes Association, 2003b; European Diabetes 

Policy Group, 1999; Meltzer et al., 1998; NSW Department of Health, 1996). These 

guidelines, formulated from available scientific evidence, aim to ensure that all diabetic 

patients receive optimal standards of care to control hyperglycaemia and other co-

morbidity. The guidelines provide the basis for effective clinical practice. They also 

emphasise the importance of controlling other diabetic complicating risk factors such as 

hyperlipidaemia, microalbuminuria, hypertension and smoking. 

Screening for micro and macrovascular complications is recommended as a routine 

procedure during regular medical care so that appropriate treatment for any complication is 

instigated in a timely way. Girach and Vignati (2006) urged for the need for a scoring 

system to predict diabetic complications. He argued that certain risk factors such as 

diabetes duration, glycaemic, blood pressure and lipid control all correlate with 

microvascular complications and should be taken seriously when treating diabetic patients 

(Girach & Vignati, 2006). 

Patient education for diabetic self-management and monitoring of risk factors of diabetic 

complications are essential components of diabetes management guidelines. The guidelines 

recommend measuring glycosylated haemoglobin (HbAlc) every three to six months 

according to the patient's condition and treatment and every three to four months in any 

patient using insulin. An HbAlc target of 7% or less is recommended for all diabetic 

patients (American Diabetes Association, 2003c; European Diabetes Policy Group, 1999; 

Meltzer et al., 1998; NSW Department of Health, 1996). All guidelines of diabetes care 

recommend lifestyle modification prior to the commencement of any medicines as a first 

option in treating type 2 diabetes, particularly for overweight patients. The medicines that 

are currently used in treating type 2 diabetes mellitus will be discussed briefly in the next 
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section as those assisting through diabetes education must be familiar with the range and 

actions of prescribed drugs in order to educate patients about the appropriate usage and 
side-effects. 

2.8 Pharmaceutical Therapy Of Diabetes Type 2 

Until the 1950s insulin was the main agent for all types of diabetes and currently insulin 

remains the only treatment of diabetes type 1 (Ozawa, Murai, & Ozawa, 2003). Now 

pharmaceutical treatment of type 2 diabetes is recommended when lifestyle modification 

that reduce weight, increase activity and intake of healthy food are ineffective in 

maintaining normal or near normal glycaemia (Nattrass & Bailey, 1999). 

Currently, five classes of oral hypoglycaemic agents including the sulfonylureas, 

biguanides, glycosidase inhibitors, thiazolidinediones (TZDs) and non-sulfonylurea are 

used to treat people with diabetes type 2 (Emilien, Maloteaux, & Ponchon, 1999; 

Wysowski, Armstrong, & Governale, 2003). Tolbutamide a sulfonylurea drug was the first 

oral hypoglycaemic agent approved in the USA in 1957. Until the mid-1990s, groups of 

first-generation (chlorpropamide, acetohexamide and tolazamide) and second-generation 

(glipizide and glyburide) sulfonylureas remained the pharmaceutical choice for diabetes 

type 2 treatment in the USA (Wysowski, Armstrong & Governale, 2003). Sulfonylureas 

reduce blood sugar by stimulating insulin secretion from pancreatic beta cells. These drugs 

are ineffective or insufficient in some type 2 diabetic patients, and in others their effect 

decreases with time. Hypoglycaemia is the main adverse effect of sulfonylureas (Matthews 

et al., 1998; Wright et al., 2002). 

The main biguanides, metformin and phenformin were introduced in 1957 but phenformin 

was withdrawn from many countries because it resulted in fatal lactic acidosis (Kwong & 

Brubacher, 1998). Metformin lowers blood glucose by enhancing the tissues sensitivity to 

insulin and reducing the glucose production by the liver (Nosadini et al., 1987). Metformin 

also reduces the cardiovascular events in obese diabetic type 2 patients, and causes less 

hypoglycaemia compared with other antidiabetic drugs (UK Prospective Diabetes Study 

Group, 1998). 
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Acarbose is another hypoglycaemic agent used frequently since 1995 in the USA for 

treating diabetic type 2 patients (Wysowski, Armstrong & Governale, 2003 ). Acarbose is a 

glycosidase inhibitor that improves the glycaemic control in diabetes type 2 patients by 

inhibiting the alpha-glycosidase that is responsible for the digestion of polysaccharides and 

sucrose in the small intestine. The delay in digestion slows the absorption of carbohydrates 

(Clissold & Edwards, 1988). 

Thiazolidinediones (rosiglitazone and pioglitazone) are a new class of hypoglycaemic 

agents used to treat diabetes type 2 by improving cell sensitivity to insulin (Aronoff et al., 

2000; Phillips et al., 2001). Thiazolidinediones have also proven to improve insulin 

sensitivity and blood pressure in hypertensive non-diabetic patients(Raji et al., 2003). 

Insulin therapy in diabetes type 2 is recommended in lean symptomatic subjects in whom 

there may be uncertainty about the type of diabetes (European Diabetes Policy Group, 

1999). Also insulin is frequently used in diabetes type 2 patients when oral hypoglycaemic 

agents fail to achieve the targeted glycaemic control (Chow et al., 1995; Wright et al., 

2002), and in critically ill patients such as myocardial infarction cases (Malmberg, 1997; 

Van den Berghe et al., 2001 ). However, strict adaptations of diabetes type 2 treatment 

guidelines reduces the need for insulin therapy to improve glycaemic control (Goudswaard 

et al., 2003). In addition to patients' use and knowledge of medicines, lifestyle changes in 

eating and activity are required. 

2.9 Lifestyle Change And Diabetes l\.fellitus Type 2 

Many interventional and follow-up studies have provided strong evidence that lifestyle 

change prevents or reduces the incidence of diabetes type 2 (Burchfiel et al., 1995; Diabetes 

Prevention Program Research Group, 2002; Eriksson & Lindgarde, 1991; Pan et al., 1997; 

Tudor-Locke et al., 2002; Tuomilehto et al., 2001), reduces the complications and improves 

the glycemic control of those already affected with the disease (Dunstan et al., 1997; Hu, 

Manson et al., 2001; Hu, Stampfer et al., 2001; Tudor-Locke et al., 2002). Diet, exercise 

and weight loss are the main components used in these interventions (Bailey, 2001). 

The Diabetes Prevention Program Research Group (2002) studied the incidence of diabetes 

type 2 in 3,234 subjects who were at high risk (IGT, BMI => 34 and age over 50 years). 
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Subjects of the study were divided into three groups; placebo, metformin and lifestyle. 

After an average of 2.8 years follow-up, the incidence of diabetes was 4.8, 7 .8 and 11 
percent each year in the lifestyle, metformin and placebo groups respectively. This study 

found that an average of seven people would have to participate in a lifestyle intervention 

program to prevent one case of diabetes during three years, while it required fourteen 

people to receive metformin (850 mg twice daily) in order to achieve the same goal (The 

Diabetes Prevention Program Research Group, 2002). Similarly, a Finish study 

(Tuomilehto et al., 2001) which involved 522 subjects at high risk for diabetes type 2 (IGT 

and overweight) found that an intensive lifestyle management program reduced the 

progression from IGT to type 2 diabetes by 58% in the intervention group (the incidence 

rate was 6%) compared with controls (the incidence rate was 14%) over an average follow-
up of 3 .2 years (Tuomilehto et al., 2001 ). 

Obesity or overweight is a major known risk factor for the development of diabetes type 2. 

Kopelman (2000) in a review of existing research concluded that obesity was associated 

with impaired glucose tolerance (IGT) and insulin resistance. In a longitudinal 

interventional study Long and colleagues (1994) showed that weight loss in patients with 

clinically severe obesity (having more than 45 kg excess body weight) prevented the 

progression of IGT to diabetes type 2 by more than 30 fold compared with counterparts 
without weight loss (Long et al., 1994). 

The distribution of adipose tissue such as in the waist or abdominal area plays an important 

role in the development of type 2 diabetes (Goodpaster et al., 2003; Ruderman et al., 1998). 

Ruderman et al., (1998) described a metabolic obese phenotype implicated in the increased 

prevalence of type 2 diabetes in normal weight individuals (BMI between 20-27 kg/sqm), 

which is attributed to central obesity and inactivity. These researchers suggested that the 

definition of obesity based on height and weight should be modified (Ruderman et al., 

1998). 

However, the role of weight loss in the treatment of diabetes type 2 in those already 

diagnosed with the disease is still unclear. The highly accredited UK Prospective Diabetes 

Study Group (1990) studied the effect of diet and weight in 3,044 newly diagnosed diabetic 

patients with an average age of 52 years, FPO of 12.1 and body weight in excess of 30% of 
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the ideal weight. The study found that 16% of participants achieved normal FPG (less than 

6mm/l) and reduced their body weight by 11.6 % in the first three months. In the second 

three months, while the FPG increased by a mean of 0.4 mmol/I there was a further mean 

weight reduction of 2.1 % ideal body weight in addition to their loss of 11.6% ideal body 

weight in the initial three months. The investigators concluded that the diet therapy may 

improve the glycaemic control based on the caloric restriction rather than the weight loss 

(U K Prospective Diabetes Study Group, 1990). 

Boule et al., (2001) conducted a systematic review and meta-analysis on the effect of 

exercise interventions on glycemic control and body weight in people with diabetes type 2. 

The analysis involved fourteen controlled studies with a total 504 subjects. The study 

revealed that post-intervention HbA1c was significantly lower in the exercise groups than in 

the control groups although there was no difference in body weight between the two 

groups. The meta-regression results suggested that the differences in HbAlc between 

exercise and control groups after the intervention were independent of the body weight. 

(Boule et al., 2001). Such findings may indicate that the main components of lifestyle that 

need change to control diabetes type 2 are diet and activity. According to Beebe (2003: 

262) nutrition therapy and physical activity independent of weight loss may be more 

important in maintaining glycemic and metabolic control as type 2 diabetes progresses 

There are different ways in which diet might contribute to the development of diabetes type 

2. For example a diet rich in saturated fatty acids is a known causative factor (Summers et 

al., 2002) while a high fiber diet is considered as protective (Ylonen et al., 2003). A 

multinational, multicentred study of the Mediterranean Group for the Study of Diabetes 

(Thanopoulou et al., 2003) revealed that subjects with newly diagnosed diabetes type 2 

have a higher intake of fat especially animal fat when compared with matched control 

subjects. 

Evidence of the effectiveness of diet behavioural change to improve glycaemic control in 

those already diagnosed with diabetes type 2 has been conclusively established (Franz et 

al., 2002; Pastors et al., 2002). The glycaemic response of a person with diabetes is 

determined by the nutrient content of the food and the amount eaten (Franz et al., 2002). 

Chandalia and colleagues (2000) found that a high intake of dietary fibre, particularly of the 
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soluble type, above the level recommended by the American Diabetes Association (2000), 

improved glycaemic control, decreased hyperinsulinaemia, and lowerd plasma lipid 

concentrations in patients with diabetes type 2 (Chandalia et al., 2000). Currently, diet 

therapy is regarded as a main component of diabetes management (American Diabetes 

Association, 2000) as is the amount of physical activity. 

Dunstan et al., (1997) identified that physical activity helps in glycaemic and metabolic 

control by improving hepatic and muscle sensitivity to insulin and increasing glucose 

uptake. The effect of exercise on glycaemic control and diabetic complications in people 

with diabetes type 2 depends on the intensity and duration of the exercise (Sigal et al., 

2004). Hu et al., (2001) conducted a 14 years follow-up study involving 5,125 female 

nurses with diabetes type 2. During the study period 323 new cases of cardiovascular 

diseases were reported. The age-adjusted relative risks according to average hours per week 

of moderate or vigorous activity (<1 h, 1-1.9 h, 2-3.9 h, 4-6.9 h, and ?:.7 h) were 1, 0.93, 

0.82, 0.54 and 0.52 respectively. There was little change with adjustment for BMI, 

smoking, and other cardiovascular risk factors (relative risks 1.0, 1.02, 0.87, 0.61, and 0.55) 

(Hu, Stampfer et al., 2001). It is obvious that diabetes type 2 is a chronic illness caused by 

certain lifestyle behaviours. Conventional care methods that deal with acute illnesses are 

ineffective to manage this disease and different model is needed. Chronic disease 

management model is the choice in this case and will be elaborated upon in the next 

section. 

2.10 Chronic Disease Management l\lodel 

The statistics show that the international 'burden' of chronic illness is growing rapidly. 

Health care systems no longer have the capacity to manage chronic illness in the same 

manner as the previous century. Today there is a growing appreciation that many chronic 

illnesses are consequential to life-style choices and behaviours. Diabetes type 2 is an 

example. Because diabetes type 2 is considered a chronic disease the most important 

choices affecting the health and well-being of the person with the disease are made by the 

person rather than the health care providers or educators (Anderson & Funnell, 1999). 

Etzwiler (2001) stated that people with diabetes are responsible for at least 95% of their 

disease management and Van Dam et al. (2003) stated that one of the reasons for poor 
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outcomes m diabetes is the lack of patients' participation in the management of their 
disease. 

There is a growing recognition of the importance of patient involvement in the decision-

making process regarding the treatment of diabetes type 2 as a chronic illness (Cooper, 

Booth, & Gill, 2003; Funnell et al., 2005; Hunt et al., 1998; Krichbaum, Aarestad, & 

Buethe, 2003). Co-operation between care providers and patients effects the decision 

making process of both patients and care providers as well. Funnell and Anderson (2000: 

1709) reflected on their long experience of working with patient empowerment programs 
saymg: 

"We find that if physicians view themselves as experts whose job is to get 

patients to behave in ways that reflect that expertise, both will continue to be 

frustrated... however when health professionals let go of the traditional 

view of provider-centered care and recognize the patient as the primary 

decision-maker, they became more effective practitioners" 

Etzwiler (2001: 1840) was more explicit in describing the role of the patient in the treatment 

process. He stressed that as the treatment of most of chronic conditions is carried out by 

patients themselves " ... patients must be recognized and accepted as legitimate members of 

the health care team, with all of the associated rights and responsibilities" 

The degree or extent of a patient's role in the decision making process is debated in the 

literature (Cahill, 1996; Eldh, Ekman, & Ehnfors, 2006; Millard, Hallett, & Luker, 2006). 

Cahill (1996) noted that literature points to different levels of nurse-patient relationship 

regarding decision-making, and differentiated the meaning of patient participation with 

patient partnership, patient collaboration and patient involvement. She identifies three 

discrete levels of patients' role within the context of nursing practice. Patient partnership 

represents the highest level followed by patient participation in the intermediate level and 

finally patient involvement/collaboration in the lowest level. However Cahill ( 1996; 567) 

stated that patient 'partnership' in the decision making process "is regarded as an ideal, a 

goal towards which all practitioners should be working .. .it is a goal which will not 

necessarily be achieved in practice". Eldh, Ekman & Ehnfors (2006) argued that patients' 
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participation in the decision-making process is dependant on several factors such as a 

patient's knowledge and individual descriptions of his or her situation. They advised to 
consider these factors before inviting a person to participate. 

Holman and Lorig (2000) in an opinion article based on many years of research with people 

suffering from chronic illnesses, proposed three approaches. These approaches enable 

patients with chronic diseases to have the central role in their care. The first approach is 

self-management education, which focuses on behavioral change in relation to the correct 

use of medicines, coping strategies and stress containment. The other two approaches are 

group visits and remote medical management via the telephone or electronic 

communication (Holman & Lorig, 2000). Self-management education is the core of this 

study. 

Diabetes self-management education should aim to empower diabetic patients rather than 

just 'persuade' them to comply with recommended treatment. Patient empowerment is 

defined as "the discovery and development of one's inherent capacity to be responsible for 

one's own life" (Funnell et al., 1991: 38). In contrast to the 'traditional medical model' 

where diabetes is considered just as a physical illness, the empowering model deals with 

diabetes as 'a biopsychsocial illness' (Funnell et al., 1991). While the health care providers 

are seen as the experts in diabetes, patients are the experts in managing their own lives. 

The person with diabetes makes many diabetic related choices every day. Only patients 

themselves can identify problems they encounter and determine their learning needs 

(Funnell et al., 1991). Thus the role of educators is to support patients' autonomy and 

enable them to understand the consequences of each choice they make (Williams, 

Freedman, & Deci, 1998). 

Studies have shown that the lack of a 'patient centered-role' is inherent in the health care 

provider rather than the patients themselves (Cooper, Booth, & Gill, 2003; Larme & Pugh, 

1998). Cooper, Booth and Gill (2003: 191) argued that "whilst patients can be educated 

toward greater autonomy, not all health professionals are ready to work in partnership with 

them". To counter this problem, Larme and Pugh ( 1998) called for training of health care 

providers to the new model of chronic disease management and to redesign the health 

system which was modeled to meet the needs of acute illnesses. The next section will 
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discuss the importance of diabetes education and review the literature that supports its 
effectiveness. 

2.11 Patient Education In Diabetes Type 2 

From the perspective of adult learning theory, people have responsibility for their learning. 

However, adults educated in traditional systems of didactic learning have little or no 

awareness (consciousness) of this level of engagement. Brookfield (1986) and Knowles 

(1990) identified that successful adult learning usually is problem based and driven by 

active participation of the learner (Brookfield, 1986; Knowles, 1990). A paternalistic 'acute 

care model' (Anderson & Funnell, 1999) and didactic teaching approach or one focused 

only on the dissemination of knowledge are according to Glazier et al. (2006), ineffective 

and even may lead to negative outcomes. Knowledge and skills are not the only aspects of 

an educational program that are important. The educational processes that enable people to 

develop confidence and belief in their own ability to manage their illness are paramount to 

success (Knowles, 1990). Patient education aims to motivate the person with diabetes to 

increase their knowledge and adherence to prescribed treatments to meet daily needs with 

the least suffering. Maldonato et al., (1995) and Day, (2000) state that people need training 

in skills that enable them to modify and adjust their diet and activity in concordance with 

their disease. 

It was well known 40 years ago that diabetes education was effective in reducing the 

complications of diabetes (Miller & Goldstein, 1972; Nettles, 2005). Since then, diabetes 

education has been increasingly recognized as a cornerstone of diabetic management (Assal 

et al., 1985). Initially diabetes education was practised in hospitals where people with 

diabetes were hospitalized to control their illness for long periods (Nettles, 2005). Etzwiler 

( 1966 cited in Nettles 2005:45) proposed three phases of diabetes education for hospitalized 

patients. These phases are "acute or survival education", "in depth education," and 

"contin~ing education". Survival education implied that patients should be taught the 

topics that are essential in the short term for safe discharge from hospital (Nettles, 2005). 

In general, education of newly diagnosed type 2 diabetic inpatients should include: 

• A general understanding of the key components of the disease and its treatment 
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• The ability to take medications and injections accurately 

• A basic ability to eat consistently with needs 

• The ability to self-test and understand the results at a basic level 

• The ability to recognize and treat hypoglycaemia when applicable 

• Sometimes the ability to perform foot self-exams and other screenings for 

complications 

• Key follow-up contact information and appointments for follow-up education or 

acute illness (Nettles, 2005:45). 

Earlier inpatient education for people with diabetes was mostly provided by nurses and 

dietitians using a one-to-one format. There was an expectation that recipients receiving this 

education would be able to demonstrate an understanding of concepts and psychomotor 

skills of giving a subcutaneous injection prior to discharge. The most frequently used 

method of evaluation was a knowledge test before and then following the educational 

sessions (Nettles, 2005). 

The advent of increased hospital costs internationally and the need to contain them has 

resulted in much shorter lengths of stay for patients (Maciejewski & Maynard, 2004). 

Because of cost containment issues together with advances in medical and administrative 

management, the duration of patients' hospitalization has markedly decreased. (Edelstein & 

Cesta, 1993; Nettles, 2005). Consequently, there is insufficient time to instruct hospitalized 

patients effectively. Therefore diabetes education has expanded into different formats and it 

is conducted in different settings other than hospitals (Nettles 2005). 

Irrespective of the form and setting of the education, diabetes education proved to be 

effective in controlling blood sugar levels, reducing diabetic complications and improving 

the quality of life of people with diabetes (Brown, 1990; Ellis et al., 2004; Nicolucci et al., 

1996; Norris et al., 2002; Reiber, Pecoraro, & Koepsell, 1992; Steed, Cooke, & Newman, 

2003). Reiber, Pecoraro and Koepsell (1992) found that the risk of lower limb amputation 

due to diabetes in people who had no formal education was threefold that of their 

counterparts who had participated in formal education. Similarly, Nicolucci and colleagues 

29 



( 1996) found the risk of developing diabetic complications increased more than fourfold in 
patients who didn't receive any education. 

A meta-analysis of studies that researched ways to control hyperglycaemia by Norris and 

colleagues (2002) provided further evidence of the importance of effective education. They 

estimated the quantitative effect of self-management education for adults with type 2 

diabetes in 31 randomised controlled trials (RCTs) published between 1981 and 1999 with 

a total 4,263 patients. They found that at immediate follow up, an average of 0.76% 

decrease in the glycosylated haemoglobin (HbAlc) in the intervention group compared 

with a group treated with conventional methods. This change in HbAlc decreased to 

0.26% at four months of follow up. Moreover, the analysis of total contact time (hours) 

between the educator and the patient revealed that glycosylated haemoglobin was reduced 

by 0.04% for every additional hour of contact time. Similarly, Ellis and colleagues (2004) 

estimated the difference of change in HbAlc between intervention and control groups in 

twenty one RCTs published between 1990 and 2000. They found that the post-intervention 

HbAlc in the intervention group decreased significantly by 1.24, 0.89 and 1.54% at 12, 24 

and 52 weeks respectively. This change represented an average 0.32% greater than that in 

the control group. However, any decrease in the level of HbA 1 c will reduce the chance of 

developing diabetes complication. The UK Prospective Diabetic Study (Stratton et al., 

2000) showed that every 1 % reduction in HbA I c was associated with a 21 % reduced risk 

of death, 14% for myocardial infarction and 3 7% for microvascular complications related 

to diabetes (Stratton et al., 2000). 

There is no agreement on a definitive model that meets the educational needs of all patients. 

Ellis and colleague (2004) found that educational trials have an optimal outcome regarding 

glycaemic control when including variables such as face-to-face delivery, cognitive 

reframing teaching method and exercise content. Raji and colleagues (2002) on other hand 

compared the effectiveness of a single intensive group educational program with a passive 

educational program. The intensive group (50 subjects) received three and a half days of a 

structured curriculum run by a group of health professionals, and the passive education 

group (56 subjects) received material sent by mail every three months providing basic 

information related to diabetes. The results showed a significant decrease in HbAlc (2% in 

the intensive group, and 1.9% in passive group) compared with baseline in both (Raji et al., 
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2002). Between the two extreme forms of patient education (the intensive group education 

and the passive forms of education) lie many alternatives of patient education such as video 

conference programs, internet programs, drama shows and many others. However, group 

education in particular is regarded as cost effective (Rickheim et al., 2002) and it improves 

patients' learning by encouraging people to learn from others who have the same disease 

(Cooper, Booth & Gill, 2003). 

Consequently, the multifactorial, intensive educational and health management program 

based on the empowerment education approach is likely to be the most effective method of 

improving outcomes and reducing complications for diabetic type 2 patients. No research 

on such a model has been conducted in Jordan to date. Hence, it is timely to undertake this 

work and accommodate the cultural aspects with a multifactor educational health 

management program. This program will form the cornerstone of diabetes education in 

Jordan. It will pass through many stages of change in the future as "no educational change 

is ever fixed or permanent" (Scott, 1999:4). This means that the cycle of planning, 

implementation, and evaluation of the educational program will be changed continuously 

(Scott, 1999) until reaching the goal of 'an effective educational program for people in 

Jordan diagnosed with diabetes type 2 '. 

2.12 Who Has The Capacity To Educate People \Vith Diabetes? 

The increasing public health burden of diabetes raised the need for multidisciplinary care 

teams to manage this disease more effectively. Diabetic type 2 patients have poorer 

outcomes associated with more frequent and longer admissions compared with the non-

diabetic population (Donnan, Leese, & Morris, 2000). The poor outcome for people with 

diabetes type 2 may be inherent in the disease. However the lack of adherence of doctors to 

the management guidelines may also play a major role (Beckles et al., 1998; Kirkman et al., 

2002). Beckles et al., ( 1998) estimated that in 1994 less than two percent of adults with 

diabetes received the quality of care defined by the standards of the American Diabetes 

Association. Larme & Pugh, (1998); Rizza et al., (2003) identified the busyness of doctors 

as a result of shortages as well as the complexity of the disease as the main causes of 

doctors' noncompliance to diabetes management guidelines. 
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However, many other health professionals are involved in patient care and doctors alone 

cannot be seen as responsible for noncompliance to guidelines. Preventive measures can be 

undertaken by patients but people need education about these measures. The provision of 

such education is time consuming for doctors to undertake (Davidson, 2003) and is not 

necessarily optimal users of their time and skills. Wagner (2000:569) pointed out that 

involvement of other health care professionals such as nurses and pharmacists with clinical 

and behavioral skills in the management of chronic diseases could "ensure that critical 

elements of care that doctors may not have the training or time to do well are competently 

performed. These elements include population management, protocol based regulation of 

medication, self management support and intensive follow up"(Wagner, 2000). 

In primary health care settings, when given authority, responsibility and the administrative 

role of primary health care physicians, nurse practitioners can achieve comparable patient 

care outcomes (Mundinger et al., 2000; Way et al., 2001). Nurses in general practice have 

the basic knowledge and skills to provide the suitable care for diabetic patients in 

collaboration with other health care professionals. O'Brien and colleague (2003) compared 

the diabetes knowledge among 105 general nurses who didn't attend a diabetes specific 

training and 27 junior doctors in the medical unit of a general hospital in England. Out of 

66 questions, nurses got an average 51 right answers and doctors got an average 48 correct 

answers. Doctors scored better in questions related to physiology and complications of 

diabetes whereas nurses scored better in questions related to the practical management of 

diabetes. Both nurses and doctors scored well on the section related to physiology of 

hypoglycaemia and hyperglycaemia (O'Brien, Michaels, & Hardy, 2003). 

Such findings indicate that other health care professionals have the knowledge and 

experience to undertake patient education and achieve comparable if not better outcomes 

than medical doctors. It is acknowledged that nurses who are not specialized in the care of 

people with diabetes may have insufficient knowledge like that of doctors. However, 

nursing is evolving professionally on an international basis and nurses have expanded their 

functions and roles. With graduate education, nurses are in an ideal professional position to 

guide diabetes education programs. An advanced practice role for nurses will be discussed 

in detail in the next section. 
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2.13 Advanced Practice Role Of Nurses 

Nursing is a constantly evolving profession. Several factors have played a major role in the 

evolution of both the expanded and advanced role of nursing. For example, the health needs 

of a society, the health workforce supply and demand, the costs of health care delivery and 

provision times of service have an impact on nurses' role (Ketefian et al., 2001; Pearson & 

Peels, 2002a). Despite the traditional nurse role as a helpmate of the doctor, the increased 

workload on doctors and the advancement in health services now requires nurses to 

perform tasks that were traditionally doctors' responsibility (Jones & Davies, 1999; 

Pearson & Peels, 2002a). Today, nurses in some countries practise more professionally and 

independently. They are educationally prepared to adjust their scope of practice to meet the 

changing health needs of their society. For example, United Kingdom Central Council 

(UKCC) for Nursing, Midwifery and Health Visiting (2002:12) described the role played 

by nurses as follows: "there are few tasks which nurses ... cannot undertake legally and 

many former 'extended role' activities e.g. intravenous drug administration, cannulation, 

venepuncture and ECGs now form the expected skill base of all registered practitioners" 

(UKCC, 2002). Furthermore, UKCC, (2002:11) described more extended roles practised by 

nurses were "once unthinkable" to let nurses do such as "carrying out endoscopies, acting 

as specialists in diverse areas of care such as diabetes and behavioral therapy, working as 

first assistant to surgeons, and running their own clinics in acute and primary care". 

The advanced roles of nursing have to be undertaken by experienced and knowledgeable 

nurses and not by any registered nurses. Yet, there is no agreement upon the precise 

definition of the concept and scope of different levels of practice in nursing. This has 

resulted in the emergence of a variety of titles describing nurses' role in the literature. A 

group of clinical posts fitted by nurses are frequently described in the literature such as 

general nurse, professional nurse, clinical nurse specialist, advanced nurse practitioner and 

consultant nurse (Bousfield, 1997; Tom & McNichol, 1998). 

There is current debate in the literature about the role of advanced nurse practitioner 

(Pearson & Peels, 2002a; Ketefian et al., 2001; Manley, 1997). The title "advanced nurse 

practitioner" is frequently used interchangeably with nurse specialist, advanced practice 

nurse, advanced nursing practice (Pearson & Peels, 2002a), and consultant nurse (Manley, 

1997). Pearson and Peels (2002a P Sl) described advanced practice in Australia as follow: 
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"Advanced practice is defined according to the state in which it is being 

practiced; however, it is generally synonymous with 'nurse practitioner' and 

refers to any practitioner carrying out accredited professional roles with no 

mention of the level competency required in either general or specific area" 

The emergence of advanced practice nursing has added advantage to the delivered health 

care. Furlong and Smith (2005:1064) asserted that "advanced nursing practice fosters 

creativity and innovation in the delivery of client-centered care. It provides an exciting 

opportunity for nursing to provide holistic, autonomous care to patients/clients in a patient-

centered quality health service" (Furlong & Smith, 2005). 

Often there are nursing posts that are adopted in different ways between countries. For 

example, Pearson and Peels (2002b) described three levels of nursing practice existing in 

Australia. These nursing practice levels are the professional nurse, the specialist nurse and 

the advanced practice nurse. The authors claimed that each level of nursing practice has 

both similarities and differences in their roles between Australia and other countries such as 

USA and UK (Pearson & Peels, 2002b ). In the USA (Murphy-Ende, 2002) four advanced 

practice nurse types are recognized: certified registered nurse anesthetist, certified nurse 

midwifes, clinical nurse specialist and nurse practitioner'' (Murphy-Ende, 2002: 106). 

However, Dunn ( 1997) argued that clinical nurse specialist and nurse practitioner as an 

advanced form of nursing practice in the USA have many shared skills and knowledge in 

the clinical situation. He advised merging the two posts in one titled 'advanced nurse 

practitioner'(Dunn, 1997). Daly and Camwell, (2003) saw the situation of nursing titles in 

UK as less organized and more confusing compared with that of USA. They identified 

eight nursing titles currently being used in UK with no clear role definition between them 

(Daly & Camwell, 2003). 

Manley (1997) studied the roles employed by advanced practitioner nurses (APNs) in 

Britain. She identified four integrated subroles and set of skills and processes that 

characterized the role of advanced practitioner nurses. She found advanced nurse 

practitioner play the role of expert, educator, researcher and consultant. Similarly, the 

Health Service Circular (HSC, 1999:6) specified the role of the nurse, midwife or health 
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visitor who holds the consultant post into four core functions: expert practice function, 

leadership and consultancy function, education, and practice and service development, 

research and evaluation function (HSC, 1999). 

The role of practitioner nurse as an expert involves two types of practice: direct and indirect 

(Manley, 1997). The direct role involved providing health care for patients and their 

families. The indirect role involves broader role functions related to whole care process 

including for example working with other staff in planning care for their patients (Manley, 

1997). This role is the core of an advanced practitioner's role. The Health Service Circular 

(HSC, 1999) asserted that consultant nurses should spend at least half of the time working 

with patients or other care recipients. The advanced preparation and the experience they 

have should be reflected in their leadership capacity and there is an expectation that they 

exercise a high degree of professional autonomy (HSC, 1999). 

The educator role of an advanced practitioner nurse encompasses a broad spectrum of tasks 

related to education. It includes development of others in terms of skills, knowledge and 

teaching and facilitating the learning environment in the organization (Manley, 1997). 

The researcher role of the advanced practitioner nurse ranged from generating original 

ideas by undertaking innovative research to utilizing and critiquing research of others 

(Manley, 1997). APNs are at a good position to improve quality of care delivery and can 

influence practice by involvement in interventional research within the work setting 

(Monturo, 2003 ). They are more oriented to the place, people and the general situation at 

work than external researchers. However, availability of time, support from others in the 

organization and access to higher education resources are the main determinants of 

involving APNs in conducting research (Davies et al., 2002). 

Nurses involved in the management of people with diabetes are of two related but distinct 

levels: diabetic nurse specialists (DNS) and diabetes educators (DEs). However, health 

professionals other than nurses are involved in the education of people with diabetes. Some 

of professionals involved in diabetes education are certified diabetes educators (CD Es) and 

some are not. Nurses however, form the majority of diabetes educators (Kaufman, All, & 

Davis, 1999). 
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Certification for diabetes educators usually granted to certain qualifications in different 

areas after the qualified person had attended specially accredited courses from a legislative 

body. For example the Australian Diabetes Educators Association (ADEA) is the body of 

credentialing diabetes educators in Australia. The ADEA (Colagiuri, 2001) accepted that 

any person with basic professional qualification in nursing (registered and enrolled), 

dietetics, podiatry, psychology, medicine and aboriginal health workers are eligible for 

credential diabetes educators after completing an accredited diabetes coarse. Currently five 

credited diabetes educator courses are provided in Australia. The programs usually train 

educators for about the equivalent of one year fulltime. Now in Australia, diabetes 

educators are well recognized as highly specialized workers. They have their own private 

practice and their services are funded through the national Medicare agreement 
(Anonymous, 2004). 

It is expected that the involvement of different professions as members of diabetes 

educators will reflect on the type of service provided. Each group will bring their particular 

focus to the educational process. Accordingly, the scope of practice of each discipline will 

widen or narrow (American Association of Diabetes Educators, 2005). For example, 

Venters et al (2004) studied the difference in diet education provided by RN and RD who 

were both certified as diabetes educators. They found that RNs were more inclined to 

recommend carbohydrates and protein in the case of hypoglycaemia, while RDs were more 

likely to recommend fibre intake and use the glycemic index (Venters et al., 2004). 

According to the American Association of Diabetes Educators (2005: 895) diabetes 

educators may assume responsibilities beyond providing diabetes self-management 

education. Their scope of practice includes "program management; case management; 

clinical management; health care consultancy with other providers, organizations, and 

industry; public and professional education; public health and wellness promotion; and 

research in diabetes management and education. These are all important functions assumed 

to be undertaken by diabetes educators". 

Diabetes nurse specialists (DNS) provide a specialized form of advanced nursing practice 

(Da Costa, 2000). DNSs like other advanced nursing practitioners have a variety of titles, 
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grades, and job descriptions (Da Costa, 2000:290). DNS is one of the oldest and most 

widespread clinical nurse specialists (McGee, Castledine, & Brown, 1996). As an 

advanced practitioner they have the capability to work independently and manage the care 

provided for people with diabetes in both hospitals and primary health care settings (Davies 

et al., 2001; Way et al., 2001 ). Davies and colleague (2001) studied the outcome of a DNS-

led care provided for in-patients with diabetes (intervention group) compared to a control 

group who received standard care. The DSN role included individual structured patient 

education and practical management advice including verbal and written case-note 

feedback to ward-based medical and nursing staff. The results showed that the DNS-led 

group had shorter length of stay without change in the readmission rate, financial savings 

and higher levels of patient satisfaction. Furthermore the knowledge level of the 

intervention group improved significantly. Similarly, Taylor et al., (2003) reported a 

successful nurse management program aimed at treating patients with complicated diabetes. 

Results after one year indicated a significant reduction in HbAlc, total cholesterol, LDL 

cholesterol FPS and blood pressure compared with conventional treatment group (Taylor et 

al., 2003). However, the diabetes nurse specialist and /or diabetes nurse educators role has 

yet to evolve in Jordan. 

2.14 Summary 

Obviously diabetes type 2 is a significant and developing health problem on an 

international scale. Considerable research has been undertaken to identify proper 

management methods. Also research has shown that diabetes is a preventable disease and 

progression of its complications can be reduced. Preventive measures that should be 

undertaken by patients are an important part of diabetes management. This goal can be 

achieved by cooperation with and proper education of patients to empower them in learning 

new skills and changing their lifestyles. Nursing practice has advanced significantly and 

now nurses have the capacity to conduct independent practice. They are able to perform 

complex health care skills previously done by doctors in many developed countries. Nurses 

with specialised credential also can work autonomously and some maintain their own 

practice. Nurses, as a part of healthcare team are able to play an important role in 

managing diabetic type 2 patients. They are in the ideal professional position to guide that 

team and participate in teaching and training people with diabetes type 2 to self manage. 
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3.1 Introduction 

CHAPTER3 

METHOD 

This chapter outlines the framework of this study. It will explain the procedures employed 

in conducting the research. The research aims, design, setting, recruitment of participants, 

instruments of data collection and analyses are described. In addition, the development of 

my role as the research leader and facilitator is discussed. 

The overall aim of this study was to evaluate the impact of an educational program on the 

ability of people with diabetes type 2 patients to manage their illness. The study also aimed 

to identify the barriers that prevented program participants from adhering to recommended 

strategies to manage their illness. Both quantitative and qualitative data were collected and 
analysed in order to meet the study aim. 

3.2 Objectives Of The Study 

1. To develop co-operative partnerships with all participants m developing an 

educational program to improve the self-management of people with diabetes type 

2, 

2. to identify how people with diabetes type 2 understand the disease and its 

management; 

3. to investigate the difficulties that participants perceived prevented them from 

adhering to recommended management, 

4. To evaluate the effectiveness of a group educational program in improving the 

health and self-management of people in Jordan with diabetes type 2. 

3.3 Research Questions 

1. What effects would an educational program that engaged participants with diabetes 

type 2 to improve their self care management have in relation to: 
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a. increasing their knowledge; 

b. increasing their adherence to medicine use and blood glucose assessment; and 
c. changing their diet and exercise pattern? 

2. What do participants perceive as difficulties in following recommended guidelines 

for the management of diabetes type 2? 

3.4 Selection Of Action Research 

Technical action research approach was used as a suitable way of conducting this research 

in collaboration of participants. Technical action research is regarded as a form of action 

research in which the problem is defined in advance and aimed at testing a particular 

intervention based on a pre-specified theoretical framework (Grundy, 1982; Hart & Bond, 

1995; Holter & Schwartz-Barcott, 1993). 

The concept of participation is central to action research and research participants are often 

considered to be co-researchers in the process. However, the leader can assume various 

degrees of direction and guidance to participants. Degrees vary from enabling participants 

to set their own aims and processes of change to having a leader direct the participants 

accept cooperating in a predetermined path. The technical form of action research tends to 

give the researcher greater control on the research process. In the emancipatory and 

empowering action research, the control tends to be equal between practitioners 

(Hampshire, 2000; Holter & Schwartz-Barcott, 1993). However, Hart and Bond (1996) 

argued that action research is flexible and in practice different models of AR may overlap 

through the implementation of the project (Hart & Bond, 1996). 

The methods used in all types of action research are based on the tenets of critical social 

theory (Huttunen & Heikkinen, 1998). Critical social theory, based on Marxist oriented 

principles, was founded by a group of social theorist based at the Frankfurt School, The 

German Institute for Social Research (Fay, 1987). It is concerned with the oppressed and 

the undistributed power and resources (Weaver & Olson, 2006) and serves as an instrument 

of social transformation (Kellner, 1990). 

Many claim that Kurt Lewin was the first who used the term 'action research' in 1946 in 

his studies (Greenwood & Levin, 1998; Gustavsen, 2001). Lewin used the concept of 
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action research to describe the process of utilizing research in a natural study setting rather 

than the laboratory (Gustavsen, 2001). Lewin believed that doing the experiment in the 

field rather than the laboratory is a successful way of collecting data about the social 

system and at the same time change the system (Greenwood & Levin, 1998; Gustavsen, 
2001). 

Lewin conceptualized social change as a three-stage process: unfreezing former structure, 

changing the structure and then freezing them back into permanent improved structure 

(Greenwood & Levin, 1998). According to Meyer (1993: 1066) Lewin's work proceeds in 

a spiral of steps, each is composed of planning, acting, observing and reflecting, and these 

steps considered the basis of most of modem action research (Meyer, 1993). This process is 

different to conventional research methods in that the results of the experiments can give 

feedback to the origin theory that " ... that there is a one-to-one relationship between the 

concept of the theory and the variables of the concept" (Gustavsen, 2001:17). 

Action research is a style of doing research rather than a specific method. (Bradbury & 

Reason, 2003) stated that "action research is best considered a family of approaches and 

practices". Action research aims to produce practical and useful knowledge which 

consequently reflected on peoples' life (Reason & Bradbury, 2001). That is " ... to give 

persons the power to act to bring about change (action) by generating knowledge through 

rational reflection on personal experience (research)" (Grundy, 1982: 34). Characteristics of 

action research include participation and democracy, focusing on change and improvement, 

being educational for all participants, cyclical and generative for new knowledge 

(Hampshire, 2000; Holter & Schwartz-Barcott, 1993; Reason & Bradbury, 2001). 

3.5 Research Design 

The Meyer's (1995) stages of action research were used to structure the research 

framework. However as action research is always flexible in data collection, the stages 

were not necessary chronological, as is consistent with Meyer's (1995) assertions about the 

process. 

The research passes through three distinct phases. The preparatory phase represents the 

negotiation and the planning stages as described by Meyer ( 1995) and included engagement 
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of the health team, selection of the location, and recruitment of participants. The action 

phase discusses ways in which participants were engaged and enabled throughout the 

research process. The evaluation phase discusses the outcomes of the action stage in 

relation to the initial assessment data and evaluation following the research cycles including 

participants' perspectives of the processes. 

3.6 Ethical Considerations 

The hospital's and the health care centre's personnel who participated in the study were 

informed of their role and their consent to participate was taken verbally. Written consent 

was obtained from all literate participants and part of illiterate1 diabetic participants 

(Appendix 1). Recorded consent was obtained from the other illiterates. 

At the beginning of first session, a detail description of the study aim and process was 

provided to them before they consented. I discussed with them the purpose of collecting 

information and blood samples at time 1 and time 2. Due to the nature of group meeting, 

participants were informed that all members would be aware that others in the group have 

diabetes type 2. Participants also were informed and aware that their blood test results 

would be kept in their files at the health care centre and would be known by the treating 

doctor for follow-up purposes. They were assured that they will not bear any costs for any 

blood tests. All participants were informed also that any one have the right to withdrew 

from the research at any time. Participants were assured that absolute confidentiality would 

be maintained and no one will be identified in the written report. All participants were 

given a chronological numbers and on that bases blood samples and questionnaires were 

labelled. 

Permission to conduct the study was obtained from the Ministry of Health of Jordan 

(Appendiies 3 and 4) and from University of Technology Sydney, Human Research Ethics 

committee (Appendix 5). Verbal approval was also gained from the Director of Al-Karak 

hospital and the director of Al-Karak health directorate. 

3.7 The Preparatory Phase 

1 Literacy considered on the basis of formal education level. Some informally educated can weakly read and 
write and ask for help in filling questionnaires. 
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Care of diabetic patients was expected to be poorer in any place outside the capital. Like 

many societies Jordan has a problem of misdistribution of quality health care services 

where the bulk of services located in the capital (Honey & Kharmeh, 1989). Al-Karak 

governorate was chosen to host this study. Al-Karak is one of Jordan's southern 

Governorates where the researcher lives. 

To ensure that the necessary resources (personnel and laboratory) to do the research in the 

area were available I communicated with some people by telephone and email. An email 

from a clinical instructor in nursing college of Mutah University, Al-Karak Jordan was 

received on 9/June/ 2003 (Appendix 6) confirmed the previous notion about the services in 

Al-Karak area and he gave me some ideas about the possibility of conducting the research. 

He also provided the contact information for people to contact them when I returned back 
to Jordan. 

Subsequently, three letters {Appendies 7 A and B) were sent to health officials in Jordan. 

Two letters were first sent in September 15/2003 to the MOH and to the director of Al-

Karak hospital requesting permission to conduct the study in Al-Karak hospital and to use 

the hospital's resources and recruit the necessary personnel as educators from Al-Karak 

hospital. The third letter was sent in March 15/2004 to MOH to ask permission to use the 

primary health setting if necessary. The hospital was considered the first option as a setting 

for this study because the bulk of needed resources were available in the hospital compared 

with other health care settings. 

3.7.1 Organizational support and securing human and physical resources 

Usually funding, qualified staff, and space are among the major resources required for 

implementing management programs for diabetic patients (Fox, 1995). In action research, 

time is regarded as the most important resource (Hope, 1999; Zuber-Skerritt & Perry, 

2002). However, time and other resources collectively and individually had an impact on 

the course of this study. 

To conduct any action research project successfully the researchers requires co-operation 

and assistance from organizational levels. This study was undertaken in an acknowledged 

under-resourced area. There were neither diabetic nurses nor other health specialists who 
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were ready to work as a diabetic educator. In addition the laboratory personnel in the 

hospital were not familiar with working on a relatively large sample of blood tests over 

their routine duties. Therefore the important initial task for this study was to form a team of 

health care workers to work as educators. A second task was to find an appropriate way to 

process the prospective blood samples. Some of the human resources involved in this 

project were regarded as technical experts and at the same time co-learner participants in 

the action research process as well as the people with diabetes. 

3.7.2 Engagement of health care workers 

The study was undertaken in an under-resourced area. There were neither diabetic nurses 

nor a medical specialist who were prepared to work as a diabetic educator. One important 

initial task therefore was to form a team of health care workers in order to have an 
educational program for participants. 

Two groups of health care workers voluntarily participated in this action research study. 

The first group whom were working in Al-Karak hospital consisted of two dietitians, 

physiotherapy technician and registered nurse. First group were involved in doing specific 

task that is working with the researcher as experts in relevant subjects during sessions. 

Members of this group were each given materials about diabetes in general and a special 

material related to their specialty and then asked to prepare the relevant subject guidelines 

for the intervention. The group and the researcher conducted several meetings to discuss the 

progression of preparing the guidelines and the method of teaching. 

The second group of volunteers consisted of the health care workers in the health care 

center, a general doctor and four nurses. This group played important role in organizing the 

program in terms of communication with local community, recruitment of participants and 

other related tasks. The doctor also participated in the intervention as an educator and 

facilitator. Nurses also attended the educational sessions as learners. The health care 

workers at the health care center facilitated doing the program in this town. They worked 

closely with the researcher in preparing for sessions and were instrumental in recruiting and 

communicating with participant diabetics. Details of engagement and roles of the two 

groups will be discussed in Chapter 4. 
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3.7.3 The study setting 

The process of determining the appropriate setting for this study went through several 

attempts within Al-Karak Governorate. The final decision was choosing Al-Adna'nyah 

town/ health care center as a convenient place for this study. The process of negotiating 

with relevant officials to locate the setting of this study is discussed in detail in chapter 4. 

Al-Karak Govemorate is one of twelve governorates of Jordan with total population of 

214,000 in 2004. It is located 150 km sout~ to the capital Amman. Health care services in 

Al-Karak Governorate as a whole composed of tertiary health care services introduced by 

six small hospitals (two hospitals run by ministry of health, military hospital and three 

private owned hospitals), five secondary health care centers located in the Governorate's 

five sub-divisions (districts) and thirty primary health care centers disseminated in the 

moderately populated rural areas. In addition, a group of peripheral centers serve less 

populated areas which usually are run by primary nurses and covered by primary doctors 

one or two days per week. Most of health care services in Al-Karak govemorate are run by 

the Ministry of Health. The private sector owns and runs a group of general practice 

clinics, pharmacies and laboratories which mostly are located in the main city. 

Al-Adna'nyah town is located in the main district of Al-Karak Governorate (Casabat Al-

Karak). The town inhabited by approximately 2700 people. The town's health needs are 

provided by staff from the primary health care center including a primary doctor, midwife 

and four assistant nurses. It introduces also a maternity and child health care services. It is 

also closer by less than 15 kilometers to each of the main public hospital (Al-Karak 

hospital) and the Central Laboratory. 2 

3.7.4 Recruitment participants with diabetes 

The recruitment of people with diabetes type 2 went through two stages. Firstly a primary 

data collection form was developed to identify people with diabetes type 2 who were 

willing to participate in the program. In addition to the demographic and medical history 

the form included the contact detail and a key question that is: Do you wish to attend an 

2 See the interactive website: http://gis.moh.gov.jo/website/moh/viewer.htm 
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educational program about diabetes, if yes which time and day would suit you? {Appendies 
8 and 9). 

Fifty nine diabetic type 2 cases were identified and primary data were collected about them. 

Primary data helped in organizing the sessions and deciding on the date and time of the first 

meeting. In the second stage invitation cards were sent to the identified cases. (Details of 

the recruitment process are discussed in chapter 4). Forty three people (21 males and 22 

females) participants with diabetes type 2 were recruited to attend the educational sessions. 

Three women who not attended the sessions agreed to be interviewed after the program. Of 

46 participants thirty one participants completed the time 1 and time 2 measurements. 

Characteristics of diabetic type 2 participants are provided in figure 1 and table 1. 

Recruited= 59 

Attend 1st 

session =43 

! 
Time 1 data 
=39 

Time 1+2 
data= 31 8 

Attend all sessions= 30 

! 
Interviewed = 10 

Figure 1 Flow chart of participants 

45 

Did not 
attend =16 

,. 

Interviewed = 3 



r 

Table 1: Demography of people who participated in the study 

characteristics 

Age (years) 

Duration of diabetes (years) 

Education 

High school or above 

Preliminary 

Illiterate 

Treatment: 

Diet only 

Oral hypoglycemic (OH) 

Insulin 

Insulin and 0 H 

Male(n=2l)a 

56.9 (19-73) 

9.3 (2-34) 

4 (19%) 

7 (33.3%) 

10 (47.6%) 

19 (90.5%) 

1 (4.8%) 

1 (4.8%) 

Females(n=25)b 

55.7 (39-70) 

7.59 ( 1-28) 

1 (4.5%) 

6 (27.3%) 

18(72%) 

2(8%) 

21 (84%) 

1 (4%) 

1 (4%) 

Total(n=46) 

56.3 (39-73) 

8.4 {l-34) 

5 (11%) 

13 (28.3%) 

28 (60.1%) 

2 (4.3%) 

40 (87%) 

2 (4.3%) 

2 (4.3%) 

a) included one male (aged 19 years) attended first session and not gave information 

b) three non-attendees women were met after the program. 

3.8 Data Collection 

Both quantitative and qualitative data were collected in this study. The quantitative data 

included the demographic and medical history data and the following assessment data were 

collected at time 1 and time 2 to measure the change that resulted from the action stage 

(Meyer, 1995): 

Time I measurements (3117/2004) represented the baseline data before the 

educational program. 

Time 2 measurements (15/12/2004) represented the outcome change 15 weeks after 

the end (31/8/2004) of last session. 
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3.8.1 Numerical data collection instruments and variables: 

• Physiological measurements 

• Fasting blood sugar (FPG) 

• Glycosylated hemoglobin (HbA I c)3 

•Total cholesterol 

• Triglycerides 

• Body mass index (BMI) 

The procedure of collection of blood samples and the reliability of the measures is 

described in detail in Chapter 4. The reliability of the tests was established for all measures 

except HbAlc. The Body Mass Index (BMI) was calculated using the published formula of 

weight in kilograms divided by the height squared in metres. The health team participants 

shared in data collection processes after the procedures were confirmed. The nutritionist 

checked each participant's weight and height and then calculated the body mass index 

(BMI) in order to calculate the calorie count for each participant and as an evaluative tool. 

• Survey tools 

Two survey tools were used. The first one was used to measure the knowledge level of 

participants and the second one to measure participants' adherence level to the prescribed 

treatments. Help and interpretations were provided for participants who could not read and 

for those needing further assistance .. 

• Knowledge of diabetes mellitus questionnaire 

The knowledge assessment tool was developed by the researcher to suit the Arabic culture 

by combining two existing knowledge tests (Fitz-Patrick, 1996; Karlander, Alinder, & 

Hellstrom, 1980). These instruments have established content validity and reliability (Fitz-

Patrick, 1996; Karlander, Alinder, & Hellstrom, 1980). The newly developed questionnaire 

3 This measurement was not included in the analysis process. See section 4.1.2 
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comprised 20 questions (12 multiple choice questions to circle one true answer and 8 true 

or false questions). True answers scored one mark and the false or don't know answer 

scored zero. The sum of scores ranges from zero to 20. The highest score is the highest 

level of diabetes knowledge (Appendices 10 and 11 ). 

• Adherence to recommended treatment questionnaire 

The adherence to recommended treatment questionnaire (Appendix 8) was developed and 

tested intensively by Toobert and Glasgow ( 1994) and found to be the most appropriate 

method to measure diabetic patients' adherence to treatment. The instrument included 12 

questions asking about participants' self care activities during the past seven days. 

Adherence questions comprise five questions about diet, three about exercise, two about 

glucose testing, and two about diabetes medication. 

Because this tool tests the participant's adherence to the prescribed treatments, however, 

medicines questions were omitted from the score because usually patients report their 

commitment to the prescribed medicines and change in score between pre and post 

interventions is not expected (Toobert & Glasgow, 1994). 

Content validity and reliability oft!te instruments. 

The knowledge of diabetes mellitus and adherence to treatment questionnaires were 

reviewed by three endocrinologists, a nursing professor and a general physician for content 

validity. The two questionnaires were then pilot tested on ten non-participant diabetic type 

2 patients from Al-Karak hospital inpatients. The pilot study resulted in minor 

modifications to both instruments .. 

The questionnaires were self-administered. Participants who could read and write 

completed the survey tools by themselves and were helped when needed. Participants who 

were illiterate and those who had difficulty in reading and writing were helped by the 

health team participants. 

3.8.2 Collection of qualitative data 

The qualitative data were collected by using different methods. Throughout the research 

course field notes were taken which described the contextual details and the decisions taken 
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at meetings of the health care team participants. Tape recording was used during sessions 

and interviews held with participants after the program ended. 

Participants' interviews 

At the beginning of the program participants' were informed that interviews with them 

were planned after the program. This was clarified and included within the consent form. 

After the end of last session I asked participants again about the intended interviews and 

whether some were no longer willing to be interviewed. All of them agreed and some of 

them gave me their telephone number to contact them any time. The plan was to interview 

a group of male and female attendees. It was also planned to interview a group of potential 

participants who were invited but did not attend the educational sessions. After the 

educational program thirteen participants were interviewed including three women who 

were invited but did not attend the educational sessions. The interview questions were 

determined after exploring the topics discussed by participants in the educational sessions. 

The researcher used the non-standardized probing technique (Bernard, 2003) to elicit 

clarification and further information. The researcher concentrated on the parts of 

participant's answer he thought were most interesting and relevant to the study and probe 

the participant about that area. The interviews went through irregular interval where first 

interview held on 15/10/2004 and the last one on 25/12/2004. Interviews lasted for average 

forty five minutes for each. 

3.9 Data Analyses 

Participants' characteristics are presented in frequencies and percentages. Descriptive 

statistics and repeated measures ANOV As were performed for the physiological & survey 

data using SPSS program version 10.0. Data collected at time 1 and time 2 was compared 

to identify any significant differences. Results were presented in tables and figures. 

Qualitative data were transcribed and translated from Arabic to English. Content analysis 

was employed to identify the main categories. 

The next chapter describes the implementation of the action research. 
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CHAPTER4: 

IMPLEMENTATION OF THE ACTION RESEARCH 

This chapter provides a detailed description of evolution of the action research. The 

Meyer's (1995) stages of action research were used to structure the research. However, as 

action research is always flexible in data collection, the stages were not necessary 

sequential which is consistent with Meyer's writing (Meyer, 1995). The preparation 

process occurred in two phases. The first phase of the preparation represented the broader 

sense of assessing diabetes education in Jordan in general. This initial assessment process 

represented the situation or exploratory phase (Bennett & Oliver, 1999) which revealed the 

'lack of education for people with diabetes type 2 in Jordan'. The exploratory phase was 

discussed in Chapter one. The second phase of the assessment process focused on 

identifying the physiological and behavioural status of participants to provide baseline data 

that would be used subsequently to measure any change in participants following the 

educational group meetings (Meyer, 1995). Results of the second assessment that involved 

the participants are presented in chapter 5. 

4.1 Negotiation Phase 

4.1.1 Gaining access and mobilizing resources 

Data collection commenced with the first meeting with the director of Al-Karak hospital (5 

April 2004). The aim of the meeting was to discuss the research implementation and review 

the issues that had been addressed previously. Beyond being the first option as a setting for 

this study, the hospital was pivotal to the success of this research because the professional 

participants were recruited from the hospital and the blood tests were processed in the 

hospital's laboratory. The director of the hospital expressed his enthusiasm and willingness 

to support the research with the provision of all physical resources. The director talked with 

the head of the laboratory department asking her to co-operate and provide needed 

resources for the study. At the same time I requested the assistance of a physiotherapist, 

dietician and nurse educator who were currently employed at the hospital to work with me 

on the study. At a second meeting the director introduced me to Department Heads so that 

I could contact them as needed. (Meeting 8/ April/04). 
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The goal of gaining support from the hospital's director was achieved. He was responsive 

and linked me with the heads of departments from whom I required assistance. I continued 

to negotiate with the heads of these departments and the educational team was selected and 

the problem of undertaking blood sample analyses was resolved. I worked on finding the 

best way to recruit patients by consulting physicians from inside and outside the hospital. 

Initially, I discussed the study individually with each Department Head in the presence of 

some of their colleagues and presented three criteria for selection of participant 
professionals: 

I. Time spent in the action research group is regarded as equivalent to a participant's 
duty time in the hospital. 

2. Health professionals engaged in the action research group will be registered in their 
profession. 

3. It was preferable for these health professionals to have experience with patients 
who had diabetes type 2. 

The management of the Department of Nursing had chosen in advance the nurse who 

would participate. The Nutrition Department's manager offered the position to any 

employee willing to participate. One employee from the Physiotherapy Department showed 

his willingness to participate, but the departmental head objected on the basis that the 

Department needed the efforts of all staff members at the hospital because of staff 

shortages. Then he asked whether the study was funded. The intention of the question was 

to determine if participants would benefit financially from involvement in the study. He 

asked will "he {participant) benefit ... If so. I do not have any objection ... " (PD12/4/04). 

He claimed that this was not the first time one of his staff participated in paid duty outside 

of the hospital, and pointed out that such participation was paid and therefore financially 

beneficial for the participant. I explained to him that this study has limited funding. I also 

assured him that what the research group will do with participants in this study is not less in 

its importance than what they usually do at the hospital. Finally he agreed to let a staff 

member participate when he understood that the study's funding was limited to the 

scholarship paid for the student's ordinary expenses. 
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4.1.2 Securing the laboratory tests 

Even though the Head of the Laboratory Department had been notified earlier by the 

hospital director, she expressed surprise at the request for actual blood glucose tests. Her 

surprise was when I told her that I needed to do a group of tests including HbA 1 c for an 

expected fifty or more participants. The laboratory Department Head stated the 

department's staffs were not familiar with doing such a large number of tests for research 

purposes, and also there was a shortage of personnel. Usually researchers from the recently 

established medical school asked for retrospective rather than prospective data. 

Furthermore the HbAlc test was a non-routine blood test in the laboratory of Al-Karak 

hospital and only four or five of these tests were done per week. Despite this fact, this 

laboratory was one of only four of Ministry of Health hospitals4 in the country that 

performs HbAlc tests. To resolve the problem the Department Head agreed to do the 

HbA 1 c tests at the hospital laboratory but with a longer time to perform the tests than 

expected. To process FPG, cholesterol and triglycerides tests she suggested that I contact 

the central public laboratory which is affiliated with the comprehensive health care center 

(CHCC) of Al-Karak district, Al-Karak city. The head of the central laboratory at CHCC 

of Al-Karak district agreed that staff would perform the requested tests in spite of staffing 

shortage and that processing the requested blood samples would take several days. 

Despite the researcher's effort to locate an accurate testing laboratory, the HbAlc tests 

results from the hospital laboratory were confusing and illogical. The baseline HbAlc tests 

were normal or near normal for most participants according to the standards5 of HbA I c 

readings. The laboratory technician's report indicated that twenty two participants had 

HbA 1 c readings within the non-diabetic range at time 1. Only two participants had readings 

that were slightly higher than the optimal control level. However, the results at time 2 

showed inconsistency when compared with those at time I. The readings for most 

participants increased more than 50% and for other the results increased to nearly triple the 

first assessment. For example while HbAlc results for participants (A 7) and (Al5) at time 

1 were 8% and 5.6% respectively, the results jumped to 18% and 13% respectively at time 

4 Although there are private and military hospitals in the Al-Karak Govemorate, none of them perform the 
HbA 1 c test too. 
5 According to laboratory technician's note attached with the report of the HbAlc at time 1, results read as 
follow: 4.4-6.7% non-diabetic, 6.7-7.3% target goal, 7.3-9.1% good control and> 9.1% need action. However 
standardization is different between laboratories and depends on the method used (Goldstein et al., 2004). 
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2. While the HbAlc reading for participant (A24) was 9.9% before the program, it dropped 
to 6% after the program (Appendix 9). 

I was skeptical about the accuracy of the results early in the project. While the majority of 

HbA 1 c tests at time 1 were normal or near normal, most of FPG levels which was taken at 

the same time but performed at a different laboratory and most of the RBS levels that were 

frequently taken during the research sessions were very high. I discussed the HbA 1 c results 

with the primary doctor and I expressed my doubts about the accuracy of them. We were 

unable to confirm the accuracy of the results and there was no information about 

participants' previous HbAlc status. 

There were two possible interpretations of the results. First, the results were wrong and 

were not reflective of the real glycemic status of participants. It was difficult to confirm this 

hypothesis because there was no second laboratory to redo the tests and it was difficult to 

ask participants for further blood samples. The second hypothesis was that the results were 

not wrong and reflected the real status where HbAlc represents the average of long 

standing blood sugar (Goldstein et al., 2004) since there was many participants indicated in 

their talks that they experienced several episodes of hypoglycaemia. However, as there was 

no way to determine the accuracy of the HbAlc results these findings have been excluded 

from the analysis. The decision to exclude these data had no impact on the FPG, cholesterol 

and triglycerides tests. 

4.1.3 Engaging and influencing the professional participants 

The professional participants who agreed to participate in the action research consisted of a 

registered nurse (RN), a registered dietician (RD) and a physiotherapy technician (PT). 

These three health professionals hold bachelor degrees. Another registered dietician 

attended the first meeting and expressed her willingness to participate (TM25/4/04). The 

first RD and the RN had some experience with diabetic patients that they had acquired 

through participation in educational activities during their service in the hospital. Moreover, 

the first RD was due to attend a two week course about diabetes management in a private 

teaching hospital in Amman where up-to-date knowledge would be gained. The RN also 

worked as a clinical educator and was responsible for the in-service education in the 
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nursing department. He had conducted several workshops and lectures about diabetes for 
nurses. 

The first meeting with the professional participants was held on 25 April 2004. An 

overview of the study, the overall objectives and the role of each group member were 

discussed. The group members were given written material6 about diabetes in general and 

each one had special materiat7. The group agreed to meet every one or two weeks if 

possible to discuss the preparation. The RN was chosen by the group to play the role of co-

ordinator between the researcher and the group to facilitate communication between 

members and to organize subsequent meetings (TM25/4/04). 

The second meeting, held on 2"d of June 2004, was conducted after one of the RDs had 

attended the course for diabetes management. The group determined that each member had 

a good knowledge of diabetes type 2 and its management. The focus of the meeting was for 

the group to decide how they could assist people with diabetes type 2 to learn about their 

illness and be motivated to manage it effectively (TM 2/6/04). 

The RDs suggested they would lead the discussion about the eating behaviour of people 

with diabetes and focus on what diabetics should or should not eat. They frequently used 

expressions such as diabetic patients are "not permitted" to eat that food and "should" eat 

the other thing "only". At this early stage they showed that their plan was to "keep talking" 

and for the other participants to listen to them. Initially they didn't accept that participants 

should share in the discussion and ask questions at any time. One RD commented "when 

they talk or ask questions they will interrupt us when presenting the information" (RD 1 

216104). My role then was to convince them that it was important for all participants to take 

an active role in the discussion and decision-making rather than being passive recipients of 

the information. From the accounts of this dialogue with dieticians my comment for 

instance was: 

6 The written materials represented information resources about diabetes type 2 and its management that I had 
compiled, which aimed to help the group members to prepare the discussion contents. 

7 The written materials were collected from the NCDEGD, Novo Nordisk office, Amman and JSCD. The 
main resource that gave general infonnation about diabetes was "Nuzhat Al-labib Byn Al-Sael Wal-Mujeeb" 
included 'questions and answers about diabetes' (Arabic) published by NCDEGD. 
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We will give brief information, talk with them about what they now do and why ... we will 

use and discuss with participants their readings of random blood glucose levels . ... We will 

ask them whether they can change their diets, and we need to encourage them to ask 

questions. The topic of diet alone might take us two, three or more sessions. We as group 

members are facilitating how participants maintain a diet that is recommended to keep 

them healthier ... and then we will measure the outcome by collecting the same data that 

were collected before the program (MT2/6/04). 

The dialogue ended with the suggestion that the RDs needed to use an evaluating tool 

within sessions. They would measure the BMI of each participant to develop an appropriate 

and individualised meal plan. I agreed with them to use the suggested tools but I requested 

that the evaluating survey focussed more on learning and be less time consuming 

(MT2/6/04). Two meetings followed in which I met with the RDs alone who then agreed to 

the learning method and the development of a diet evaluation survey to be completed 

during the sessions. The survey consisted of twelve true or false questions and one question 

asked the participant to write out a twenty four hour meal plan (Appendix 10). 

4.1.4 Locating the research in an appropriate setting 

As previously stated I considered the hospital as an appropriate setting for conducting this 

study. Beyond the official permission to do the study within the hospital setting, my 

concern then was the recruitment of participants. I therefore decided to consult some 

specialist and general doctors from the hospital and other institutes in the area. I discussed 

with them the objectives and the primary plan of the study and the feasibility of inviting 

diabetic people who attended their offices to participate in the study. All of them praised 

the idea and the importance of the program. However, some of their remarks worried me 

about the possibility of conducting the study within the hospital setting. For example; a 

comment from a hospital internist described the way patients interact with the routine and 

visiting schedule of the hospital's outpatients department. 

From my experience people with chronic diseases are usually nervous; they require things 

to happen quickly ... they also do not comply ... when they're referred to another doctor and 

given an appointment after a n•eek or more they didn't come again ... (DA15/4/04). 
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He attributed part of patients' frustration and their mistrust of the service to a lack of co-

operation between the various services provided at the hospital. He gave an example of the 

poor coordination between the outpatient clinics and the laboratory. .They (patients) go 

late to the lab ... but the laboratory technicians refuse to accept any sample after ten 

o'clock ... this make them (patients) frustrated and lose their trust in any service ... 
(DA 15/4/04 ). 

The second comment was from a private general doctor who works with the Jordanian 

Society for the Care of Diabetes (JSCD), Al-Karak headquarters. He expressed his 

disappointment at the low response received when people with diabetes in the Al-Karak 

govemorate were invited to register at his office for a free educational program. We plan 

and invite diabetics to do programs for them ... but they (patients) did not respond ... we 

advertised on the national radio ... and disseminated flyers at the doctors' offices in the 

area ... but not many registered ... DMI2/4/04 

From these comments I realized that the hospital and the clinic represented centralised/ 

urban institutions when most of attendees came from remote or rural areas. Even to access 

these services, people have probably experienced considerable difficulty and fatigue. In 

addition they are expected to cope with the additional financial burden for transportation 

and possibly accommodation to come to the city. Aside from the logistical issues, it is also 

possible that the message about a free educational program did not reach these people. 

Putting these points in account beside the limited time available for the study, it would be a 

risky decision to conduct this study at the hospital. Commitment of prospective participants 

from different areas of the govemorate to attend several weekly meetings at the hospital 

was not guaranteed. Therefore I decided to locate the study in primary health care settings 

in the main district of Al-Karak Govemorate (Al-Casaba District). 

4.1.5 Finding the primary health care centre and recruitment of diabetic participants 

In order to foster recruitment of a sufficient number of participants and to use multiple-

research settings, three primary health care centres (Al-Adna'nyah, Wadi Al-Karak and Al-

Marj) were randomly selected from the twelve primary health care centres within the Al-

Casaba district. The Al-Casaba district represents one of five districts of Al-Karak 
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Governorate and it was a convenient area as it is geographically the closest to Al-Karak 

hospital which was important for some of the participants. 

I met with doctors in the selected centres individually and discussed with them the idea of 

the program and the best way to invite diabetic patients who visit their centres to 

participate. At the beginning all of them agreed to participate in the study by asking visiting 

patients to register at the health centre. However, the doctors raised the problem that most 

of patients either sent someone else (e.g. his son) to obtain the prescribed medicines or 

went elsewhere for medication. I clarified for them that this process is a pre-recruitment 

stage and aimed to explore patients' willingness to participate and what time and days suit 

them. 

Doctors were given the registration forms where patients could fill in their personal details 

if they wished to be contacted (3-4/May/ 2004). I then planned to visit each doctor once or 

twice weekly to see how the registration was progressing. According to the doctors, 

between 20 to 30 patients with diabetes type 2 visited each of the three centres monthly. 

Therefore my plan was to maintain the registration process over at least five to eight weeks 

depending on the response rate. I anticipated that in this time limit the number of registered 

cases will be around one hundred patients which was sufficient to achieve the study aims 

and feasible with the available resources. The recommended maximum number of 

participants in a group for diabetes education is around 20 but averaging at 10 members 

(Mensing & Norris, 2003; Rickheim et al., 2002). 

After four weeks, the number of patients registered at the three health care centres was 

disappointing. Only one health care center that is, Al-Adna'nyah center registered 12 

diabetic patients. The other two centres had only two or three forms and these had 

incomplete information. Every time I visited the doctors they gave excuses for why the 

forms remained blank. For example: 

Very few patients visited us till now, 

I forgotten to do that (give a patient the registration form), 

Patients refused to participate ... and so on. 
To overcome the low percentage of registration and given the limited time available, I 

decided to focus communication with Al-Adna'nyah health centre's health professionals. I 
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intensified the discussion with the health care workers of Al-Adna'nyah centre to find the 

best way to register every diabetic type 2 patients in the town. Discussions with the doctor 

and nurses of the centre resulted in the following activities which increased the number of 
registered cases: 

• Staff members of the HCC who were local residents listed out the names of diabetic 

people they know who usually didn't visit the center. 

• Advertising messages were distributed in the town. 

• Sheikhs of mosques spoke to prayers during Friday (Al-Juma'ah) meeting. 

• The researcher and the doctor spoke to key persons in the town. 

In addition, I had employed one of the centre's workers, who at the same time is a local 

resident, to be a guide and a liaison person between myself and the residents to help in 

approaching participants during and after the recruitment process. 

Consequently, some diabetic people responded to the call and visited the centre to register. 

Until the 20th of June 2004, twenty five persons were registered. However, some of 

identified cases who had not responded were visited at their homes with the help of health 

workers. On the 10th of July 2004, a total of fifty people consented to participate. The 

sessions were organized according to the primary data collected from the fifty participants, 

and another nine cases were identified and invited to participate. The latter cases came 

through the distribution of the written invitations. Patients themselves and others who we 

met referred other people in their neighborhood who they knew had diabetes to us. 

4.2 Planning Phase 

4.2.1 Organization of the sessions 

The primary data collected from identified cases of diabetes in the town helped in 

organizing participants into groups. In a small Jordanian town, mixed gender groups 

participating together in a formal activity are uncommon. For this cultural reason the 

participants were grouped into male and female groups. When refining the two participant 

groups, I identify that more than half reported that they were illiterate. On reflection I 

considered that literate participants would interact more efficiently in a like group. 

Therefore, participants were firstly grouped into gender groups then each group was sub-

divided into literate and illiterate groups. 
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Based on the information given by the participants the days and times of meetings were 

finalised. The venue was assigned in advance with the help of the health workers and local 

community representatives. The time and place of the program events were confirmed for 

all participants. One to two weeks before the commencement of the first session 

(31/7/2004); written invitations were sent to the potential participants with the help of staff 

members from the HCC. Each participant was informed about the day and the time of the 

first session according to the four prearranged groups. Participants were informed that a 

blood sample would be taken during the session and they were advised to fast for 12 hours. 

A breakfast meal was provided immediately after blood was taken. 

4.3 The Action Stage 

4.3.1 Attendees of the educational sessions 

Forty-three participants with diabetes type 2 divided into four groups attended the first 

session in response to the invitations that were sent to them. Each group comprised ten to 

twelve people. Thirty of the forty-three completed all sessions. 

In addition, a group of health care professionals participated in all the sessions. In fact, 

there was opportunity for the health care workers to participate in the discussion of the 

same topic on four occasions. While diabetic participants were organized into four groups, 

the health care workers participated in discussion of the same topic with each of these four 
groups. 

The professional participants consisted of the researcher, two RDs, a PT and RN from the 

Al-Karak hospital, doctor and nurses from the primary health care centre. The RDs 

attended four of the five sessions when diet was being discussed by the diabetic 

participants. The PT attended only when there was discussion about exercise and activity. 

The RN attended all sessions. As the sessions were held in a venue close to the health care 

centre most of the centre's workers also attended. The doctor and two or three nurses from 

the HCC attended all sessions. 

4.3.2 Determining why some invitees did not participate. 

Some people who had been invited didn't attend any sessions. It was important for me to 

identify the reasons for non-attendance and why some people 'dropped out' of the program. 
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To determine the reasons behind their non-attendance I conducted unstructured interviews 

with men and women who consented to participate yet didn't attend the sessions. I invited 

two men and three women to be interviewed. The three women agreed to be interviewed 

but the men refused. The following reasons were provided by non-attendees and from 

participants who discontinued the program. 

Caring for others: I couldn't go and leave my husband alone ... he can't help him self. .. 

he is affected by stroke ... (Na2LP5). 

Physically unable to go out: I couldn't walk; I have pain in my legs ... (NalLlOPl). 

Thought they are not affected by diabetes: One female participant thought she was free 

from diabetes and its consequences and therefore did not need to attend the program. 

I feel that I'm not affected by diabetes, I take the medicines, and I eat normally and 

even I eat much sweet without any problem ... that's all ( Na1L16Pl). Another 

participant refused to be interviewed. He denied he was diabetic and claimed that he 

controlled his disease by himself: I'm not diabetic ... my diabetes is very simple ... I 

manage my diabetes by my self ... (Na4L28P41). 

These people who did not attend perceived there were no direct benefits to be gained 

from the sessions. One participant attended the first session and came to the second 

session asking about the physiological results from the blood test. When he was told 

that results were not ready he said: ... /came only for test results and if I had known the 

results were not ready I wouldn't have come ... (P10L34P44). 

The other reasons for non-attending the group sessions included being too busy with 

other activities, unable to spend time away from home or work, and not wanting others 

to know s/he has diabetes. One participant reflected on the question why some invited 

people are not attended the group sessions. He said I think in my point of view is those 

people (not attended) are affected by the around society ... any person expected that others will 

ask 'what is here in this hall' ... they will be answered: this is about diabetes ... they don't like 

others to /..71ow that they have diabetes ... they think this is embarrassing for them ... some others 

have their own duties ... we can free our selves for two hours ... l-Ve are benefiting and learning 

about diabetes {ASL6P 10). 
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4.3.3 Session 1 

The group sessions commenced on Saturday 31st of July 2004 and ended on Tuesday 31st of 

August 2004. At the first session participants found out about the content and processes of 

the program. I discussed with them the purpose of taking information and blood samples to 

provide base-line data. The same questions and blood tests would be repeated again after 

three months. Data collection commenced after all participants explicitly expressed their 

willing to continue participating in the program. Blood samples were collected, and stored 

in ice-filled boxes and sent to the two laboratories (HbAlc samples were sent to the 

hospital's laboratory and the other sample to the central laboratory. See section 5.1.2). 

Measurements of weight and height were taken by the RDs either before or immediately 

after blood samples. A light meal was offered to each participant when blood sampling was 

completed. Survey data were collected after participants consumed their breakfast. The 

introduction and the research data collection took about sixty to seventy five minutes to 

complete. Despite the time, participants requested that the first meeting continue so that the 

general facts of diabetes type 2 could be discussed. As a result the first session lasted about 

two and half hours. 

To clarify their understanding of the cause and progress of diabetes type 2 all members of 

the group engaged in open discussion. Misconceptions held by participants were identified 

and clarified. I started the discussion by asking questions like "what do you know about 

diabetes? ... Why does diabetes happen to some people? ... \Vhat are the causes of 

diabetes?" All participants were encouraged to speak in the session and all were given an 

opportunity to answer or ask questions. 

Some participants took a leadership role during the discussion. They talked about their 

experiences and told stories expressing their understanding of the disease. While 

participants spoke the professional participants respected and supported them. Participants 

were thanked for contributing and then issues were clarified for the group. Although 

participants' talking was encouraged and open to all, a few participants expected to learn 

from the health professionals only and said "we came to hear from you". They were re-

assured that there was plenty of opportunity for everyone to talk and contribute to the 

learning and that they would learn a lot from each other. 
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After 20 to 30 minutes of participants' talk a presentation about the facts of diabetes was 

introduced using an overhead projector8• Gradually with the progress of the session 

participants started asking questions. It was apparent that members of the literate groups 

asked more questions than those in the illiterate groups. Literate members asked questions 

that covered most aspects of diabetes mellitus in general and specific questions about food 

contents, hypo and hyperglycaemia as well. Examples of questions discussed by the literate 

group include "why do some people with diabetes experience reduction in their weight?" 

When I eat a big amount of fruit nothing happened to me. Why do some diabetics want to 

eat sweets despite their high blood sugar levels?" Alternatively, the illiterate groups asked 

questions about specific food types and the effect of some local and common food contents 
and recipes on diabetes. 

Some of the questions asked by participants were responded to promptly by the 

professional participants while others were briefly answered and written down to be 

clarified in detail at the next session. Some times discussion took place between 

participants themselves, with one participant replying to another. By the end of first session 

the general facts, pathophysiology and complications of diabetes had been discussed fully 

by the four groups. 

In the last 10 minutes I summarized the session topic and the questions raised by 

participants that required further review and discussion. Participants were asked what topic 

they wanted to discuss in the next session. As most of the participants' questions were 

about food issues and these questions remained not fully answered, all participants agreed 

to dedicate at least the next session to the dietary management of diabetes. However, as the 

management of diabetes usually depends collectively on several factors - such as food and 

medicine in addition to physical activity, it was unusual not to link them within one session 

regardless of the main topic. 

Participants' positive interactions gradually increased and they asked questions during the 

discussion. In the first session participants from the four groups raised many questions, the 

majority were about specific foods. The professional participants answered these questions 

8 - Although the projector was used to guide the presenter with the topic under discussion, its use was 
encouraged by literate participants. 
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briefly and decided to discuss them in detail in the future sessions. Subsequent sessions 

showed increased interaction as participants started to talk \\'ith each other and tell stories 

which were very helpful in the learning process. 

4.3.4 Sessions 2 and 3 

At the commencement of the sessions 2 through to 5, RBS readings (some of participants 

were fasting) were obtained. RBS levels were checked by using 'the Accu-Check Active' 

glucometer (Roche Corporation). 

Sessions 2 and 3 focused on the dietary management of diabetes type 2. RBS readings were 

used to generate participants' curiosity about the relationship between what they ate and 

what they did and their blood sugar levels. Participants were offered timely feedback by 

experts and the doctor and I asked participants questions to reflect on their RBS levels. 

These questions were given to all participants during the session and they were able to 

discuss the issues with others in the group and reflect. The involvement of participants in 

this manner promoted active engagement in the process. Participants shared stories with 

the group about their eating patterns in terms of preferred foods, the amount of food eaten 

and the frequency of eating and drinking. When some participants were found to have high 

RBS levels we asked questions. Why it is high? ... 1'Vhat are the causes behind this high 

blood sugar reading? ... What food do you think you ate last night that caused this high 

reading? When there was an acceptable RBS reading we asked your blood sugar reading is 

good ... do you know why? 

At the beginning, some participants' responses to the high RBS readings were very 

conservative. They responded that they didn't know exactly what caused their high blood 

sugar levels. They answered I eat normally" ... it increased by itself and so on. Then we 

asked specific questions, for example how many grapes or other fruits did you eat last 

night? ... what did you eat at sipper last night? For example one participant's RBS was 

above 400mg/dl. Her recollection of the food eaten the previous night was normal ... 1vith 

the family. When I asked how many grapes she ate, she replied not much ... but I drank llvo 

glasses of grape juice (A23L33P44) 
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After an average of fifty to sixty minutes of group discussions, the two RDs provided 

information on the main food groups and linked these to local foods. They discussed the 

importance of food exchange to balance the necessary foods and to reduce the possibility of 

eating high caloric or high fat foods. The RDs introduced a written 'twenty four hour' meal 

plan with food exchange options to suit the BMI of each individual. The meal plan 

contained most of the foods and fluids that are consumed locally. Each plan was divided 

into multiple meals and each meal had options that enabled food exchange to be 

undertaken. For example if the participant liked to eat rice at dinner for instance he should 

not eat bread at the same meal. The amount of food was also determined according to each 

participant's BMI. The RDs discussed meal plans with all participants individually. To 

promote time efficiency, participants with similar or near similar calorie counts were 

grouped together, for example two participants with calorie counts of 1700 and 1800 were 
grouped together. 

At the end of second session participants agreed to continue discussions about the dietary 

management of diabetes in the third session. Session 3 started with the RBS readings and 

discussion about the results as had occurred with session 2. After fifty minutes the RDs 

asked participants to answer the twelve true/ false questions and to write out a twenty-four 

hour meal plan. Feedback on participants' answers to the twelve questions and meal plan 

descriptions was provided by the RDs and participants' misunderstandings were clarified 

with further discussions. At the end of third session I asked participants if there was any 

question or issue requiring clarification. Participants expressed their satisfaction with the 

discussions about diet management that had occurred to date. The session concluded when 

there was agreement to discuss the relationship of physical activity to diabetes at the next 

session. 

4.3.S Session 4 

Session 4 was dedicated to the importance of being active. After the RBS readings were 

obtained, the effect of physical activity on the blood sugar level was explained. This 

strategy stimulated participants' engagement in the topic as the amount and type of food 

eaten (the diet) and the degree of physical activity were related. So after participants 

reflected on their RBS levels in relation to what they ate the previous day they were then 

asked further questions about their activities that day. We asked "how much time l-vas spent 
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walking yesterday? What new non-routine duties did you do yesterday?" As the 

discussions progressed, participants developed increased understanding of the topic. Stories 

about participants' past lifestyles when they were more active and at the same time ate 

smaller amounts of food were told ... today people live in prosperity ... they aren't in 

neediness ... not like previous times where we barely find any thing to eat ... (A37L40P16). 

Some older participants pointed out they had eaten high fat foods and at the same time 

remained slim because they worked hard. During the past times people eat a lot of meat 
and fats ... but they move and work hard ... (A4L22P35). 

Following an hour of group discussion, the PT described the way physical activity effects 

one's general health. He explained how activity assists in preventing immobility problems 

such as joint pain in older people. Clarification of the impact of diabetes in increasing 

immobility was provided. The PT coached participants in relaxation exercises that could be 

practised at home. He focused on the importance of practising relaxation at bed time and in 

the morning at the time of getting out of the bed. Participants also discussed the 

relationship between physical activity, the type and amount of food and one's blood 

glucose levels. The RDs gave examples of the amount of calories gained from certain foods 

in relation to the amount of calories used by undertaking certain activities and the effect on 

the blood glucose level. 

Participants agreed that session 5 would be about the medicines taken and the management 

of sick days, foot care and body hygiene. 

4.3.6 Session 5 

Following feedback on the RBS results, the use of hypoglycemic medicines was discussed. 

Participants were asked whether they used prescribed medicines9 and what time they took 

them in regard to food intake. Misconceptions were clarified by the professional 

participants. Participants were then asked about their experiences with hypo and 

hyperglycaemia and how could they manage these situations. Discussion was facilitated by 

questioning. For example what do you do when your blood sugar decreases or when it 

increases ... ? What do you do if you are exposed to illnesses other than diabetes ... ? 

9 The common hypoglycemic medicines that prescribed to diabetic type 2 patients were daonil and metformin 
(Glucophage) only. Some were prescribed one medicine alone and some both types. 
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Immediate responses were provided by other participants and a lively discussion followed 

with the professional participants clarifying incorrect information. 

Participants were asked specific questions about foot care and body hygiene. Timely 

feedback was provided by participants who had expert knowledge. The RN discussed in 

detail the best way to inspect for foot injuries and how to cut toe nails safely. 

4.4 Evaluation 

4.4.1 Formative evaluation: Keeping the process alive and effective. 

In order to evaluate the progress of the first session and the method of discussion the 

dieticians, physiotherapist, registered nurse, the doctor and I met for approximately 30 

minutes in the fourth day after finishing the meeting with the last group {TM3/8/04). I 

discussed the need to measure the RBS for diabetic participants and reflect on the results 

with the whole group. All of us agreed to encourage participation of the entire group in the 

discussion process. 

The doctor and I facilitated the discussion processes. When experts extended the length of 

time talking about any topic, myself or the doctor frequently interrupted by asking other 

participants questions about the subject under discussion. We found it necessary to activate 

participants' interaction by asking them questions like 'what do you think', 'why do you 

think that happened' 'is this clear' and then inviting them to comment. This style of 

questioning encouraged participants to interact with other participants and gradually their 

passivity changed into more active engagement in the discussion process. 

When the four group meetings for each session had been completed, the professional 

participants met to discuss the progress and future strategies. These meetings enabled the 

professional participants to remain clear about the goals and the processes of the action 

research. 

4.4.2 Summative evaluation: Determining the value of the DSMP 

The summative evaluation plan was to appraise the DSMP 15 weeks after the last session. 

A select number of participants were to be interviewed about their perceptions of the 

sessions in terms of personal benefit and the effectiveness of the program, its location, 
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content, time and method of delivery. The professional participants were also to be 
interviewed about the impact of the DSMP on their perspectives, their participation and the 

impact of the being involved in the program with regard to future health care provision. 

In summary this chapter has provided detailed information on the organization and 

implementation of the action research project. This level of detail has been provided to 

demonstrate the many issues that had been considered and resolved before and during the 

conduct of the study to ensure its success. The first section of the results chapter provides 

the findings obtained from the physiological measures before and following the DSMP and 

the second section of the chapter presents the findings of the process data 
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CHAPTERS 

RESULTS 

This chapter presents the results of the study in two main sections. The first section 

presents the quantitative results from data collected before the action research commenced 

(time 1) and 1 S weeks after the completion of the diabetes self-management program (time 

2). The second section provides the qualitative results of data collected before and after the 

diabetes self-management program (DSMP). These data provide information about 

participants' knowledge of diabetes type 2 and their behaviours in relation to their illness. 

An evaluation of the DSMP is provided as well as the barriers to effective self-management 

perceived by the participants. 

5.1 Results Of The Numerical Data 

This section of the result chapter presents the quantitative data collected before the DSMP 

(time 1) and 15 weeks after (time 2). Repeated measures were used to evaluate the effect of 

program on participants' knowledge and physiological outcomes in relation to diabetes. 

Quantitative data were analyzed using SPSS program version 10. Results were organized 

and presented in tables. Following consultation with a statistician inferential statistics using 

'repeated measures ANOVA' were used to answer the research questions. Although the 

numbers of participants is limited, repeated measures was considered the more appropriate 

analysis than paired t-tests because there were four groups based on gender and literacy 

level. The only way to conduct the analyses taking into account gender, literacy and age 

simultaneously was to use repeated measures analysis of variance. The assumptions of the 

model namely normality and homogeneity of variances were tested and are provided in the 

Appendices 11. All variables were normally distributed according to the K-S test, and 

Levene's homogeneity of variance provided ratios of less than 3 for every variables.(Field, 

2005). The test for sphericity was not conducted because measures were only taken twice. 

5.1.1 Characteristics of participants 
While forty six people with diabetes participated in the study (refer to Table 1 in method 

chapter) complete data sets are available for thirty one participants who were included in 

the final analyses. 
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Table 2: Characteristics of participants who completed the diabetes self-management 
program data. 

Characteristic Number(%) 

Male 15 (48.4) 

Female 16 (51.6) 

Mean age (year) 57.2 

Age group <=59 (%) 15 (48.4) 

Age group >=60 (%) 16 (51.6) 

Mean years since diagnosis 8.48 

Literate 13 (41.9) 

Illiterate 18 (58.1) 

Table 2 showed the characteristics of participants included in the final quantitative analysis. 

The whole group was sectioned into gender and literacy subgroups for the presentation of 

the program. The sectioning into gender and literacy subgroups was maintained for the 

analysis. Sectioning into younger and older subgroups was maintained for analysis only 

because the age range was so wide. The mean age was 59.47 (40-72 years) and the average 

year since diagnosis was 8.48 (1-32 years). 

Table 3: Mean and standard deviation of variables for all participants at time 1 and time 2. 

Variable Time 1 Time2 

mean sd mean sd 

Diabetes Knowledge level 10.15 3.65 12.90 3.13 

Adherence to recommended treatment 28.77 6.48 33.32 5.30 

Body Mass Index 29.72 5.3 28.8 4.39 

FPO 11.00 4.62 8.81 2.56 

Total cholesterol 4.97 1.45 4.21 1.03 

Triglycerides 2.61 1.44 2.35 1.30 
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Table 3 showed the mean and standard deviation of variables at time 1 and time 2 for all 

participants. The study found that all variables improved 15 weeks after the educational 

program. Reduction in physical measurements which including BMI, FPO, total cholesterol 

and triglycerides were observed and knowledge level and adherence to recommended 
treatment increased. 

A statistically significant difference between time 1 and time 2 was calculated using 

analysis of variance with repeated measures (repeated measures ANOV A} test. Firstly 

repeated measures ANOV A was calculated for time and gender alone where time was 

selected as a within-subject effect and gender as a between-subject effect. Secondly age and 

literacy were added to the model and considered separately as a covariate. 

5.1.2 Diabetes Knowledge Level (DKL) 

Table 4 shows the unadjusted means and standard deviation of diabetes knowledge levels at 

time 1 and time 2 for the gender, age and literacy subgroups. All the subgroups showed an 

increase in the diabetes knowledge level following the DSMP. Women had lower DKL 

than men at time 1 but higher DKL at time 2. Literate and younger subgroups had higher 

DKL than their counterparts at both time l and time 2. 

Table 4: Mean and standard deviation of diabetes knowledge level at time 1 and time 2 for 
the 31 participants according to the three subgroups of gender, age and literacy. 

Group Time 1 Time2 

Mean sd Mean sd 

Gender 

Men 10.60 3.78 12.47 3.48 

Women 9.69 3.57 13.31 2.82 

Age group 

<=59 years 11.60 2.61 13.93 2.34 

>=60 years 8.75 3.99 11.94 3.53 

Literacy 

Literate 12.46 2.37 15.08 1.44 

Illiterate 8.44 3.50 11.33 3.11 
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Table 5: Repeated measures ANOVA for the change in the diabetes knowledge level for all 
participants 15 weeks after the educational program. 

Source of variation ANOVA 

within subject effect between subject effect 

F p F p 

Time 32.017 0.000 
Time* gender 3.282 0.080 
Gender 0.001 0.977 

Table 5 shows that there is significant improvement in participants' diabetes knowledge 

level following the DSMP (F = 32.017, p = 0.000). There is no significant difference 

between men and women. 

Table 6: Repeated measures ANOV A for the change in the diabetes knowledge level with 
age and literacy separately as covariates 15 weeks after the educational program. 

Covariate Source of Within-subjects effect Between-subjects effect 

variation F p F p 

Age Time 0.385 0.540 

Time* age 1.438 0.240 

Time* gender 3.984 0.056 

Age 5.463 0.027 

Gender 0.169 0.684 

Literacy Time 2.757 0.108 

Time* literacy 0.016 0.899 

Time*gender 3.113 0.089 

Literacy 19.856 0.000 

Gender 0.921 0.345 
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Table 6 shows the repeated measures ANOV A of change in diabetes knowledge level after 

adjusting for age and literacy separately. There was no significant difference in diabetes 

knowledge level (p=0.05) for all participants when the two covariates age and literacy were 

introduced. There are statistically significant difference between younger and older 

subgroups (F = 5.463, p = .027) and literate and illiterate subgroups (F = 19.856, p = 000). 

Time interactions with gender, age and literacy were non-significant. 
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Figure 2: Estimated marginal means for knowledge level at baseline and 15 weeks after the 
educational program by gender (adjusted for literacy). 
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Figure 3: Estimated marginal means for knowledge level at baseline and 15 weeks after the 
educational program by gender (adjusted for age). 
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Women's diabetes knowledge level improved more than that of men (Figures 3 and 4) but 

it was statistically non-significant (Table 6). Gender interaction with time was statistically 
non-significant before and after adjusting for both age and literacy. 

While all participants improved from time 1 to time 2, younger, literate participants had a 

higher diabetes knowledge level than older, illiterate participants. The time interactions 

with both age and literacy were not significant; the difference between younger and older 

subgroups and literate and illiterate subgroups remained relatively constant over time. 

Therefore it could be concluded that the participants' knowledge level changed with time 

irrespective of the effect of each of the gender, age and illiteracy alone. 

5.1.3 Adherence to recommended treatment 

Table 7 shows the unadjusted mean and standard deviation of adherence to recommended 

treatment at time 1 and time 2 for the gender, age and literacy subgroups. The three 

subgroups increased their score of adherence to diabetes recommended treatment following 

the DSMP. Women's mean score of adherence to recommended treatment was lower than 

men at time 1 but was higher at time 2. The literate group had higher adherence to the 

recommended treatment score than the illiterate group at both time 1 and time 2. The two 

age groups had relatively the same adherence to recommended treatment scores at the two 

times. 
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Table 7: Mean and standard deviation of adherence to recommended treatment at time 1 
and time 2 for the 31 participants according to the three subgroups of gender, age and 
literacy. 

Group Time 1 Time2 
Mean sd mean sd 

Gender 

Men 29.67 6.91 32.67 5.58 
Women 27.94 6.16 33.94 5.13 

Age group 
<=59 years 28.8 6.34 33.0 4.73 

>=60 years 28.75 6.73 33.63 5.92 

Literacy 
Literate 32.0 7.35 34.08 5.79 
Illiterate 26.44 4.73 32.78 5.01 

Table 8: Repeated measures ANOVA for the change in scores of adherence to 
recommended treatment for all participants 15 weeks after the educational program. 

Source of variation ANOVA 

within subject effect between subject effect 

F p F p 

Time 19.338 0.000 

Time* gender 2.154 0.153 

Gender 0.015 0.904 

Table 8 shows that there is statistically significant increase in the score of adherence to 

recommended treatment (F = 19.338, p = 0.000). There is no significant difference between 

men and women and no significant interaction between time and gender. 
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Table 9: Repeated measures ANOV A for the change in score of adherence to recommended 
treatment with age and literacy separately as covariates 15 weeks after the educational 
program. 

Covariate Source of Within-subjects effect Between-subjects effect 
variation F F p p 

Age Time 0.644 0.429 

Time* age 0.325 0.578 

Time* gender 2.322 0.139 

Age 0.017 0.896 

Gender 0.009 0.924 

Literacy Time 10.34 0.003 

Time*literacy 3.404 0.076 

Time* gender 1.158 0.291 

Literacy 3.574 0.069 

Gender 0.090 0.767 

Table 9 shows the repeated measures ANOVA of change in participants' score of 

adherence to recommended treatment after adjusting for age and literacy. Time effect was 

statistically significant after controlling for literacy (F = 10.34, p = 0.003). There was no 

time effect after adjusting for age. There was no statistically significant difference between 

literate and illiterate groups and between younger and older group. No significant time 

interactions were identified with each of gender, age or literacy. 

Women had higher adherence to recommended treatment following the DSMP than men 

(Figures 4 and 5) but this was statistically non-significant before (p = 0.904) and after 

adjusting for age (p = 0.924) and literacy (p = 0.767) (Tables 8 and 9). 
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Figure 4 Estimated marginal means for adherence to recommended treatment at baseline 
and 15 weeks after the educational program by gender (adjusted for age) 
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Figure 5 Estimated marginal means for adherence to recommended treatment at baseline 
and 15 weeks after the educational program by gender (adjusted for literacy) 
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While all participants shown non-significant change in adherence to recommended 

treatment after adjusting for age, there was significant change when adjusting to literacy. 

Although literate participants had a higher mean adherence score than illiterate participants, 

the average mean change of illiterate participants ( +6.34) was greater than that of literate 

participants (+2.08). At the same time the p-values of difference between literate and 

illiterate subgroups (.069) and time literacy interaction (.076) were close to the pre-

determined p-value (.05) as a margin of significance. The probable explanation for this 

finding is that the illiterate subgroup have changed their adherence to recommended 

treatment more than the literate subgroup, but the small group numbers have prevented 

significance being achieved. 

5.1.4 Body Mass Index (B.MI) 

Table 10 shows the unadjusted means of body mass index for the three subgroups gender, 

age and literacy. All the subgroups showed a reduction in BMI after the self-management 

diabetes program. Women, younger and literate subgroups had higher BMI in both time 1 

and time 2 than their counterpart subgroups. 

Table 1 O: Mean and standard deviation of BMI at time 1 and time 2 for the 31 participants 
according to the three subgroups of gender, age and literacy. 

Group Time 1 Time2 

Mean sd mean sd 

Gender 

Men 28.7 5.4 27.9 4.6 

Women 31.0 5.4 29.7 5.2 

Age group 
<=59 years 32.0 6.1 30.7 5.7 

>=60 years 27.9 4.0 27.1 3.4 

Literacy 
Literate 33.2 5.1 31.7 4.9 
Illiterate 27.5 4.4 26.7 3.9 
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Table 11: Repeated measures ANOV A for the change m BMI 15 weeks after the 
educational program. 

Source of variation ANOVA 
within subject effect between subject effect 
F p F p 

Time 16.975 0.000 
Time* gender 1.30 0.263 
Gender 1.182 0.286 

Table 11 shows that there is a significant decrease in the BMI of all participants following 

the DSMP (F = 16.975, p = 0.000). There was no significant difference between men and 

women. 

Table 12: Repeated measures ANOVA for the change in BMI with age and literacy 
separately as covariates 15 weeks after the educational program. 

Covariate Source of Within-subjects effect Between-subjects effect 

variation F p F p 

Age Time 5.172 0.031 

Time*age 0.687 0.414 

Time*gender 0.969 0.333 

Age 4.053 0.054 

Gender 0.641 0.430 

Literacy Time 0.012 0.914 

Time* literacy 3.287 0.081 

Time* gender 2.434 0.130 

Literacy 14.951 0.001 

Gender 4.641 0.040 
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Table 12 shows repeated measures ANOVA for the change in BMI after adjusting for age 

and literacy separately. There was a statistically significant change in body mass index 
(BMI) when age was controlled (F = 5.172, p = 0.031), but it was non-significant when 
literacy was controlled. 

There was a statistically significant difference between men and women with literacy as a 

covariate (F = 4.641, p = 0.04), but non-significant with age as a covariate. Literate 

participants were heavier than illiterate and there was a statistically significant difference 

between the two groups (F = 14.951, p = 0.001). Younger participants (<=59 years) were 

also heavier than older participants (>=60 years) but there was no statistically significant 

difference in the BMI between them. 
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Figure 6: Age adjusted means of BMI before and 15 weeks after the diabetes self-
management program by gender. 
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Figure 7: Literacy adjusted means of BMI for before and 15 weeks after the diabetes self-
management program by gender. 

Both men and women had high BMI (the normal BMI <=25) before and after the DSMP. 

Men and women showed a reduction in BMI after the program (Figure 6 and Figure 7). 

Despite the difference in mean BMI between younger and older subgroups (Table 9) the 

age effect on the overall change in BMI of all participants was not significant. The time 

effect remained significant after adjusting for age (Table 11). While the time effect for all 

participants disappeared after adjusting for literacy, there was a significant difference 

between the literate and illiterate groups. Literate participants have reduced their BMI (1.5) 

more than that of illiterates (0. 7). These results probably indicate that literacy contributed 

to the difference of BMI between time 1 and time 2 for all participants. 

5.1.5 Fasting plasma glucose (FPG) 
Table 12 shows the unadjusted means and standard deviation of fasting plasma glucose 

(FPG) for the gender, age and literacy groups. All the subgroups showed a decrease in the 

level of FPG after the diabetes self-management program. Women, younger and illiterate 

subgroups had higher FPG level means than their counterparts. 
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Table 13: Mean and standard deviation of FPO at time 1 and time 2 for the 31 participants 
according to the three subgroups of gender, age and literacy. 

Group Time 1 Time2 
Mean sd mean sd 

Gender 

Men 9.90 5.17 8.18 2.50 
Women 12.03 3.91 9.40 2.56 

Age group 

<=59 years 12.44 4.51 9.11 1.80 
>=60 years 9.65 4.43 8.53 3.15 

Literacy 

Literate 10.0 3.66 8.08 1.93 
Illiterate 11.7 5.18 9.34 2.87 

Table 14: Repeated measures ANOVA for the change in FPG 15 weeks after the diabetes 
self management program. 

Source of variation ANOVA 

Within subject effect between subject effect 

F p F p 

Time 20.070 000 

Time* gender 0.860 0.362 

Gender 1.843 0.185 

Table 14 shows that there is a significant decrease in the levels of FPG following the 

SMDP (F = 20.07, p = 000). There is no significant difference between men and women 

before controlling for age and literacy. 
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Table 15: Repeated measures ANOVA for the change in FPG with age and literacy 
separately as covariates 15 weeks after the educational program. 

Covariate Source of Within-subjects effect Between-subjects effect 
variation F F p p 

Age Time 13.621 0.001 

Time*age 5.379 0.028 

Time*gender 0.366 0.55 

Age 1.363 0.253 

Gender 1.341 0.257 

Literacy Time 2.669 0.114 

Time*literacy 0.055 0.816 

Time*gender 0.700 0.410 

Literacy 0.805 0.377 

Gender 1.250 0.273 

Table 15 shows the time effect on the level of fasting plasma glucose after controlling for 

age and literacy. There was a statistically significant change in FPG level after adjusting for 

age (F = 13.621, p = .001) but it was non-significant after adjusting for literacy. 

The interaction between time and age was significant (F = 5.739, p=.028), but non-

significant with each of gender and illiteracy. Although younger and illiterate groups had 

higher FPG level than their counterparts (Table 13) there was no statistically significant 

difference between them (Table 15). 
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Figure 8: Literacy adjusted means of FPG for before and 15 weeks after the educational 
program by gender. 
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Figure 9: Age adjusted mean of FPG before and 15 weeks after the diabetes self-
management program by gender. 

Women had higher FPG levels than men at time 1 and time 2 (Figures 8 and 9) but there 

was no statistically significant differences between them before (Table 14) and after 

controlling separately for age and literacy (Table 15). 
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While the time effect in the FPG level remained significant after adjusting for age there was 

a significant interaction between time and age. The mean difference of FPG for the younger 

group (3.33) was higher than that of older group (1.12). These results indicate that the 

younger group contributed more in the change of FPG levels over time than the older 
group. 

5.1.6 Total cholesterol 

Table 16 shows the unadjusted means and standard deviation of total cholesterol for gender, 

age and literacy groups. All the subgroups showed a decrease in the levels of total 

cholesterol after the diabetes self-management program. Women, younger and illiterate 

subgroups had higher total cholesterol level means than their counterparts. 

Table 16: Mean and standard deviation of total cholesterol at time 1 and time 2 for the 31 
participants according to the three subgroups of gender, age and literacy. 

Group Time 1 Time2 
Mean sd mean sd 

Gender 
Men 4.03 1.22 3.69 1.0 
Women 5.84 1.05 4.78 0.78 

Age group 
<=59 years 5.20 1.40 4.45 0.96 
>=60 years 4.75 1.50 3.99 1.06 

Literacy 
Literate 4.64 1.02 4.08 0.94 
Illiterate 5.20 1.68 4.30 1.10 
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Table 17: Repeated measures ANOVA for the change in total cholesterol 15 weeks after the 
educational program. 

Source of variation ANOVA 
Within subject effect Between subject effect 
F p F p 

Time 32.854 0.000 
Time* gender 9.671 0.004 
Gender 16.727 0.000 

Table 17 shows that there was a statistically significant decrease in total cholesterol level 

for all participants following the DSMP (F = 32.854, p = 0.000). There was a statistically 

significant difference between men and women (F = 16.727, p = 0.000). 

Table 18: Repeated measures ANOV A for the change in total cholesterol with age and 
literacy separately as covariates 15 weeks after the educational program. 

Covariate Source of Within-subjects effect Between-subjects effect 

variation F p F p 

Age Time 1.516 0.228 

Time* age 0.296 0.590 

Time* gender 9.731 0.004 

Age 0.445 0.510 

Gender 15.119 0.001 

Literacy Time 5.671 0.024 

Time*literacy 0.357 0.555 

Time* gender 8.201 0.008 

Literacy 0.045 0.833 

Gender 14.997 0.001 
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Table 18 shows the repeated measures ANOV A for the change in total cholesterol after 

controlling for age and literacy separately. There was a statistically significant time effect 
after adjusting for literacy (F =5.671, p = 0.024) but it is non-significant after adjusting for 

age. There was a statistically significant gender difference after controlling separately for 

both age (F = 15.119, p = 0.001) and literacy (F = 14.997, p = 0.001). Time gender 

interaction was also statistically significant after adjusting for the two covariates of age (F 

= 9.731, p = 0.004) and literacy (F = 8.201, p = 0.008). 
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Figure l O: Estimated marginal mean for total cholesterol at baseline and 15 weeks after the 
educational program by gender (adjusted for literacy). 
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Figure 11: Estimated marginal mean for total cholesterol at baseline and 15 weeks after the 
educational program by gender (adjusted for age). 

While there was a significant difference between men and women before and after 

adjusting for both age and literacy, there was also a significant interaction between gender 

and time before and after adjusting for the two variables. At the same time women showed 

a higher decrease in total cholesterol level than men (Figures 10 and 11). These results 

indicate that women contributed more in the over all change of total cholesterol over time 

than men irrespective of their age and literacy. 

5.1. 7 Triglycerides 

Table 19 shows the unadjusted means and standard deviation of triglycerides levels at time 

1 and time 2 for the gender, age and literacy subgroups. All the subgroups showed a 

decrease in the level of the triglycerides after the diabetes self-management program. 

Women and younger groups had higher triglycerides levels at both time 1 and time 2 than 

their counterparts. The mean of the triglycerides levels for the illiterate group was higher at 

time 1 and lower at time 2 than the literate group. 
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Table 19: Mean and standard deviation of triglycerides at time 1 and time 2 for the 31 
participants according to the three subgroups of gender, age and literacy. 

Group Time 1 Time2 
Mean sd mean sd 

Gender 
Men 2.64 1.62 2.22 1.44 

Women 2.90 1.30 2.47 1.20 
Age group 

<=59 years 2.95 1.63 2.59 1.52 

>=60 years 2.59 1.26 2.13 1.06 

Literacy 

Literate 2.60 1.50 2.40 1.53 
Illiterate 2.88 1.43 2.32 1.16 

Table 20: Repeated measures ANOV A for the change in triglycerides for all participants 
15 weeks after the educational program. 

Source of variation ANOVA 

Within subject effect between subject effect 

F p F p 

Time 14.048 0.001 

Time* gender 0.029 0.866 

Gender 0.287 0.596 

Table 20 shows that there was a statistically significant decrease in triglycerides level for 

all participants following the DSMP (F = 14.048, p = 0.001). No statistically significant 

difference was identified between men and women. 
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Table 21: Repeated measures ANOV A for the change in triglycerides with age and literacy 
separately as covariates 15 weeks after the educational program. 

Covariate Source of Within-subjects effect Between-subjects effect 
variation F F p p 

Age Time 0.420 0.522 

Time* age 0.272 0.606 

Time* gender 0.063 0.804 

Age 0.548 0.465 

Gender 0.163 0.689 

Literacy Time 8.048 0.008 

Time*literacy 2.848 0.103 

Time* gender 0.043 0.838 

Literacy 0.005 0.944 

Gender 0.247 0.623 

Table 21 shows the repeated measures ANOVA for the change in triglycerides after 

controlling for age and literacy separately. Time effect was statistically significant after 

controlling for literacy (F = 8.048, p = 0.008) but it was not significant after controlling for 

age. There was no significant difference between age groups and between literacy groups. 

No significant time interaction found with each of the three variables gender, age, and 

literacy. 
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Figure 12: Estimated marginal means for triglycerides at baseline and 15 weeks after the 
educational program by gender (adjusted for literacy). 
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Figure 13: Estimated marginal means for triglycerides at baseline and 15 weeks after the 
educational program by gender (adjusted for age). 

Women had higher triglyceride levels than men at both time 1 and time 2 (Figure 12 and 

Figure 13) but the difference between them was statistically non-significant. 

Despite the time effect being significant after adjusting for literacy and not significant after 

adjusting for age there was no time interaction with age or literacy. At the same time no 
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significant differences between literate and illiterate subgroups and younger and older 

subgroups were detected. However, the illiterate group showed the largest decrease in the 

unadjusted mean (-0.56) compared with other subgroups (Table 19). These results may 

indicate that illiterate group contributed more than other subgroups in the overall change of 

participants' triglycerides over time, but it was not strong enough to explain all the change. 

5.1.8 Summary 

In summary this part provided the quantitative results of the DSMP. As can be seen from 

the results, participants' knowledge level and their adherence to recommended treatment 

were increased after the DSMP. At the same time participants' physiological 

measurements, BMI, FPO, total cholesterol and triglycerides were reduced significantly. 

Men showed a better diabetes knowledge level before the DSMP, while women following 

the DSMP improved more than men. Literate and younger subgroups had higher DKL than 

their illiterate and older counterparts at both times 1 and 2. As no time interaction with 

gender, age and literacy was found, it could be concluded that participants' knowledge 

level changed with time irrespective of the effect of gender, age or illiteracy alone. 

When participants were separately sectioned into gender, age and literacy subgroups, there 

was some differentiation within these subgroups for each of the variables included. 

However, as the numbers in the subgroups were small, further research is needed to 

determine the significance of these impacts. At this stage the results indicate there is value 

in maintain separate gender groupings, but age is less important. Literacy is also important 

because the educational method will differ if the groups are illiterate. The results of the 

qualitative data, provided in the next section, provide an indication of why the 

physiological measures improved so markedly. 

5.2. Results Of The Process Data 
Part 2 presents the results of the five sessions and the evaluation of the DSMP. These 

qualitative data were collected throughout the course of the action research and included 

written field notes, observations and taped interviews with participants' opinions about the 

food they ate, the exercise they undertake and their self management of diabetes before and 

after the DSMP are given. 
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5.2.1 Knowledge and behaviour before and after the DSMP 

Inadequate and inaccurate knowledge before the DSMP 

A main finding that emerged was the inaccurate and inadequate knowledge participants had 

about diabetes type 2 in general and its management. While the partic.ipants they had 

diabetes they did not know they had type diabetes. Some participants believed that being 

diagnosed with diabetes was not a chronic condition. They believed they had diabetes only 

when their blood sugar levels were high. The course of diabetes was not understood by 

participants, some stating that diabetes caused excessive urination and thirst only. Some 

people say because of diabetes one's mouth is severely dry or he feels frequently 

thirsty ... J'm not ... ! didn 'tfeel like this ... (Na3L62P8). 

The lack of knowledge about diabetes mellitus type 2 was noted from participants' 

narratives. Male participants in particular ascribed the main cause of diabetes to the 

environment ... the increase of chemical use and industry ... (A13LI6P42) ... due to nuclear 

pollution in the area ... (A14Ll6P42). The women participants believed their diabetes or 

increased blood glucose level was caused only by stress factors .. .I didn't have any illness 

from any thing before the death of my brother ... (A30L67P33J. We are mothers of big 

families ... upsetting is inevitable ... what we can do (A24L6P21). Diabetes happened to me 

suddenly ... when ... (son) admitted to hospital ... (Na2L8P5). 

Participants' personal experiences may have impacted on their understanding of the causes 

of diabetes. Some participants have close relatives with diabetes and related their being 

diabetic as a consequence of blood relationships. One participant considered blood 

relationship has a big impact on the health of the local c9mmunity. I J..71ow many in this 

town ... lots of complaints from marriages bern:een relatives. I named them the web ... and 

I'm one of them ... (A5L6P10). Another participant stressed the role of inheritance on the 

occurrence of his diabetes because many of his relatives had diabetes. My family has many 

diabetics ... my father, my grandmother, tivo uncles and my aunt ... all are 

diabetic ... therefore fair enough to inherit the disease ... (Al3L53Pl9). One educated 

participant thought that his diabetes was different to that of his uncle's because of 

difference in the course of the disease with him when compared with his older relative. 
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But I think diabetes with me is completely different to him ... my uncle's blood sugar level 

was frequently very high ... one of his eyes is completely blind and the other one is weak and 
can barely help him ... (A13L53Pl9). 

Participants' responses during discussions showed the high level of misinformation about 

the composition of food in terms of carbohydrates content and the consequence of eating 

such food on diabetes. Participants ate foods that sharply increased their blood glucose 

levels without realizing this effect. For example ... it is said that dates are 

good ... (Na3L44P7) ... J eat much sweet without any problems ... (NalL16Pl) ... / used to eat 

more than one apple, big amount of grape ... banana ... some times I ate four at 

once ... (A37L9Pl5). These examples of participants' dialogue indicated incorrect 

understanding about the composition of food and the caloric content. 

The maJonty of participants didn't know the importance of multiple smaller meals 

throughout the day to sustain an appropriate level of blood glucose. Many participants 

could not understand why their blood glucose levels were high despite them eating only one 

meal in a day .. .! don't know .. .! abstain from eating many things and most of the times I eat 

only one meal ... (A26L51 P46). Other participants ate food at inappropriate times in 

relation to the medicines being taken for diabetes .. ./ start the first meal very late nearly at 

midday ... (A24L22P23). 

Participants had misconceptions about taking medicines 

While many participants acknowledged they were experienced in taking diabetic medicines 

and showed the researcher how they took the medicines, unfortunately, participants 

administered them incorrectly. One participant was able to obtain oral hypoglycemic 

medicine without a prescription and he took it by his own decision .. ./took it on my 

responsibility ... ... my colleagues said don't be afraid ... (A13L5P15). Other participants 

take their medicines only when they decide they need to take it based on how they were 

feeling ... / some times stay for a week without medicine and I feel normal... (Al 1L32P29J, 

some times in the morning I took two tablets ... according to my need ... (Al3L25P18). Other 

participant substituted their diabetic medicine with folk medicine,./ drink a small cup of 

sheih (wormwood) that day instead of taking three tablets I took two ... (A14L52P26). 

93 



Another participant took two types of medicines on separate days instead of taking the two 

medicines together on the one day . .! took the large one (metformin) on one day and the 

small one (daonil) the other day .. (A35L63P47). These accounts indicate that participants 

lacked a real understanding of the functions of medicines in the management of diabetes 
type 2. 

Participants' understanding of their need to monitor the blood sugar level 

The study revealed that self-monitoring of blood sugar was not practiced. It was common 

for participants to go without checking their blood sugar levels for several months. For 

example one participant, surprised to hear that her blood sugar reading was high said ... 

the previous reading was normal... When I asked her how long since that reading was 

taken she replied .. .it was six months ago ... (P33L64P48). Without the aid of a glucometer, 

most participants depend on self judgment about their blood sugar levels. For example one 

man said .. ./don't have a glucose machine but I f...7zow when it becomes high or low ... by 

experience (A14L50P26), ... it is commonsense ... (Al3L29P18). There was only one 

participant who claimed he had a glucometer and could monitor his blood sugar by himself. 

Incorrect management of sick events 

Participants didn't know how to treat hyperglycaemia but in contrast they seemed able to 

treat hypoglycaemia. Many participants reported they visited the emergency departments at 

the hospital for uncontrolled glycemic conditions which revealed they had had severe 

hyperglycaemia. Hypoglycaemia was reported by many participants but they managed it 

immediately. Many participants said they ate anything immediately when they felt their 

blood sugar decreased. 

Other than hypo and hyperglycaemia participants managed everyday sicknesses with foods 

or drugs which may very seriously devastate their health. Many participants reported they 

treated constipation for instance by drinking olive oil. Some treated their flu by eating 

halvah (composed of sugar and sesame) with pure butter added, thinking that high energy 

food will fight flu or prevent it. 
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There was increased knowledge fol/owing each session of the DSMP. 

The narratives of participants after the DPSM indicated the improvement m their 

knowledge of diabetes and its management. One participant summarized the mam 

knowledge they lacked before the program that they acquired during the program. 

Really the program was good because many peoples lack the knowledge about many 

things ... specially the issues of nutrition to limit ... nutrition issues are the basic in 

management of diabetes ... also some didn't know about diabetes and how it happened and 

what are the causes of diabetes ... (A14Ll 7P24). Two participants stated: ... information is 

very important and a lot of it is new ... (A4L24P35) ... actually ... our knowledge improved 

session after session ... (A7Ll0 P22). 

Some participants claimed that although they had some existing knowledge about diabetes 

from self-reading or hearing from health care workers they added new knowledge by 

attending the DPSM. For example: I consider I used to take care of my diabetes ... your 

teachings supported my knowledge and increased it in the way I understand how diabetes 

occurred ... (A5L44Pl4) ... I read about diabetes in newspapers and in magazines ... even so 

I got new knowledge from the program ... (A14Ll 7P24). One participant also acknowledged 

that the accuracy of the information obtained from the professional participants improved 

what he had known before ... we hear from people ... we hear it causes excess urination and 

tiredness ... but not clear like now ... (A27L31P3 7). 

One participant described how the program let her understand the meaning of 'diet or 

regime'. She frequently heard from others advice about caring for her diabetes but now she 

understood what was applicable. We frequently hear about hem 'yah (diet or regime) but we 

didn't care because we didn't understand it well ... After the program !found it is adoptable 

and found the results are encouraging ... I lost my weight ... from 88 to 83 kilos over three 

months and I feel physically better ... (A35L8P39). Other participants specified how the 

program improved their knowledge about food in general and how food affects diabetes: 

this is the first time we know about the effect of the amount of food on diabetes 

... (A27L21P37), ... I now know what foods suit me ... (A37L7P15). Another participant 
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indicated that s/he had learnt new knowledge about a specific food subgroup: I learned the 
importance of fibre infood ... (A13L77P20). 

Taking the food in divided multiple meals throughout the day and at appropriate times in 

relation to the medicines being taken for diabetes was appreciated by participants. For 

example I start taking medicines early and have breakfast ... (A24L22P23) ... J start to eat 

more than one meal ... I have a light breakfast early morning... eat or drink some thing 

before the lunch time ... a light evening meal and if there are fruits or vegetables ... apple or 

banana at night .. .feeling hungry before meals time now is very rare ... (A7L13P23). 

After the DSMP five participants were identified to have purchased glucometer machines 

and some intended to do so. Gaining knowledge on how to monitor their own conditions 

was appreciated by participants after attending the program. . .. / bought a glucose 

monitoring machine and this is helpful ... before we didn't know about this machine and its 

importance ... (A35L8P39). 

Collectively these findings showed that the DSMP was able to improve participants' 

knowledge about diabetes in general and their knowledge of how to self-manage the illness 

effectively. Although the improvement in participants' knowledge alone is not enough to 

let people change their lifestyle, the study also showed that the participants changed their 

behaviors as well. Participants' narratives reflected their behavioural changes in eating, 

activity and self monitoring. 

Eating behaviours prior to the DSMP 
Participants' narratives revealed how their behaviours prior to the DSMP resulted in the 

elevated physical and biological measurements obtained in the initial assessments. The 

majority of participants indicated that they ate the same food as non-diabetic people. For 

example: ... / eat any thing ... like others in thefamily ... (A37L1P15), we didn't avoid any 

thing ... eat normally, fat, sweets ... any things ... (A24L22 and 23P2) actually ... we eat like 

other family members ... what they eat we eat ... no restrictions ... (A21L2l and 22P37). 

Participants' responses revealed that they were completely unaware of the relationship 
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between the composition of ingested carbohydrate foods and their high blood glucose levels 
as evidenced by their behaviours. 

The majority of participants yielded high readings from blood glucose tests taking at the 

beginning of the sessions. When the professional participants discussed the food eaten in 

the last twenty four hours by participants we found that all participants indicated their 

fondness for ingestion of seasonal fruits like grape, water melon, fig and many others. I 

don't think of the amount of fndts eaten .. .I usually eat more than one apple, big amount of 

grape ... banana ... some times I ate four banana at once ... (A37L9+10P15). Furthermore 

drinking tea with a large amount of glucose added is very common in the Jordanian 

community. Some participants claimed they felt sick when they didn't drink tea or they 

reduced the amount of tea consumed. I drink tea .. .! feel a headache without tea ... all our 

tea is rich in glucose (Na2L43P7) .. .I used to drink more than four glasses of tea ... (A37L2 

and 4P15) ... tea ... if not with sugar ... we couldn't drink it ... (A27L21and22P37). 

People who didn't understand diabetes thought that they could eat anything since they have 

no apparent problems due to diabetes. For example .. .I eat normally and even when I eat a 

lot of sweets it is without any problem happening with me due to diabetes (Na1L16Pl). My 

sons frequently advise me to reduce drinking sugary tea and eating sweets but i,vhile I feel 

normal and not affected by diabetes I don't listen to them (NalL18Pl) . 

••• "That's enough ":the change in eating behaviours following the DSA1P 

The majority of participants indicated that they changed the type and the amount of the 

food they ate. For example participants indicated that they reduced the amount of fat in 

their food now we start to reduce many things ... remove the extra fat from meat and chicken 

(A24L22 and 23P23) ... reduced the amount of rice ... piece of meat 1vithout fat. Other 

participants stated that they reduced or abstained from eating sweets and other sugary foods 

we stop eating sweets ... no more glucose added to the tea (A7L13 and 14P23) .. .l reduced 

the amount oftea ... (A31L2 and 4P15). I reduced drinldng beverages and sugary tea ... and 

avoided all sweets ... (A4L31 P35) 
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Many participants reported that they added new food types which were absent from their 

menus previously. The majority now considered salads as an essential part of their food: 

Now I make it (salad) essential with food (A37L9+l0Pl5) ... salad became essential with 

meals ... (A13L77P20). Participants said that salads, which usually are made from low 

caloric foods such as tomato and cucumber, helped them satisfy their hunger with a smaller 

quantity of foods than usual. Salad let me feel sated and then the amount of other foods is 

reduced ... (A14L24 and 26P25). I make salads essential with every meal to fill space in the 

stomach before the main meal...this lets me reduce the amount of rice and bread I eat 

(A13L9Pl7). Participants also considered milk as a new food stuff which they had 

neglected because they don't know how important it was in their diet. Milk ... / was never 

interested in drinking milk until the program .... Now he (son) brings me pack of skimmed 

milk (A37L9 and 10P15). 

As a consequence of learning the importance of smaller, multiple meals throughout the day 

participants started eating food at appropriate times in relation to the medicines being taken 

for diabetes. I make breakfast essential ... ! start to take the medicines early (A24L22 and 

23P23) .... / start to eat more than one meal ... ! have a light breakfast early morning, eat or 

drink some thing before the lunch time ... light meal evening and if there are fmits or 

vegetables ... apple or banana at night ... (A7Ll3 and 14P23). 

J11activity of participants prior to the DSA-fP 

While food was not restricted by most participants prior to the DSMP, in contrast physical 

activity was very restricted. A finding emerging from the discussion of physical activity 

was that participants led a sedentary lifestyle as they had no understanding of the benefits 

of activity. Generally, employed participants undertook only the activities related to their 

work while unemployed or retired men did no more than go to the mosque and practice 

praying. An active participant described the limits of activity that men in the town usually 

do. 
When they retire or have nothing to do they just sit in the front of the shops and stores ... just 

chat and gossip. They have nothing to do only go to the nearest mosque and return back to 

the same place. Even most of those who are working either in the government or the 

military do nothing physical...but only sit behind their office desks (A5L22P 12). 
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Most women worked domestically and were not in external employment. Because of the 

very conservative culture of the local community, if women are not employed they usually 

stay at home and undertake house work that requires limited physical activity. I usually 

stay at home; I never go out ... (Na1L29P2 and L46P3). I have not gone out the house for 

two months (Na2L23P6). Some women think that because they are old (over 60 years) 

family members will care for them and also do the house work. This situation makes some 

participants less active. I'm 65 years ... whatever I need, my daughters help me with the 

house work and my husband and sons provide me with every thing ... (Na 1 L31 P2). I rely on 

my daughter ... / spend most of the time sleeping or sitting down doing nothing 

(A37L12P15). 

Increased activity levels following the DSMP 

Following the DSMP participants understand the importance of physical activity to 

improve their health and quality of life. Really many things are now understood and I 

started to practice ... also really I increased the amount of activity by walking and 

occupying myself by any work (A 13L 77P20). I take some times to walk ... !now do most of 

the house work {A37L12Pl5). Other participants stated that despite the fact they had 

increased their activities they remained dissatisfied with the amount of activity they were 

undertaking. Some times I practise walking .. . I stop the car aside and walk and some 

times I do some work that needs effort. But I see it needs more .. .I know ... rm not satisfied 

myself. .. (AI4L35P25). Some times I walk around ... not much. But I depend on my self for 

doing the house work more than before ... (A27L31P38). 

Moreover modifications in the foods consumed and the activities undertaken allowed 

participants to feel healthier. I feel physically better ... (A35L8P39), I practise i,val/dng and 

it helps me feel better, I feel very healthy (Al3L9Pl 7). Other participants reported that 

applying what they learned during the DSMP helped them lessen or eliminate some 

complaints they related to diabetes. Previously I feel exhausted eve1y day in the morning 

and some times I have a stiff neck and joints. But after we learn the exercises and increase 

walking these complaints have nearly disappeared and I feel greatly better .... Previously I 

had a lot of feelings like hotness in the feet and hands .. .it is like burning (A7L10 and 

11P22). 
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One participant related the decrease in her blood pressure to her newly adopted behaviours. 

Even my blood pressure became good ... I measured it a few days ago it was 120170 

(A30L 7P3 l ). Another participant explained how his new eating behaviours helped to 

relieve his constipation. It reduced the problem of constipation which has always 

accompanied my diabetes ... ! concentrate on leafy salads and cucumber ... (Al4L24P25). 

5.2.2 Evaluation Of The DSMP 

A new way of learning 

Following the program, participants learned to self care more effectively by sharing their 

understandings about diabetes type 2 not only with the professional participants, but also 

with their neighbors and relatives. Gathering people together and letting them chat with 

each other about their problem is a valuable learning process. Interestingly, this method is 

much underutilized in Jordan in a culture where talking and sharing experiences is such an 

everyday event. One participant commented ... I think we can benefit from each others 

experiences ... as diabetic people by ourselves we can meet and chat about our problems 

even when there is no educator ... (A5L6P10). It was not strange for the participants to sit 

and talk with each other without restrictions it is very similar with the evening meetings and 

chatting which was usually done by older peoples ... (A13L9P39). 

This project may have been successful because of the development of shared 

understandings between those who had diabetes type 2 and those who care for people with 

this illness meeting collectively. The language used was very simple and understood by all 

participants .. .It was very clear ... the language lvas very simple and well understood, we 

didn't hear foreign words ... (A5L40; 42P13). The lmy of teaching was very good ... it helps 

in zmderstanding ... (A 14L33P25). 

From passivity to engagement 
Another important finding that emerged was changing participants' passivity into active 

participation. Involvement of the participants in the decision making process was not 

straightforward. Initially they were reluctant to take the initiative in the learning process. 

For example in the first meeting with the 'literate male group' after completing the baseline 

data collection, I discussed with them the agenda and the primary plan of the program. I 

informed them that the program was scheduled according to the responses of the majority 
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in the primary data that were collected in advance but still subject to negotiation by them 

and amenable for change according to their decisions. Some participants remained passive 

and indicated they expected to be no more than listeners. Their responses were "we are 

ready for anything ... ", "you are the expert" and "you know". 

However, the situation changed when they were offered the chance to choose one of two 

options. When one of the professional participants asked others Do you want to start 

talking today or to keep the session for the next week many responded at once why not 

continue today ... we are free (S31/7/04). Another example of the passive role of some 

participants was their response at the beginning of the discussions in the first session. I 

started the discussions by asking questions like what do you know about diabetes? TVhy 

does diabetes happen? TVhat are the causes of diabetes? and I gave every participant the 

chance to answer. While some participants responded to the question explaining their 

understanding of diabetes, a few responded negatively saying we came to hear from you. 

Participants' comments on the organization of the program reflected their appreciation of 

the time and the place .. place and time are suitable and in hand for every person in the 

town ... (A14L28P25). The venue is owned by the local community and they expected to be 

able to use it for their needs at any time they require .. the place is very good ... it is 

available to serve people ... (A 11L12P29). From participants' point of view, there was no 

excuse for people who were invited but did not attend, even those who were employed. 

Workers can attend on Saturday (weekend) instead of Sunday ... why not attend ... 

(A7L4P21). Non-attendees who were interviewed didn't give the time and place of sessions 

as a reason for not coming the venue is very close and I'm free ... I'm not working ... 

(NalL12Pl). 

Participants felt empowered 
At the completion of the sessions, participants identified that they believed they could now 

manage their condition effectively. Participants expressed a sense of hope where previously 

they had a sense of resignation and acceptance that nothing could be done to improve their 

health. 
Before I had lost the hope in the whole of life ... ! think this is the thought of many others ... if 
not from the beginning it will be at some stage of the disease ...... some times one thinks that 
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in the future he will lose his hand, lose his leg ... etc ... because of diabetes.... . .. This will be 

the effect .... But when one knows about these issues and benefits ... now he has awareness 

that this disease becomes afriendfor whom he deals with in a good way ... (A14L19 and 
20P24). 

Participants indicated they could now resist some social pressure that previously had 

effected their ability to control their diabetes ... before ... when I visit relatives I eat or drink 

what they introduce to me. But now no ... I stop responding to their pressure ... (A27L21 
P37). 

Participants started search for help after attending the program. One professional participant 

noted ... Another thing I noticed is two of participants came asking to teach them how to 

use the gluco-check machine ... (HW1L5P14). 

Others were indirectly affected by the participants 

Many participants indicated the effect of the learning would extend to others in the 

community specially the participants' family members. One participant described how she 

discussed every thing learnt from the sessions with her non-diabetic daughter; every day ... 

my daughter asked me ... and I told her every thing we learnt ... (A35L9P39). Another 

participant told how her sons changed their view about what is right and wrong for her 

regarding the type of food she should eat ... even my sons now understand my 

health ... previously they express their love by presenting me ltlith sweets ... now they have 

stopped that ... (31L9+10P15). 

People in the village would come aware about diabetes through learning from participants. 

One participant reflected on the possible effect of holding the program in the town for other 

non-attendees with diabetics as well as non-diabetic people. He said 

Participants directly learned about diabetes and they will indirectly let their family 

members learn about diabetes too because people will talk about what happened. I'm sure 

others who did not attended benefited because people hear from attendees. lvfothers will 

inform daughters, sisters or husbands 'we hear today about this ... and about that thing ... 

and neighbours will inform each other l·vhich will increase the public awareness· ... and 
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general people then by themselves will ask what and why diabetes ... and so on 
(A5L38Pl3). 

A learning opportunity for professional participants 

Health care workers especially doctors and nurses were not providing self-management 

education to patients. The introduction of the diabetes self-management program made a 

major impact on the health care workers and how they might go about providing care for 

patients. All of us who engaged in this project recognized that we had learnt by sharing and 

talking with each other. The primary doctor of Al-Adna'nyah health care centre where the 

research was conducted considered he was extremely fortunate to have the diabetes self-

management program in his centre for several reasons. First he could see the effect of the 

program on patients I noticed the effect of the program reflected in the patients and their 

families' talks .. . (HWI L5P 14). He also benefited personally ... personally I benefited from 

participating in this program... I learned a lot from the nutritionists and the 

physiotherapist ... (HW1L3P14). Participants meeting in groups added another dimension in 

the social relations between patients themselves and between patients and health care 

workers. The hierarchical relationship that usually dominates between patients and health 

care providers could be changed. This program improves our relationship with patients and 

between patients themselves ... it reduced the gap between us and patients ... we feel as if we 

are one family ... not doctor and patient ... (HWIL4Pl4). 

Even when there are guidelines to follow in health promotion for chronic conditions such as 

diabetes, nurses who are expected to educate people with diabetes were not prepared to do 

that. Nurses who participated in this educational program indicated that although they are 

assigned to educate people with diabetes they didn't have sufficient knowledge. As a nurse 

I am required to teach patients ... Actually this is the first time I learn these things about 

diabetes ... such as how diabetes happens ... we understood regime is just to eat this and not 

to eat that ... (HW2L7P14). 

The professional participants learnt that rather than lecturing people, discussion with others 

facilitated a better understanding of the situation. This lvas very interesting ... we benefited 

from the way the sessions were held through the dialogue between all attendees ... 

(HW4L9P15). 
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The DSMP has demonstrated how health care education for chronic illness management 

enabled participants to make significant behavioural changes that improved their quality of 

life. During the DSMP participants told of their experiences with the Jordanian health care 

system prior to the program. I have identified these as barriers that currently still exist that 

will continue to prevent people from effective self management of diabetes type 2. 

5.2.3 Barriers 

Patriarchal health care model 

The majority of participants complained about the way they were treated by health 

personnel at doctors• offices. They claimed little time was spent in consultation with a 

doctor and that most of the effort of doctors was just prescription of medicines. Many 

participants claimed they were never advised by doctors to take the necessary actions for 

caring for their diabetes such as consulting nutritionists, visiting eye specialists or 

monitoring their blood glucose levels. Never anyone ... no one talks to me about this 

(visiting an eye specialist) (Na3Ll9P6) . 

... No ... I didn't even hear about him (dietitian) ... this is the first time (A37L37Pl6) 

... He (doctor) wants to get rid of you by writing the prescription and say good bye ... 

(A14L85P28) . 

... never ... we barely draw the words from his (doctor) mouth ... there are many visitors ... he 

just gave me the prescription and asked me to do blood tests. Even when we go to the 

doctor they take the file and gave us the prescription without seeing him ... (A27Ll 3P3 7). 

Some participants reported that doctors treated their condition according to the recent 

symptoms. When the diabetes was the reason for the visit, doctors didn't check the person 

for any diabetes-related complications. If the visit was for a different complaint, the doctor 

didn't check on the person's diabetes. One participant reported I visited the doctor 

because of an irritating cough ... the doctor wrote me the prescription. H'11en I purchased 

the medicine I find that the leaflet contains information indicating that this medicine will 

devastate my cardiac problem. Then I return to the doctor telling him about the 

medicine ... he just say "sorry I didn't seen your file" (Al 8L6P39). 
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Another participant spent several weeks complaining of dizziness. The doctors searched 

for the reasons of the dizziness but did not give her any explanation. She only found out 
she has diabetes when she visited an advanced medical centre . 

... At the beginning I was complaining of dizziness from an unknown reason. I visited 

doctors here in Al-Karak and no one found the cause of the dizziness. My husband has 

private health insurance ... he took me to a private doctor in Amman. The doctor did many 

tests and x-rays and found that I have had brain infarctions and he found I had diabetes ... 

in addition to high cholesterol ... (A27L36P36) 

Health professionals had not told participants about the complications of diabetes type 2. 

When participants with diabetes type 2 had complications identified, these were mostly 

dealt with by health professionals without discussing with patients the possible link 

between these problems and diabetes. Some participants' narratives revealed how health 

professionals neglected the contribution of diabetes to the patient's condition under 

treatment. For example, a participant was admitted to hospital due to brain infarction and 

spent about two weeks hospitalized. When I asked 'did the doctor or anyone in the hospital 

tell you how to manage your diabetes' she replied: ... no .. .! spent about two weeks in the 

hospital ... they gave me the medications and brought to me special food ... v.·hen I was 

discharged they gave me the medication for diabetes, cholesterol and hypertension ... that's 

all (A27L9P36). This participant was also asked about the advice provided by health 

professionals when she followed up with them. She said: never ... we barely draw the words 

from his (doctor's) mouth ... there are many visitors ... hejust gave me the prescription and 

asked me to do blood tests ... even when we go to the doctor others take the file and give us 

the prescription without seeing him ... many times this happens ... {A27Ll 1and13P37). 

These examples indicated that participants were not aware and were not told about the 
• 

damage that could happen as a consequence of long standing high blood glucose. In fact 

unmanaged diabetes type 2 causes damage to many organs which remains hidden for a long 

period (Adler et al., 2000; Stratton et al., 2000). Unfortunately it is difficult to get people to 

change their behaviours when they have not experienced adverse symptoms or have a good 

understand of the consequences of long standing hyperglycaemia. 

105 

'. ~: 



. : .~ .. A , .. ., 

However, interviews with some participants and notes taken after the DSMP revealed the 

important of participants attending an educational program. Participants said they 

understood new behaviours in their daily life including the improvement in food 

consumption, physical activity, medicine taking and in monitoring their own condition. 

In general participants claimed they were not told by doctors or other health professionals 

nor given any written information about diabetes or its management, such as glycemic 

control, HbAlc, foot care or physical activity. 

High cost of managing diabetes in Jordan 

Many participants claimed that the high price of items such as glucometers and strips would 

make it difficult for each participant to purchase this equipment. Some participants stated 

that healthy food such as fresh juices costs more than non-healthy foods such as the 

synthesized or powdered fruit juice. Most fresh fruit is expensive which means that some 

people will not be able to afford these food items. 

Some people have one (gluco-meter) ... who could buy it ... why not (too expensive) 

(Na3L53P8). 
Following a healthy regime needs extra money .. Jmits now very expensive ... one got 250 JD 

{I JD=l.4 USD) and have a car and a family he couldn 't ... lettuce today cost 0.35 JD who 

will buy it ... while few weeks ago it was very cheap I bought 6 bundles for 0.50 JD ... so 

when it available I eat approximately one per day ... cucumber today cost 0.50JD per kilo .. . 

I am trying to reduce all juices that are available in the market ... who can get natural juice 

... the available orange here is not fresh and prices are very high and not imaginable ... 

(A13L37Pl9) 

Regarding glucose self-monitoring, I noticed the high costs of this equipment in Jordan 

compared with that in Australia 10• Despite the large difference in the income between the 

two countries, in Jordan the price of glucometers of different brands and their testing strips 

were nearly double of that in Australia (March-April/ 2004). 

•0 I bought the Accu-check glucometer for less than 40 A$ while its cost in Jordan was more than 90A$, and 
the price of the testing strips were 25 Ac vs. 50 Ac 
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Jordanian culture and norms 

Participants frequently referred to some cultural behaviour which interfered with their 

adherence to the effective self-management of diabetes. There are some social behaviors 

which represent the people's generosity, which result in people eating too much or eating 
the incorrect food. 

But the problem is the social pressure ... where some times you have to satisfy others on 

behalf of your health... When you say I'm a diabetic ... they press you to eat saying this time 

will not affect you ... this thing will not affect your blood sugar ... (A5L16Pl 1) 

There is a common believe in Jordan that it is only acceptable for the very young or low 

status people to engage in a lot of physical activity. Consequently, this conservative 

attitude to physical activity in the Jordanian community restricts the opportunity for people 

with diabetes to increase their physical fitness or even perform their usual work. The 

program highlighted that increasing physical activity to improve their physical health 

would result in participants facing other challenges. 

Here people still think if one dresses in shorts and nms in the streets it is doing childish 

behaviour or madness. Even when someone is doing the shopping without using his car 

they comment "why is he walking while his car is parked at home" ... (A5L22Pl2). 

I'm an old man,· if I tour around in the village ... people will say this man has become a 

dotard ... (Al7L61P47). 

Finally, some people with diabetes adapted to their illness and accepted that their illness is 

the will of God. In these cases participants were less interested in searching for help or 

undertaking self management. I didn't care about it ... we accept God's i,vill (NlL43P3). 

In conclusion, the narratives of participants showed that the DSMP was able to help 

participants modify their food and activity behaviours. Participants described the high level 

of misinformation they had about diabetes and "wrong" behaviours they usually do that 

badly affect their health. Participants subsequently described how attending the DSMP 

improved their knowledge about diabetes and helped them changed their behaviours 

positively. As a consequence participants stated that they are healthier than they were 

before the program. 
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The findings in this section support the numerical results presented in part I of this chapter. 

Both the numerical and process findings were indicative of the successful of the program. 

Collectively they show how the DSMP increased participants' knowledge about diabetes 

and their adherence to recommended treatments. In addition the impact of DSMP on the 

participants' physiological outcome as measured by FPG, BMI, total cholesterol and 

triglycerides was established. The following chapter provides a discussion of these 

findings in light of extant literature. 
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CHAPTER6 

DISCUSSION 

This chapter discusses the results of this action research project in relation to existing 

literature on educational programs for the management of chronic illness for both 

developing and developed countries. Changes in the physiological measures as indicators 

of behavioural modification and the surveyed data taken from participants at time 1 and 

time 2 are discussed and compared with similar measures in the extant literature. The 

process results are presented with reference to adult learning and chronic diseases self-

management theories. The use of the action research method is discussed followed by the 

challenges and implications ofthis research. 

6.1 Discussion Of The Findings 

The major finding of this study is that the program developed collaboratively with all 

participants was very successful in improving their health and their ability to self-manage 

their chronic illness condition. Participants actively engaged in the process and succeeded 

in increasing their knowledge of diabetes type 2 and their capacity to self-manage. This 

success was determined from behavioural changes in foods eaten, increased activity and 

blood glucose level monitoring as evident from improvement in the physiological 

indicators. 

Following an extensive literature review no Jordanian published studies of the result of an 

educational program for people with diabetic type 2 or the effect of education of diabetic 

patients on their behaviour or glycemic control were found. Although the Jordanian 

government has a primary health care policy with the organization at government levels, 

little impact has occurred outside the larger cities in villages. Within the population there is 

little to no knowledge of primary health care and the implication of the effective self-

management of a chronic illness such as diabetes type 2. The absence of educational 

programs for diabetic people in Jordan particularly in the remote areas was confirmed by 

this study. The study revealed that participants in this study, except one, were never 

exposed to any form of education and even nurses whom expected to be the main provider 

of health promotion were neither doing that nor have the knowledge to do that. Moreover 

the only participant, who acknowledged he had been offered a limited education about 
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diabetes self-management despite being treated with insulin, admitted that no one advised 

him to regularly monitor his blood sugar level. 

Overall, participants had a significant increase in their understanding of the illness and its 

management as reflected in participants' changed behaviours that were sustained for over 

three months following the program. Hedges (cited in Heimlich & Norland, 1994: 28) 

described learning as being "able to do some thing you have never done before and to 

remember it so you can do it again". Participants in this study initially stated they had 

minimal knowledge about diabetes type 2 and its management. The depth of their learning 

was evidenced by the sustained changed behaviours to support effective continual self-

management. 

At time 1, participants indicated they didn't receive treatment as identified by best-practice 

evidence. Many participants stated they made mistakes even in the type and dose of 

medicines they were taking because they were incorrectly informed how to take the 

medicines. In this study participants interacted with the professional participants and learnt 

about their medicines, correct dosage and times of administration. However, although 

people with diabetes type 2 are adherent to the prescribed medicines this is insufficient to 

ensure effective self-management. The nature of diabetes type 2 is so complex that the 

management cannot rely only on adherence to medication regimes. As identified by Funnell 

& Anderson (2004) people with diabetes type 2 need to know and do much more, (Funnell 

& Anderson, 2004) including self-monitoring of blood glucose levels. 

Participants' knowledge level improved by 21%(Table2) after the DSMP. Since there was 

high rate of illiterate participants, this was a substantial improvement when compared with 

rates published in other international studies (Brown et al., 2002; Funnell et al., 2005; 

Maulden, Melkus, & Cagganello, 2006; Miller et al., 2002; Rickheim et al., 2002). For . . 
example, Brown et al. (2002) reported 14.4% increase in the knowledge level of the 

intervention group three months after the educational program and Rickheim et al. (2002) 

reported 33% increase in the intervention group six months after the education. In both 

Brown et al. (2002) and Rickheim et al. (2002) studies participants started with a higher 

knowledge level (60% true answers) than participants in the current study (50% true 

answers). 
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Interestingly, knowledge assessment as an outcome measurement in patient education is 

criticized by many authors (Cooper et al., 2001; Brown, 1990, Anderson and Funnel, 1999; 

Coates and Boore, 1996). These researchers questioned whether the improvement of 

knowledge level indicates an improvement in participants' glycemic control. Researchers 

usually assess the knowledge level of diabetic patients using instruments they have 

specifically developed which could be unreliable and/ or invalid (Cooper et al., 2001; 

Brown, 1990). Consequently, comparability of survey outcomes from different research 

studies is questionable. 

Many authors (Coates & Boore, 1996; Garrett et al., 2005; Norris, Engelgau, & Narayan, 

2001) agreed that diabetes knowledge alone is not enough to predict the change in the 

metabolic control of diabetes. However, people with diabetes need 'a threshold' of 

knowledge level as 'a predisposing' factor that contributes to self-efficacy (D'Eramo 

Melkus et al., 2004; Garrett et al., 2005). While knowledge alone does not necessarily 

change behaviour, the active process of engaging participants was critical to achieve the 

desired outcomes for these participants. 

In countries with well developed health care systems the main outcome measure used to 

evaluate the glycemic changes following diabetes education is haemoglobin AlC (Norris et 

al., 2001; Brown, 1990). Other physiological measures include blood glucose level, blood 

lipids and body weight (Anderson et al., 2005; Brown et al., 2002; Miller et al., 2002; 

Mauldon, Melkus, and Cagganello, 2006). Using blood glucose level as a single outcome 

measure of glycemic control in diabetes education is usually very rare. Only one study 

(Uddin I. et al., 2001) from a developing country was identified that used FPG as a single 

outcome measurement of a diabetes educational program. While the current study 

attempted to use HbAlc results, this was not possible because of technical limitations 

(described in 4.1.2). Consequently, until the provision of this assessment in Jordan is more 

reliable, other me.asures should be used to provide feedback on glycemic control. 

Improvements in the physiological (FPG, Triglycerides and Total Cholesterol) and BMI 

outcome measures of this study were similar to that reported in comparable studies in terms 

of the educational contents, contact time and follow-up duration (Brown et al.,· 2002; 
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Funnell et al., 2005; Mauldon, Melkus, & Cagganello, 2006; Miller et al., 2002; Rickheim 

et al., 2002). Before the DSMP all physiological outcome measures taken for participants 

were far from normal. By engaging in discussions with dieticians and other health 

professionals, participants learned about the amounts and nutritional contents of different 

foods that affects their physiological status. Many inaccurate ideas were corrected and 

participants changed not only the type and amount of foods eaten, but also the pattern of 

eating. The changes were evidenced by the significant differences in the levels of FBG, 

triglycerides and total cholesterol over three months after the DSMP was completed. 

After the DSMP people knew what food could be eaten that improved the glycemic control. 

They knew about the composition of food, the caloric value and how frequently they should 

eat to manage the blood glucose level. They reduced the fat and sugar contents and the 

amount of food eaten. These changes were reflected in the significance decrease in the 

fasting plasma glucose levels, and in the significant decrease in cholesterol and 

triglycerides. Women had a bigger decrease in the cholesterol than men. The BMI also 

decreased as people lose weight as a result of diet changes and activity 

Participants became much more active following the DSMP. They were aware of the need 

to be more active whether this was through participation in work in the home or doing more 

walking. In addition, the incorrect use of diabetic medicines changed and participants used 

their medicines appropriately. 

Self-monitoring of blood glucose was initially a neglected activity by participants in this 

study. Participants did not know it was important to monitor their condition and they did 

not own monitoring equipment. Self-monitoring of blood glucose is considered to be an 

essential part of diabetes self-management. People with diabetes get timely feedback on 

blood glucose status that can be used to adjust self-behaviour to achieve and maintain the 

individual's glycemic goal (Karter et al., 2001; Sarol et al., 2005). Karter et al. (2001) in a 

large cohort study proved that self-monitoring of blood glucose was associated with lower 

HbAlc levels among people with diabetes type 2 who were non-insulin requiring. 

Prior to DSMP only one participant reported he had a glucometer and the skill to self-

monitor his blood glucose level. Moreover many participants said they did not 
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systematically have blood glucose levels monitored, and blood glucose level readings taken 

either by health care providers or themselves could be several months apart. Most 

participants claimed they were never advised to monitor unless they had had an 

appointment to visit the doctor. Simultaneously some of them reported they spent years 

without seeing a doctor. However, after the program five of the ten participants interviewed 

had bought monitoring equipment and started evaluating their blood glucose while other 

participants said they planned to purchase the equipment in the future. 

The current guidelines on managing diabetes in Jordan do not recommend self-monitoring 

of blood glucose. The Standards of Care for Health Centers in Jordan (MOH, 2002: 12) 

stated that "Diabetics should be seen on a monthly basis until well stabilized" and 

recommended that FPG levels should be monitored at each visit. HbAlc testing is 

recommended for every three months (MOH, 2002), although this test is not available for 

people living in remote areas in Jordan. The current study revealed that despite the 

recommendations, the HbAlc is regarded as a non-routine test in the area of Al-Karak and 

even if it is performed the reliability of the result is questionable. Additionally, the 

Standards of Care for Health Centers in Jordan guidelines (MOH, 2002) do not stipulate 

retesting of the blood sugar level after a person's BGL is 'stabilized', whether the HbAlc 

has been tested or not. 

Seventy percent of the participants of the current study had BMI > 25 and more than forty 

eight were obese (BMI => 30). It is not surprising to find this high rate of overweight and 

obesity in participants of this study. Ajlouni, Jaddou and Batieha (l998b) found that obesity 

(BMI =>30) in semi-urban communities in Jordan affected 49.7 % of adults aged 25 years 

and over. The Jordan Morbidity Survey (Abbas & Kharabsheh, 1996) reported that 68% of 

the sample of2,430 were either overweight or obese. 

Physical activity as a cornerstone measure for controlling diabetes and body weight along 

with diet and medicines is rarely practised by participants. At the outset of the study most 

participants indicated they never exercised and they rarely undertook work that required 

any additional effort. Most participants are retirees and not working, while a few were 

working in their own business. Participants stated several reasons for their inactivity 

including a lack of knowledge and the culture. Many participants indicated they didn't 
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know about the importance of physical activity to reduce body weight and control diabetes. 

They stated that no one advised them to increase their activity. Culture has indirectly 

impacted on the physical activity of the local community. As participants stated it is not 

usual for instance, for the local community to see an adult man jogging in the streets. 

Moreover participants indicated they may refrain from taking advantage of increasing their 

physical activity when doing some routine work that required some physical effort, for 

example 'walking while shopping' instead of using the car. Participants responded in this 

way because they know they are observed by others and they feel embarrassed. While such 

thinking can be attributed to cultural attitudes, it is well entrenched because of lack of 

public education and awareness. 

The lack of official interest in the importance of increasing physical activity for the 

population in Jordan is another reason for the acceptance of low levels of physical activity. 

There are very limited or no public entertainment services such as parks or clubs or 

governmental health promotion programs that encourage and enable local people to be 

more active and practise and participate in exercise However, participants in the DSMP 

engaged actively in the discussions about the relationship between physical activity and 

one's health. Also participants were trained to do simple exercises that could be undertaken 

in a socially accepted context. In the session that linked activity with diabetes, the 

relationship between diabetes and hyperglycaemia with physical activity was reviewed. 

Participants demonstrated improved knowledge and attitude about the importance of 

increasing physical activity to control diabetes and body weight. After the DSMP, 

participants indicated they became more active and performed simple exercises at home. 

Some indicated they increased the time they spent in walking, and doing any work that 

need some effort instead of relying on others. Many women stated they started walking 

around and doing housework themselves instead of relying on their daughters. Such modest 

increases in activity in addition to modified food intake behaviours collectively contributed 

in reduced body weight and improved body metabolism. After the DSMP the average BMI 

for participants was reduced by I.I points (Table 2), indictating a significant reduction in 

participants' BMI. 
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6.2 Engagement Of Participants 

Process outcome of the study showed that the program was acceptable to the people with 

diabetes type 2 in the research setting. The number of people participated in this study 

compared with the total expected diabetes people in Al-Adna'nyah was remarkable. No 

data were available about the actual number of diabetic people in the town. According to 

the national report of diabetes prevalence in Jordan (Ajlouni, Jaddou, & Batieha, 1998a)11 it 

could be estimated at 150 to 200 of the 300"0 peoples who lived in the town. Therefore one 

of the strengths of this study is participation of forty six people with diabetic type 2 in this 

action research study. The number of participants represented more than 20% of the 

expected prevalent rate of diabetic type 2 in the study town. This number also represents 

more than 70% of total number of people invited to participate. This participating number 
is comparable to what has done in Jordan and elsewhere. 

For example in a relatively similar project (group educational program) in Bankstown NSW 

Australia, the organizers invited Arabic peoples to attend group educational program at the 

Bankstown hospital. They used several contacting tools but after four months only 12 

peoples responded (Jane Payne, personal communication 23rd Feb. 2004). High non-

response rate also was reported in the United Kingdom (Cooper, Both & Gill, 2003) where 

only 40% of invited people with diabetes take part in the 8-weeks educational program. 

Diabetic people in Bankstown and else where in Australia however are offered other forms 

of diabetes education. Face-to-face education is provided by every hospital for almost every 

diabetic person and some people are involved in group education particularly in the rural 

areas (Lowe & Bowen, 1997). The situation in Jordan is very different. To date neither 

group nor other forms of diabetes education exist. In the limited time when education is 

available, the limited publication of these opportunities does not enable the people who 

really need the education to participate. 

Another indication of the acceptability of the program for the local community was the high 

rate of participating women. The number of female participants in this study surpassed the 

number of men. The Jordanian community, particularly in the rural areas is characterized 

11 The national report (Ajlouni et al., 1998) depended on data collected from four settings one of them is very 
close to Al-Adna'nyah town. 
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by its conservative culture. It is unusual for women specially those who are not employed 

to leave their homes to participate in outdoor activity (Mahasneh, 2001). The majority of 

women who participated in this study were employed in the home and all of them are 
residents in the town. 

All participants evaluated the DSMP as being very effective. The program was conducted 
where and at times convenient to them. 

Consequently, the technique of engaging the local primary health care providers (doctor 

and nurses) initially in the recruitment of peoples with diabetes and then as participants was 

a key element to the success of the project. The study demonstrated the value of action 

research in working collaboratively to achieve the desired goals in the area of diabetes 

education This collaborative work is an example of action research in which the control 

moved from the researcher (technical form) to the shared responsibility of all participants 

(empowering form). Despite the limitations of involving other two health care centers, this 

project has provided an invaluable means to understand action research methodology. 

Sources of support, particularly the limited time does not allow for adventure to continue 

communicating with people in other centers. Deciding where to start an action research 

(AR) project is a difficult issue even for an experienced action researcher. Greenwood and 

Levin (1998: 142) argued that it is not easy to "choose where to begin an AR project. Action 

researchers do not hover over the landscape, landing and starting projects at will. We seek 

opportunities and partners wherever we find them". Thus this is an opportunity to 

understand action research itself as Waterman, Webb, & Williams (1995: 781) asserted 

that "Although there were some erudite articles about the process of action research, not 

until 'you bad done it' or actually attempted to undertake it did a better sense of 

understanding of action research develop". 

6.3 From Passivity To Activity 
Participants self-selected to participate in the study and all were willing to engage in a 

group discussion. Their role progressed from passive to active participants in the discussion 

process. Participants changed during the course of the DSMP from passive observers at first 

session to active contributors. 
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The willingness of participants to attend the group sessions and their active participation in 

the discussion process may reflect their desire and readiness to make change. They needed 

the chance to know how to undertake the change. This conclusion is consistent with that of 

Peterson & Hughes (2002) who identified the degree of improvement in the HbAlc as a 

result of diabetes education was associated significantly with the degree of participants' 

readiness for change. 

Being passive at the beginning of the first session may be reflective of participants' past 

experiences. Participants represent a cohort of peoples accustomed to a culture of 

dependency, and they usually take a passive role when they encounter services providers. 

The educational style employed in Jordan is mainly the traditional lecturing format which 

focused on the educator-centered style rather than the interactive mode where the learner 

should be the focus of the learning process (Sarayrah, 2003). In the Jordanian health 

system, participants' role in the treatments process is usually passive and they have little or 

no participation in the decision-making process. In this study participants indicated they 

rarely have the chance to ask questions when visiting doctors. Even many indicated they 

given their prescription without direct contact with the doctor who prescribed the medicine. 

This situation is consistent with the 'traditional medical model' that described by Funnell 

and Anderson (2004:123) where patient education when available " ... was generally 

prescriptive (e.g., "Do as I say.") and therapeutic goals were set by health professionals" 

without consultation with the person. 

In this study people were active participants with the researcher and professional 

participants in developing their knowledge and skill in managing their chronic condition. 

According to Knowles ( 1990) people will be responsible for their own learning if the 

content is important and useful to them. Therefore people's outcomes are better if they 

learn to self-manage a chronic illness effectively themselves. Krichbaum, Aarestad and 

Buethe (2003:653) in a systematic review found that the best outcomes could be achieved 

from educational intervention when the program "involve people with diabetes in their own 

care, guide them in actively learning about the disease, explore their feelings about having 

the disease, and teach them the skills necessary to adjust their behavior to control their own 

health outcome" (Krichbaum, Aarestad, & Buethe, 2003). Fox (1998:1013) asserted that 
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"teaching patients what they want to know is a clear way to improve chances that they 

actually will learn and change behaviour" (Fox, 1998). 

The DSMP program was organized so that participants were in relatively homogenous 

groups. Participants were divided into four groups so that each group was made coherent in 

terms of education and gender. Age also relatively close in each group as it is usually 

linked with education level. Such consistency between participants in each group and at the 

same time they share the same problem and have the same interest gave them a chance to 

interact freely with each other. Rennie (cited in Allan & Shields, 1998:32) emphasized that: 

" ... The liberating influence of peer group learning, the facility to discuss with others 

commonly faced problems, to share common interests and to relate directly their 

experiences .. .is a powerful learning tool for social development". Participants also have the 

same background; almost all of them knew each other and some are close relatives. Such 

cultural unity reduced the barriers that could effect their interaction and ultimately 

facilitated the discussion process between participants. Consistency of participants in group 

educational programs viewed to be helpful in the success of the educational process 

(Maulden, Melkus, and Cagganello, 2006) 

Participants were given feedback on how they were progressing at each group session. 

Measuring their blood sugar level and reflection on the results each session was a useful 

method of providing participants with an indication of the success of their changed 

behaviour. It represented skill training on understanding both the self-monitoring of blood 

glucose process and the relationship between results and one's diet and exercise behaviour. 

The capacity to self-manage effectively gave participants a sense of hope and control. 

Many participants indicated they changed their view about the disease and its management. 

They believed they could self-manage the disease more effectively and some of them 

pointed out how the adopted new skills were reflected directly on their health. Participants 

indicated after the educational program they feel healthier and they experienced relief of 

some complaints such as constipation and joints stiffness. 
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6.4 Implications And Recommendations 

The chronic illness self-management model is not in the public discourse in Jordan as yet. 

The design of this study as an action research project was successfully implemented with 

collaboration of all participants. This was an optimal way to get participants involved and 

collaborated in improving their own health care. The study exemplified the potential of 

'action research' as an approach to empower participants and promote their health and to 

create knowledge. Involving health professionals in this action research project from before 

the educational sessions until the end of data collection provided an important learning 
opportunity. 

The health professionals in this area will now assist the participants to maintain their newly 

developed behaviours. In addition, when new patients present they will advise them to join 

the health promotion self management program that they continue to conduct on a regular 

basis. 

This model of using adult learning principles in conjunction with effective self management 

behaviours worked and could work equally well in many similar villages across Jordan. 

Conducting programs in places accessible by the intended community will also enhance the 

effectiveness of health promotion programs for people with diabetes and other chronic 

diseases. It is more convenient for people with diabetes to attend such educational programs 

that are held closer to their residency area for several reasons. Firstly it is financially 

costless for them. They don't need to travel far from their homes and at the same time 

employed people don't need to leave their work. Following consultation with the 

community and the health professionals the programs could be held at times that are 

convenient for participants. In contrast centralized programs time is controlled by public 

working days and times. 

Secondly, meetings by themselves are source of indirect learning and empowerment. This 

study showed that people didn't know that they didn't know. Hearing about the activities 

held closer to people will break one ring of many that make them didn't know. This study 

found that some people with diabetes are reluctant to admit they have diabetes and 

consequently they will stay far from proper management of the disease and ignorant of self-

management role. Repeated meetings by people who knew each other would encourage 

119 

·~· 



reluctant people to attend the future meetings. Knowledge will also disseminate to other 

peoples in the community. Many participants indicated they discussed the meetings with 

their relatives and/ or friends who were highly appreciative and supportive for such 
activities. 

However, this study raised the need for a concerted effort, including both population-based 

strategies to increase the public awareness about the right and wrong lifestyle behaviours 

and well designed educational programs targeted at people with diabetic type 2. 

The success of DSMP may represent a model that could be repeated in other similar 

villages as an immediate strategy. Using the available resources and conducting short 

training programs for health professionals e.g. dietitians and nurses could be cost effective 
strategy. 

Educating peoples in group format is a strategy that would be undertaken immediately 

using the available resources. It is one of several strategies that needed in Jordan to help 

peoples with diabetes type 2 to take part in the management of their illness. The short 

strategy should focus on activating the available resources. This could be achieved by 

initiating short training programs for nurses working in the primary health care centers and 

assign one in each centre as diabetes educators only. Available dietitians could be trained 

offered short courses and they could provide food consultation at regular times, at least in 

basis of weekly visit to primary care centers. Advanced training programs for registered 

nurses and dietitians to get certificate degree (e.g. half to one year program) should be 

planned and implemented. In conjunction with both strategies primary physicians should be 

prepared to take the chronic diseases management model as the basis of care for diabetes 

type 2. 

Public awareness programs are needed to maintain the success of any program forwarded to 

people with diabetes type 2. As the study revealed there are many barriers that prevent 

people from adhering to proper management of diabetes some of them are related to the 

community culture and believes. For example, public awareness of Jordanians about the 

importance of searching medical advice is necessary to confront misinterpretation of 

religious beliefs. Islam as a religion of the majority of Jordanians does not contradict with 
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modem medicine (Adib, 2004). Rather many Islamic writs advise Muslim to avoid self 

harm. For example the Quranic verses "And do not throw yourselves into destruction" 

(Quran, Al-Baqara 195), "And do not kill yourselves; surely Allah is Most Merciful to you" 

(Quran, Al-Nisaa 29). Sick people should seek treatment as the Hadith says "O servants of 

Allah seek the medical treatment" (as collected in the Sahib Muslim) and the Hadith "to 

each disease there is a treatment" (as collected in the 'Ki tab al Sunan' of Ibn Maj ah) {Adib, 

2004). The same thing could apply to other cultural barriers which are of no religious nor 

scientific basis such as being inactive because feeling observed by others. 

Diabetes type 2 is a serious health problem in Jordan. Diabetes type 2 strongly related to 

lifestyle behaviours such as eating habits and physical activity and it is affected by the 

health care policy and preventive care applied in Jordan. To reduce health problems related 

to diabetes type 2, it is critical to involve all interested parties in diabetes management in a 

comprehensive management programs. In order to achieve the maximum levels of 

participation diabetes management programs should follow an action research approach to 

engage the directly affected people, their families, and other community members in 

addition to health care providers and institutions. Providing quality assurance and 

systematic evaluation at individual and collective levels would insure the successful of any 

program employed and maintain its sustainability. 
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Appendix 1: Consent form for participants 

I (participant~r name) agree to participate in the research project An Education 
Program for Jordanian Adults with Type 2 Diabetes being conducted by ALI MOHAMMAD 
KHLAIF AT of the University of Technology, Sydney, for the purpose of his doctoral degree. 

I understand that the purpose of this study is to improve my health by trying to decrease chances of 
complications due to Diabetes type 2. The program will attempt to do this by increasing my ability and 
motivation to self-manage my type 2 diabetes optimally. Participation in the educational program may 
involve education and training to change the food I eat, increasing my daily activity, and improving my 
adherence in taking medicines prescribed for my diabetes. Also it involves drawing blood samples to assess 
levels of glucose, glycosylated haemoglobin, cholesterol and triglycerides in my blood as well as 
measurements of height and weight and blood pressure. I understand that I will not pay for any of these 
assessments. 

I understand that participation in this program may involve tape recording and note taking during all 
meetings. 

I understand that my participation in this research will involve membership in group activities with people of 
my own gender and similar age range. Participation in a group means that other group members will be 
aware that I have diabetes. However, any data collected about me will not be available to the group members 
or identify me by name. One of the group rules will be for all members to maintain privacy about other 
participants. The group process will also require me to make a commitment to attend group sessions for one 
to two hours per week for six to eight weeks. In addition, I may be asked to attend to further meetings either 
individually or in a group in subsequent few months. 

I am aware that I can contact ALI MOHAMMAD KHLAIFAT who live2 in Wadi Musa-Jordan (mobile 
phone: 077 701 720) at any time. 

I am aware that I can contact Dr Nayef Al-Hersh, whose address is : Al-Adnanyah. Adnanyah Health Care 
Center, Phone number: 032360435, ifl have any concerns about the research. If Dr Al-Hersh is absent then 
the person in charge of Al-Adnanyah Health Care Center or any one replacing him can be contacted on the 
number provided. I also understand that I am free to withdraw my participation from this research project at 
any time I wish and without giving a reason. My withdrawal will not affect any future treatment at the 
medical center. 

I agree that Mr. ALI MOHAMMAD KHLAIF AT has answered all my questions fully and clearly. 

I agree that the research data gathered from this project may be accessed by the responsible doctor in Al~ 
Adnanyah Health Care Center where I visit routinely for follow up purposes and these data can be published 
in a form that does not identify me in any way. 

_,_,_ 
Signed by 

-'-'-
Witnessed by 

NOTE: h Eh. Co ·u 
This study has been approved by the University of Technology, Sydney ~~m~ R~ea~c t 1cs ~m1 ee. 
If you have any complaints or reservations about any aspect of your part1c1patJon m this research, which Y?U 
cannot resolve with the researcher, you may contact the Ethics Committee through the Research Ethics 
Officer, Ms Louise Abrams (Ph: 0061295149615, Fax: 00612 9514 1244 
<Louise.Abrams@uts.edu.au>). Any complaint you make will be treated in confidence and investigated fully 
and you will be informed of the outcome. 
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Appendix 2: Arabic translation of the consent form 

J\,..-.J)'I ~I~ <.JI W .o:::ilc.I ~.faAll ~lfa ~ ~ ~ ~ t'l4 ~I l.JI ~I~~ r-1:-1 Lil 
) ei.J <.Jp ~I ~I :f.JA :.)\:ill l.Jl.,,WI u1c-~I .:f._;Jl ~ c.fo~I ~ .J~32360435 .JI ( 
yh..U"JI ~ ~ .UI r-lcl i,rlil W .t....ly}l t~ ~ '"~ (,?l i:,r ~ '"UI t... ~-Uc. YY:! c)J.;.,-(,?4 
.~I _?_;.JI~~~ u1c- .)~ "J '-.....lyll 0-6 <T-~l.J . ..ill:ll ~ '"1~1 0~ '"UI t... ~ '-.....lyll 0-6 
~~}~~c)c.~1 01rb1 
·C.J .;.,~~lui le yl ?l.J~ .. \ylYJ t.~'.!1 4 J s 

-- ----- ------C:.!P' ------------------------~_,:ill 

- ----- ------C:.!.Jtj\ ----------------------- ~u 

~I u~I ~ ~1.,,.. u1c- U-6. t....lyll .~ :~Human Research Ethics Committee) ~4-
~ ~ ~ rl.J ~11~ ~ ~.J~ JW315µ .JI~ ':ii~ iJS faJ .\.:illfal (~}~I~ 
:0.Jit) .J.olY.I r..)»-l..} W"JI :.)\:ill 01.,,WI u1c- ~I ul:!i~I ~ J.J~ Jl.,..:U'il ~ ~4110061-2-

9514 9615 :~U (0061-2 -9514 1244 :ufal Louise.Abrams@uts.edu.au 
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Appendix 3: Approval of MOH, Jordan (A) 

z-ASHEMITE KINGDOM 
OF JORDAN 

MINISTRY OF HEALTH 

~UJI ~.::. .. UI ;;...:,•11.Jl 

·. · ::· ~'oJ1jJ. 

-·-···-···-···-·---·· .. -·---.. - .. --.. ·-· ,.._..i _,JI 
.. ... - ...................... _,, _____ ... _ .. ,_... t:>.JWI 

Ref. No. ..LP. .. P.... •.... z.~.~ .. /-. ..1 .. ~..l..3. .. '.'."/J 0 
.·Date ... D.ie.c:. .. - .... ....?. •. ~--~-... - ••. 

. ' . 
. ~ . ,~ '.'.;' ;.. -~-; ·;·< 

:--....-·--~·-----"'.·---,, -:.....-.;.- --.-~~;. _:' .. ,,...-- .. 0~ ~-··::···~.:~}?~:::;z~:::·~~:~~~--.,,L~'~~--
j... 

Dr. Judith Donoghue 
Professor Acute Care Nursing . . ... 

~r~e~~~:C!~:J:!.~ ~S~. 17, A A.,;us.~a.~.1.\~.:.~'~,···:· ...•• ~.;-:~.·~.•;. 
Dear Dr. Donoghue,, · . . · .. ~· :,:;:. ·, ;: ·• "'.'< .. 

With reference to your Jeue~ dated S~p'te~~~~; 15, 2003 reqm~sting permission 
for Mr Ali Khlaifat fro~ Jorcla~. ~b~::i~: ~~~II~~ in the first year of a doct~ral 

_ '"""~_.e~"!nun;._~~C: Univ~rsity of Tec6ri~1dJ.~s~~n~y to conduct his research on 
, .. " :· . Diabetes Type I(programfotafuitts af'mK~ll&pi~_. _ ..,. · .. < . ..'"'~ ...,.,_,~-'°'' .. · • . . -- . . . . . ,. . . . .. · -./~(~: .. t'.L~~;£.:~~:; ·~ <,~fr'. .~ . . 

Kindly be informed of our approval for Mr.: Khlaifat to conduct his research: 
- . .-. ,):;:"' ~ .... 

Best regards. 

Sincerely., 

~~····· 
..... -.. 

: ~ '; 

Minister of Health 

-:', 

y 'o o.o: ~ o'AA'\"'VY': ~ A1: "':"·._,..- ono\'\"'\: ....&.;t..-.Jl..P 
Ammall:. Tei.: 5665131 - P.0.Box: 86 Fax: 5688373 · Telex: 21595 
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Appendix 4: 

THE HASHEMITE KINGDOM 
OF JORDAN 

~111'ISTRY OF HEALTH 

Re:!. J'o. Le.~-· ~ ))).\.. T-/J.-4..<? I 
Pare .t:>.'.'ic.. >- .•• 2. .\., ___ Z,,,,_.:;,..f.'_ .. ··-

Approval of MOH, Jordan (B) 

·-• ... 0 ,_ -· -· --·-·-• < -·--· .•• N • # • 

.... -- - . --- --- .. ·- .. -- .. - .. 
" -,.~_ 

. . . ' • ~,:: - ' .. · •. ·_,.. ;."'i: •. · 
·:·~":;: ;~..o: ---·:· : ... :-.. -:-.~ __ :-.-~--;~-~---: -··- . 

- . .. . 

,....__._...:1 
t:~_,~1· 

~·~· 

-. ~~-.-A~--~~~~;:; ;~~-.:~-v,:_:;_~- ,:. -~~~~ ~~ . 
____ .; .... ~.::·-;. -~ :-

__ .,..;-.... .. i" ....... A-· ·-. ~.·- ___ ,,..-._-

-

Dr. Judith Donoghue 
Professor of Acute Care Nursing . ~ 
St George Hospital ~"'· ;; ... ,: · ;~ .. · _. 
Gray Street Kogarah NSW 24i 7.'.-:,::;:-·_ ·-.:~ .• 
Australia •· · · · .... ".~.: . .'. "' · ... :.~··.: . -. ~~;- <'~--~-· 

· Sub,:·R.~~;"t~;f or additional pennission for research 
·· \· prc:ije.ct into Diabetes Type Ii program for 

· · ad~lts ·"y Mr. Ali Khlaifa.t-doctoral candidate, 
·,.University of Technology, Sydney . 

. -.:-_.. _____ -- '"~··· 

Dear Dr. Donoghue .... -""B'·'~~" ~-,·- ---~-- ·--·----· 
. •( 

With reference to your letter ~ted Mar~h.'15 ,2004 ·regarding above . 

Kindly be informed of our approval Mr. Kh1aifat to include patients in his 

project, who are attending the primary hcal:~h care center in Al-Karak. 

Sincerely., 4· . ------ . ~Darwazah ··· 
· Minister of Hea~tll ... c .;..,,..:...__,;:._"""""_~· ... _,,,~:~ --- __ ..._ --...• 

·--·--·:.-~~----

c.c. Assistant, Secreta~,·~~~~i:i:~f~~alth,birectoratcs:·· 

,. 'o~ o : ~ O'\ 1-.AY'VT' : ..,..s'IA A'\ : ...... .,;# o'\ '\O' T'' : Jl~. ,:,l.S-
Amtnall -Tel.: 5665131 - P.O.Box: 86 Fax: 5688373 Telex: 1JS95 
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Appendix 5: Letter of approval for Study from the 
UTS Human Ethics Committee 

Research & Contm.ercialisation Office 

PO Box 123 
Broadway NSW 2007 
Australia 

~UTS 
Tel +61 2 9514 9681 
Fax +6129514 1244 University of Technology, Sydney 

07 December 2004 

Professor Judlth Donoghue -~ '.· ... 
Faculty of Nursing, Midwifery and Health · 
The Acute Cara Nursing Professional Unit 
The St George Hospital 
Gray Street 
Kogarah NSW . 2217 .:· __ -z: • • ' ;· ~_:: _ 

~, .... - :.-'· •" .· ~···:-\~'\· ·~-~= ";~-
. o:~~.ilJ:..d.ith. . _;0::'..:·..:.._~_.<:~~),£;;{;_-.2_;.\~"':~""':~-.,.../ ... 1 ;~"'-·~·· ... ':~~: .. 2'"'.,:~,_;_~~:_. '-'-'--"-~-------.....;~"-"--"--~---'--"--
UTS HREC 2004-026 • "Planning, Implementation and evaluation of an educational 
program for diabetes type II patients In Jordan"·.· .. ·· 

- . -~ -- . . ~ 
Thank you for your response to niy letterdat0d .. 27.Apru:vour response satisfactorily addresses· 
the concerns and questions raised by the C<>mmittee, and I am pleased to Inform you that ethics 
clearance Is now granted. · : · .· · ' · -: -

~ ·:~-'.~ ":>(~-- ·-~-- ... ~. 
Your clearance number ls UTS HREC 2004-oieA,~;\->: 

Please note that the ethi~ conduct of ·r~se;;r~·is"~ orl-goi~g pr~~. The National Statement 
on Ethical Conduct in Research lnvoMng Humans requires us to obtaln a report about the 
progress of the research, and in particular about an)' changes to the research which may have 
ethical implications. This report form must be completed at least annually, and at the end of the 
project (if It takes more than a year), or In the event of any changes to.the research as referred to 
above, In which case the HREC Secretariat should be contacted beforehand. The Ethlcs 
Secretariat will contact you when. It ls time to complete your first report. 

I also refer you to the AVCC guidelines relating to the storage of data. which require that data be 
kept for a minimum of 5 years after publication of research. However, in NSW. longer retention 
requirements are required for research on human subjects with potential long-term effects, 
research with long-term environmental effects, or research considered of national or international 
significance, Importance, or controversy., If the data from this research project falls Into one of 
these categories, contact University Records for advice· on long-term retention. · 

H you have any queries about you~ ~thl~;;!~r~~e.· ~; i~~lr~ ~y amendments to your research 
. In the future, please do not hesitate to c:Ontact the Ethics· Secretariat at the Research and 
Comm ,clalisatlon Office, on 02 9514 9615. · · -:• ': ·<(: ".''' :• .. · ·· 

. ~ ·' .. ' 
· .. :·· .~;~.~. ·~ . 

oclate Professor Jane Stein-:Parbury .. · ... \~.;,;· '.• 
Chairperson. UTS Human Research Ethics Con:_imittee 

OJ/i~: Ciry n~p~~; 1.cvd ;, R~o~t 719. No I Br~adw~y S~dncy NSW 2~ot' '. 
C,,,"'P"'"" City, K;irlng~gai, Sl L<."Onard$ ·. . . . . . . : . , .,.~· ·• .. · 
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Appendix 6: le of emails as an information resource 
From···· 
Sent Tuesday, June 10, 2003 2:15 pm 
To: Ali Khlaifat <Ali.K.hlaifat@uts.edu.au 
Date: Monday, June 9, 2003 7:31 pm 
Subject: Re: salam 
> 
>dear ali 
> 
> its great to know you before seeing you 
> 
> i am so happy that you contact me in this field and its a pleasure 
> for me to help you 
> 
> according to your questions 
> 
> firstly there is no any diabetologist nor endocrinologist in any of 
> the three south govemorates ( karak tafela or maan , i have no 
> information about aqaba) governmental and private in karak ther 
> was a visiting private endocrinologist covering a private clinic 
> once a week for short time then he stopped 
> 
>secondly: Hbalc could be tested at al karak goverment hospital 
> regularly at any tuesday 
> 
> thirdly there is a branch of jordanian socity for care of diabetes 
> in al karak govemorate and furtunatly i am 
- , but this socity as you know is avoluntary activity for its 
> members and provide education and counceling for any dm pt in the 
> area put the funds are limited the members also littile (about 90 
>persons ) 
> 
> education activities involve irregular puplic lectures and free 
> medical days with free consultation and sbreading of som 
> educational pamflets about dm from many sourses 
> 
> the socity also do free blood sugar testing on a gluco check 
> 
> this socity is headed by dr ( 
> both are endocrinologists) the center for 
> dm and heriditary diseases injordan university, this center is 
> formal and goernmental have good back ground in education and 
> research if u need its adress ican found it for u 
> 
> plz dont hesitate ifu need any help 

>thank u 

147 



I 
'.1 

Appendix 7 A: Letter of request to the MOH, Jordan 

: . ,: - ~ ,,,. - . 

SOUTH EASTERN SYDNEY 
AREA HEALTH SERVICE• 

····~ lJ TS 

.. 
/ 

15th September 2003 . 
· Or Hakem Sa'oud Al-Qadhi :: 
Minister of Health · 
Ministry of Health'·· 
P.O. Box 86 . 
Amman 
JORDAN. 

D~ Minister, 

University of Technology. Sydriey 

- - - .. -- -· _· - " . 
FACULTY' OF. NURSING, 
MIDWIFERY ANO HEALTH . 

Re: _Request for support for reseai-cii ~~~· D~b~tes Type Ii'progra~ r6r adult~·._ . 
.. ; · by Mr Ali Khlalfa~ - d~toral_~d~_<lat~ Un~versity ofTechnology,·sydney. 

. ' . . .. .> <- -~··:-:' _.,_- ;".. _-~-- ·_ °.;:... • - - . . .- . . -

. Mr- Ali Khlaifat iS currently ~ou~·in:!he<first year of a doctoral program ~t .the. 
University of Technology, Sydney (UTS):· Mr:Khlaifat is a nurse from Jordan who has·· 
been provided with a Mu'tah Uni:versity sclioiarship to undertake doctoral work at an 
overseasuniversity · .' .~:··.'.··.'· . ' . . - ~. , •, ~-~~<--~--. :~-~~.:-~_,;_.-~_ .' . - ' 

. I work at 'on~ of the terii~ refemtl'hospital~~ii;'-sydney, The St G~rg~ Hospital, and I 
am employed jointly bi the Faculty o(}'luisiri& Midwifery and Health, UTS; My title is . 

, Professor .of.Acute Care Nursing. I was asked by the Research Office to supervise Mr 
Kh1aifat's thesis. ··The co-supervis0r: is Professor Geoff Scott. an educationalist who 

. instigated the Graduate Certificate mDi3:betes Education at the university. , . . 

······Mr. Khlaifat wrote a propo~al to th~j;aiJ~ :~~l~g his preferred; ~ic :_ ~o develop a 
. : program for adults _'.With Type. I~ diabetes li \1D1fin Jordan.·:, In Australia_; '1mI'Ses work 

collaboratively with doctor$ and other healfli; care professionals to manage patients with 
··chronic .. illnesses such. a5 cardiae :'failure;· .Chron,ic respiratory conditions and diabetes. 
Indeed, . lJTS condu.cts. a specialist . graduate ~ilrse for· nurses who work as Diabetic 

· Educators in the co~inunity;,~- ,_ '. ' .. : . :.;, ,; ·-: · ..... · .. ·: T · · · · · · 
.,.-· .. ' -:·-.: . 

. -aver thepastseven mont1l~~:ili~~6·Vl~i:k~~~iliMi K:~~ra~ iri·~~~aring aprop0sa1 ror· .. · 
· his study. I have suggested that he returii to'Jcirdan fo February 2004. to set up a program 

for patients with 'fYpe II _diabetes:hielliajs eommencing if possible in March .2004 .. He 
will be required in the first instance to mcniitor' patients• diets, weight. exercise, blood 
pressure, medication adherence IUld gly<'.Osolate4 haempglobin levels, Following a period •·· 
of three monthS of collecting diagnqstic data, ·he; will be required to implement a program 
for a treatment group ·to· sup:Port patients~~·:,·co'neoroance with diet. ·exercise and 
medications for a four to six 'month i)eriod~ : A simllar ·tYPe of process has been found to 
be effective in reducing c0mplication5 ,of this chronic condition in a number of different 
countries. Mr K.hlaifat will then need to z:e,-assess the.effectiveness of the program by 

>I':"· •.• -. 

,, ·~· ... · ; 

The Acute Car-e Nursing Researeh Unit ·· 
Dr Judith Donoghue, Professor of Acute Care Nunlng 

· St George Hospital . . . .. · 
·.Gray Street Koganh NSW 2217 Australia 

Tel:· 61 2 9JSO 2063/2084 
Fax: 61 2 9350 2804 
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re-evaluating the same patients' weight. diet, exercise, blood pressure, medicatfon 
adherence and glycosolated haemoglobin and compare these outcomes with the group 
receiving routine care. It is expected that data collection will be completed by May 2005 
and he will return to Sydney to. complete the writing up of the thesis. 

The purpose of this letter is io··;~uest·~;f~~i~~';to~ ~r Khlaifat to be based at the Al-
Karak hospital to undertake this work.·. He requires your permission to review patients 
with Type II diabetes who usually present at the hospita4 to have some office space and 
to be able to use laboratory resources to test blood glucose and glycosolated 
haemoglobin. It would be beneficial. if s~eral other nurseS from the hospital could work 
with Mr Khlaifat to ensure that they linder,stiuid the content and have skill in conducting 
the assessment and teachiilg. TheidnvolveD;ient would allow the program to continue as 
a routine serVice for the benefit of ·patients\vhen Mr Khlaifat returns to Australia to 
. complete the writing up of the thesis:-'{;".;> :;\~~~/ ;,}- -

I anticipate that if the outcomes of ~~-;J~JJ~~~-~~ow a positive result, Mr Khlaifat will, 
on his return to Jordan, teach other nurses how tO work to 'manage this chronic illness in a 
manner that helps to reduce complieations and mortality .. 
Thank you for your consideration of tllls matterJ 
Yours sincerely, ·,. _ · . -

.:'•, 
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Appendix 7B: Letter to MOH, Jordan 

SOUTH EASTERN SYDNEY 
AREA HEALTH. SERVICE 

.. 15th March 2004 
Minister of Health 
Ministry of Health 
P.0.Box86 
Amman. 
JORDAN. 

Dear Minister, 

~UTS
•.. University of Teehnology. Sydney 

. . . 

FACU~TY OF NURSING, • 
Ml_DWIFERY AND HEALTH 

Re: Request for additional permission for :resea~cb p~ojectint~ Diab~tes T).p~ II 
program for adult$ by Mr Ali KhWfat.:..:..'do~to.ral candidate, UniversitY of · : - · 

Technolo~, Sydney. ; . . ·. ~~k.~;~,:'~}}~/" . . : .· _ . .-: . _ . . _ 
Thank you for your r¢:Sp()nse dated_ 29- -~~Deeeni~ei 200~ to my previous letter regarding 
Mr Ali Khlaifat. Mr Khlaifat is a:nW:se -from~Jordan who ha5 been provided_ with a •· 
Mu'tah University scholarship to underi:ake·doct9ral work at an overseas university. He is - _ 
currently enrolled .fu the_ second ~year~o(-a ;d~ctoraLprograni ·at the. Univ~ity of -
Technotogy.s~an~~s>. < --~:f:]:~~~)d:X::_~.'.~'-- , ._ > < ,- -.. ·• · __ --_ : -. __ . __ - _ 
Mr Khlaifat wrote a proposal to. the Faculty indicating bis wish to develop and evaluate a _ 

. program for adults with.Type II diabetes living jn Jordan. In Australia. nurses work· 
_ collaboratively _with doctors and other beatth .care professfonals to manage patien~ with : 

. -. chronic illnesses such as cardiac. fajl~e;_cbrQOic respiratory, conditions and diabetes. -Mr 
' . _ Khlaifat would like to develop and test· a:~pr()·gram. ·for people with Type 2 Diabetes 

similar to those_ unpleinented in Ailstralia in the AlKarak district ofJordan. Mr Khlaifat 
is progressing well, with his studies to date and 'he has passed the doctoral assessment . 
examination at the end of January,,2004. He.is now prepared to commence the sec0nd 
phase of the project, implementation_ of the program and data collection. . 

In.yom letter of 29ih Dece~ber 2.003, y6u·g<l~e permisSi6n for Mr Khlaifat to implement 
the proposed program at the AlKarak hospital.' Mr Khlaifat is toncernecl it may be . 
difficult for him to recruit the required number' of patientS a:t the _hospital~ fo complete the . . 
program in the allotted. tinieframe: .Hence~ 1!-e -is requesting your permission to include -· 
patients in bis project, who are :attending one primary_ health centre in the Al Karak . 
district. · )·~: - · · -'· ... ~ .. ·. ·_ ··.:~~--~~, - · 

. ThaDk you Jo~ yom eooperatl~n ~~ d~te '~d your ~er oonsideration of this request. · : 
Yourssincerely~- -.-_··_ ;.;_~, '' .:·.--' · 

w /71-~ .... 
z:ith Donoghue. . 

·The Acute Care Nursing Research Unit · 

. · ... · .. 
: . .· 
I'• -I ~. 

Dr Judith Donoghue, Professor of Ac:ute Care Nursing 
St George Hospital · ; . - · · 

. Gray Street Kogarah NSW 2217 Aunralia _ 
Tel: 61 2 9350 2063/208'4 . . - -
Fax: 61 _2 9350 280'4 . 

150 

 



Appendix 8: Participant primary data collection form (Arabic) 

It:. .c 11 . ·- _, I I . I. - • Lu:i...I 
...,~ ~i.r.J ~U--

-- _;-11 -2 ________ l""""''JI -1 

~12< --~12-1 

__ 01_,k..11 _3 

__ I.Ji:! 'J :~I <.>.,WI -4 

: ~_JAi.ll ~~YI 

___ c; . .fo..Jl 
~----
<.S~I ----· 

__ fol '1_..-<:;,;._· __ '1._-~_,_. __ UA.JyllftJAyll o.lA WJ°tS rS ~I 

__ 'J. _____ ~ 

____ r4'1 1 1r~1 

-- ~\....... _____ 6..4- :~_,1\ 

:~
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Appendix 9: Participant primary data collection form (English) 

Patient's name 

Contact address: ---- phone no.: --------
Age __ _ 

Education level: 

Health insurance: yes _ no 

Time since diagnosis of diabetes in years: ___ _ 

Type of Treatment: Diet alone _ oral hypoglycemic medication: _insulin_ 

Oral medication: 

Hypoglycemic medicines (list): 

Anti hypertensive medicines (list): ---
Others: 

Have you attended any form of diabetes education? 

Yes _please specify the times 
No 
Don't remember 

and the total number of hours --

If offered, would you attend a diabetic education program? Yes No __ 

If yes, what day/days would suit you? _____ What is your preferred time?: __ 

Notes: 
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Appendix 10: Knowledge of Diabetes Mellitus questionnaire. 
Please select one answer for each question that you believe is correct. 

1- What is the cause of diabetes? 

a) eating a big amount of sugar 

b) a stomach problem that leads to increased food absorption 

c) increased insulin secretion 

d) low or ineffective insulin uptake in the body 

2- What factor is most likely to increase the risk of developing diabetes 

a) increased body activity 

b) cardiac disease 

c) inactivity and increased body weight 

d) rapid weight loss 

3) It better for person with diabetes to eat 

a) one meal per day 

b) two meals per day 

c) three meals per day 

d) more than three meals per day 

4) Which of the following foods can be eaten by a person with diabetes 

without restriction? 

a) white sugar 

b) fresh milk 

c) carrots 

d) cucumber 
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5) Whole grain bread is pref erred to other types of bread because it contains 

a) less fat 

b) less calories 

c) less fibre 

d) more fibre 

6) Which of the following nutrients contains the largest amount of energy? 

a) protein 

b) carbohydrates 

c) fat 

d) all contain the same amount of energy 

7) People with diabetes are recommended to abstain or reduce the intake of 

animal fat because it 

a) increases the glucose level in the blood 

b) increases the risk of heart disease 

c) causes poor digestion 

d) blocks the absorption of glucose 

8) What is the immediate action that needs to be taken by a person with 

diabetes when his blood sugar level drops below normal? 

a) drink a large amount of water 

b) eat a light and low sugar meal 

c) drink a cup of sweetened juice 

d) contact a doctor as soon as possible 
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9) When is the best time to take the tablets prescribed for diabetes? 

a) one hour before breakfast 

b) half an hour after breakfast 

c) when having breakfast 

d) one hour after breakfast 

10) The normal fasting blood glucose (sugar) range is? 

a) 40 -70 mg/dl 

b) 130-150 mg/dl 

c) 65-110 mg/dl 

d) 20-40 mg/dl 

11) The normal or targeted glycosylated haemoglobin (HbAlc) is 

approximately 

a) 6.5% 

b) 8% 

c) 10% 

d) 14% 

12) When a person with diabetes has a foot injury but does not feel pain 

this means? 

a) his or her feet are strong 

b) the person has good immunity to infection 

c) there is a problem in the nerves in the feet 

d) there is a problem with the nerves in the spinal cord 
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13) Oral diabetic medicines are insulin taken in pill form 

a) true 

b) false 

c) I don't know 

14) Walking can increase the blood glucose (sugar) level 

a) true 

b) false 

c) I don't know 

15) Uncontrolled diabetes may cause eye and kidney diseases 

a) true 

b) false 

c) I don't know 

16) It is possible to control diabetes type 2 without medicines by modifying 

one's diet and activity 

a) true 

b) false 

c) I don't know 

17) Weight reduction can help in controlling diabetes and reducing its 

complications 

a) true 

b) false 

c) I don't know 
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18) The insulin dose should be adjusted according to the type and amount of 

food eaten and the exercise undertaken 

a) true 

b) false 

c) I don't know 

19) It is impossible for a person with elevated blood glucose (sugar) to feel 

hungry 

d) true 

e) false 

f) I don't know 

20) It is not necessary to control the amount of food or increase the activity 

when taking diabetes pills 
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Appendix 11: Knowledge of Diabetes Mellitus questionnaire (Arabic) 

~~ .J ua~l J.p. t,f .,;1-1\ u4t..J-' ul..._,k.. ($..;...,... : 
~\ .;~"i\ ~~ (X) i.;W.! ~

~~~---~.;L.!..&l\~J

:~ ~'U &-JA ~~ 11..fo.JI -1 

D wJ.,,11 o.lyj .J ~1 J:.~1 ~ -3 

D 0J.,,i1 0 1.ld -4 

D ~.J-3 

D ~u.-fo'-4 

D ~!..>"-'"" c)l -3 

D .;s.1 u411 ~ i;~ -4 

[}WI 0-- o ._#.. ~ ~I -1 

D ~1.b~I o.lyJ-1 

D yl:il1 ~1_;.o -2 

D 
D 

D c.)'.l JS1-1 
O uyll J5L2 

!i;fo...11 ~yJ ~1 ~ 0~ t+l.J~ cfi..= ~I ~l~I o.Lll -5 

D ~jUJ1~1_3 D .fi....l'-1 
D .)~' -4 D .JJ?l'-2 

!~1.bll u.-~ ~ ~\ i;~ c)Ull ~1~1- 6 

Q.!1.bll i).o ~' u.ii.i ~ i;_Jb:J 4.lS -3 0~1)~.J.;:11 -1 

D (~I .JI ~1)0.J"~I -4 D ~~I -2 

:~1.J i;~I ~I ~ i,;1~1 ~1 ~fa ~~~I J.J~ t)c- .l\4'/4 ~ i;.fo..Jl lfa:Y_;.o -7 

~ y-ir-~ 4JY -3 D ~' ~ .fo..Jl 4..J t!.fJ 4JY -1 

~I u..:i~I ~ -4 
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:JJ~ ~yJI ~ ~I .hll .:_,;. fi...JI J.Jjj ,ljc -8 

Q.,6.~Jl~~-3 QWl04i~~-l 

:c;.fi..Jlr.1~1~~'1~.J~'~-9 

D .)µ1 ,ljc -3 0;µ1 c..l:! ~t...... -1 

:~I v-9 fi...JI ~~I ~I _y. t.. ,W~ c;.fi....11 ~.>-JS. l::i} -10 

0 110-65-3 D J..100~ 10-40-1 

D 4o -20-4 0150-Bo-2 

D % 10-3 

0%14-4 

[}'o 6.5 -'l 

0 %&-2 

:uk J:l..:i ~I~~! ~~l ,ljc eJ~ t>"t....:..)'I ~ -12 

O•*~u..-3 gi1 ~J•.,,s-1 
0 r.; .foll .l .,,-11 v-9 ~ -4 Qt......c. YI v-9 ul:i -2 

:~ ~ 0.ut...:ill.J .y...:JI t_\+i4 ~J.ll u~ ~ o~I i:fi- ~~I t__,.ill 04 c;.fi....11 ~.>- -16 
@$-1'1 ~ g 

'-.l'"Uc.~ 04 ~J c;.fo.JI ~.>-~ i~\ v-9 .le-~ .l'.11)1 uj)I ~-17
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Appendix 12: Adherence to treatment (Self care activities) questionnaire. 

Please tick the most appropriate response for you for each question 

Diet: 
1-How often did you follow your recommended diet over the last 7 days? 

a. always0 b. usually0 c-sometimesO d-rarely0 e-never[] 

2-What percentage of time did you successfully limit your calories as recommended in 

healthy eating for diabetes control? 
a-0%(none)0 b-25%0 c-50%0 d-75%0 e-100%0 

3-During the past week, what percentage of your meals included high fibre foods, such as 

fresh fruits, fresh vegetables, whole grain breads, dried beans and peas? 

a-0%(none)0 b-25%0 c-50%0 d-75%0 e-100%0 

4-During the past week, what percentage of your meals included high fat food such as 

butter, ice cream, oil, animal fat, fried food or meat with fat or skin? 

a-0% (none)O b-25%0 c-50%0 d-75%0 e-100%0 

5- During the past week, what percentage of your meals included sweets and desserts such 

as cake, jelly, soft drinks, baklava or kunafa? 
a-0% (none)O b-25% D c-50% 0 d-75% D e-100% D 

Exercise: 
6-0n how many of the last 7 days did you participate in at least 20 minutes of physical

exercise such as walking, gardening ... ? 

oo 10 so 
7-What percentage of the time did you exercise the amount suggested by your doctor? (For 

example if your doctor recommended 30 minutes of activity per day.) 

a-0% (none)O b-25% 0 c-50% 0 d-75% D e-100% D 
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8-0n how many of the last 7 days did you participate in a specific exercise session other 

than what you do around the house or as part of your work? 

oo 10 20 30 40 so 60 70 

Glucose Testing 
9-How many of the last 7 days (that you were not sick) did you test your glucose? 

a-Every dayO b-most days D c-some days0 d-none of the daysO 

10-During the last 7 days (that you were not sick) what percentage of the glucose tests 

recommended by your doctor did you actually perform? 

a-0% (none)O b-25% 0 c-50% D d-75% D e-100% D 

Diabetes Medicine 
11-How many of your recommended insulin injections did you take in the last 7 days? 

a-All ofthemO b- most ofthemD c some ofthemO d- non ofthemO 

I don't take insulinD 

12-How many of your recommended number of pills to control diabetes did you take in the 

last 7 days? 

a-All ofthemD b- most of themD 

I don't take pills to control diabetes D 

c some of themO · d- none ofthemD 
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Appendix 13: Adherence to treatment (Self care activities) questionnaire (Arabic) 
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Appendix 14: HbAlc results for 43 participants 

Participant Time 1 Time2 Participant 

1 4.8 5.5 22 

2 9.5 9 23 

3 7.8 11 24 

4 4.2 7.5 25 

5 4.8 8 26 

6 6.5 - 27 

7 8 18 28 

8 8.6 - 29 

9 8.3 - 30 

10 5.1 - 31 

11 6.2 7.6 32 

12 6.3 - 33 

13 6.4 5 34 

14 8.7 8.2 35 

15 5.6 13 36 

16 5.3 5.5 37 
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Time 1 

6.4 

5.6 

9.9 

6.1 

6.7 

5.3 

6.5 

5.2 

7.1 

7.9 

6.5 
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6.5 

4.8 

8.8 
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Time2 

7.5 

6.4 

6 

7.7 

6 
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-

9.6 

10 

12 

-

6 

-
5 

11 

12 

i 
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17 6.9 9 

18 6.1 -

19 9.2 9 

20 5.1 6 

21 7.1 7 
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40 -

41 8.5 

42 7.5 

43 7.2 
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Appendix 5: 
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Within session's knowledge questionnaire 
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Appendix 16: Tests of the assumptions of normality and homogeneity of variance 

A: Age 

Tests of Normality for Age (years) 

Age tested Kolmogorov-Smimov( a) 
Statistic df Sig. 

time 1+2 .127 31 .200(*) 

The test shows a non-significant p value, which indicates the assumption of normality is not 
breached. 

Test of Homogeneity of Variance for Age 

Levene 
Statistic dfl df2 Sig. 

Age Based on Mean 2.585 I 40 .116 
yrs Based on Median 2.077 1 40 .157 

Based on Median and 2.077 I 39.622 .157 with adjusted df 
Based on trimmed 2.557 1 40 .118 mean 

The ratio is <3 the assumption has not been violated therefore p =0.05 will be used 

B:BMI 

Tests of Normality for Bl\U 

BMI tested Kolmogorov-Smimov( a) 
Statistic df Sig. 

time 1+2 .089 31 .200(*) 

Test of Homogeneity of Variance for Bl\H 

Levene 
Statistic dfl df2 Sig. 

BMI Based on Mean .362 1 39 .551 
Based on Median .231 1 39 .633 
Based on Median and .231 
with adjusted df 

1 33.271 .634 

Based on trimmed .452 1 39 .505 
mean 
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C: Knowledge level 

Test of normality for knowledge level 

Knowledge Kolmogorov-Smimov( a) 
level tested Statistic df Sig . 

time 1+2 . 131 31 .188 

Test of Homogeneity of Variance for knowledge level 

Levene 
Statistic dfl df2 Sig. 

knowledge level Based on Mean .722 1 37 .401 
Based on Median .723 1 37 .401 
Based on Median and .723 1 33.864 .401 
with adjusted df 
Based on trimmed .719 I 37 .402 
mean 

D: Adherence to recommended treatment 

Test of Normality for Adherence to recommended treatment 

Adherence to tested Kolmogorov-Smimov Z 
recommended Sig. 2-

treatment time 1+2 Statistic df tailed 

1.043 38 0.227 

The assumption of the normality has been determined 

Test of Homogeneity of Variance for adherence to recommended treatment 

Levene 
Statistic dfl df2 Sig. 

adherence to Based on Mean .061 1 37 .806 
recommended Based on Median .003 1 37 .959 
treatment Based on Median and .003 

with adjusted df 
1 33.819 .959 

Based on trimmed .031 I 37 .862 
mean 
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E:FPG 

Tests of Normality FPG 

FPO tested Kolmogorov-Smirnov(a) 
Statistic df Sig. 

time 1+2 .129 31 .200 

Test of Homogeneity of Variance for FPG 

Levene 
Statistic dfl df2 

FBS Based on Mean .209 1 37 
Based on Median .147 1 37 
Based on Median and .147 1 36.666 with adjusted df 
Based on trimmed .169 l 37 mean 

F: Cholesterol 
Tests of Normality for cholesterol 

tested Kolmogorov-Smirnov( a) 
Cholesterol Statistic df Sig. 

time 1+2 .079 31 .200(*) 

Test of Homogeneity of Variance 

Levene 
Statistic dfl 

Cholesterol Based on Mean 2.396 l 
Based on Median 2.501 l 
Based on Median and 2.501 1 
with adjusted df 
Based on trimmed 2.432 l 
mean 
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Sig. 
.650 
.704 

.704 

.683 

df2 
37 
37 

35.972 

37 

Sig. 
.130 
.122 

.123 

.127 

 
 



G: Triglycerides 

Tests of Normality for triglycerides 

Kolmogorov-Smirnov(a) 
TGDmmol tested Sig.2-

Statistic df tailed 
time 1+2 1.081 38 0.193 

Test of Homogeneity of Variance for triglycerides 

Levene 
Statistic dfl 

TGDmmol Based on Mean 1.103 
Based on Median .487 
Based on Median and .487 with adjusted df 
Based on trimmed .798 mean 
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df2 
1 37 
1 37 

1 33.267 

1 37 

Sig. 
.300 
.490 

.490 

.377 
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