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Chronic diseases such as diabetes have become increasingly prominent around the
world. Diabetes care requires a combination of medication, exercise, diet, selfmanagement education, and psychosocial care to reduce the risk of long-term
complications. Following this strict regimen can have an adverse effect on the patient’s
quality of life. Quality of life is a broad concept that is difficult to define and study. This
study focused on the health-related component of quality of life.
Diabetes is reaching epidemic proportions in Kuwait. While the incidence of the
disease is documented, little is known about its effect on the life of the Kuwaiti
population. This is partly due to the lack of valid Arabic versions of health-related
quality of life (HRQOL) instruments.
The purpose of this study was to investigate the construct validity of two HRQOL
measures in a sample of older adults in Kuwait with Type 2 diabetes. The two measures
were the Short Form 36-Item Health Survey version 2.0, a generic measure, and the
Problem Areas in Diabetes survey, a disease-specific measure.
A total of 240 Kuwaiti citizens over the age of 55 years living in Kuwait City
participated in this study. Participants were divided into two groups: the Diabetes Group
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included 120 older adults with diabetes and the Control Group included 120 older adults
without diabetes.
Three approaches were used to assess the construct validity of the Arabic versions
of the SF-36v2 Health Survey and the Problem Areas in Diabetes survey: factor analysis,
correlation, and known-group method. The results of this study support the use of the
Arabic versions of the two surveys to measure HRQOL of older adults in Kuwait with
Type 2 diabetes. Standards for construct validity were well met, with few exceptions.
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INTRODUCTION
Diabetes is a growing epidemic around the world. In 2005, 20.8 million people
had diabetes in the United States; 10.3 million people were individuals aged 60 years and
over (Centers for Disease Control and Prevention, 2005). The number of people with
diabetes in North America has been steadily increasing. This increase has been observed
in the Middle East as well (International Diabetes Federation, 2005). In 2006, there were
357,820 visits to diabetes primary clinics in Kuwait (Ministry of Health, 2006).
A comprehensive approach for diabetes care involves glycemic control, special
diet, self-management education, physical activity, and psychosocial care (American
Diabetes Association, 2006). Following a strict routine can be burdensome and have a
serious impact on the person’s well-being. Diabetes-specific symptoms as well as the
patient’s perceived loss of physical and psychosocial functioning can result in increased
levels of emotional distress (Polonsky, 2000).
Over the past two decades there has been a growing interest in the assessment of
the quality and effectiveness of health care. This interest can be attributed to the increase
in life expectancy accompanied by an increase in chronic diseases and health care costs
(Jette, 1993). The value of measuring health was first recognized in 1966 with
Donabedian’s structure-process-outcome model. In this model, measurement of health
relates to the assessment of resources or setting of health care, the assessment of the way
healthcare professionals evaluate and treat patients, and the assessment of the patient’s
overall health, disability, or quality of life (Donabedian, 1966; Jette, 1993).
xiv

Quality of life is a broad concept that embraces many aspects of life such as
standard of living, education, work, health, and family (Ware, 1991). Health is an
important component of quality of life that can be affected by both disease and treatment.
The shift from a biomedical to a biopsychosocial model helped health care providers,
policy makers, and researchers to go beyond the biological indicators of health and
include physical, psychological, and social components as well.
The assessment of health-related quality of life (HRQOL) has been made possible
in North America and Europe by the development of valid and reliable generic and
disease-specific measures. However, the assessment of HRQOL was not possible in
Kuwait partly due to the lack of valid Arabic versions of HRQOL instruments.
The purpose of this study was to investigate the construct validity of two HRQOL
measures in a sample of older adults in Kuwait with Type 2 diabetes. The two measures
evaluated were the Short Form 36-Item Health Survey version 2.0, a generic measure,
and the Problem Areas in Diabetes survey, a disease-specific measure. This information
will not only provide new insights regarding the quality of life of Kuwaiti adults with and
without diabetes, but can also be used to improve health care provided to Kuwaiti adults.

xv

CHAPTER 1
LITERATURE REVIEW
Diabetes
Chronic illnesses such as diabetes have become a growing public health concern
around the world. Diabetes is a heterogeneous group of signs and symptoms
characterized by hyperglycemia and disturbances of carbohydrate, lipid, and protein
metabolism. It can be caused by a decrease in insulin secretion or an increase in insulin
resistance. Diabetes is classified into two main types: Type 1 diabetes, or juvenile-onset
diabetes, caused by an absolute insulin deficiency and Type 2 diabetes, or adult-onset
diabetes, caused by insulin resistance, relatively low insulin production, or both. Diabetes
may also be caused by infections, medications, cancer, and trauma. Other forms of
diabetes may include gestational diabetes, impaired glucose tolerance, and impaired
fasting glucose (Damjanov, 2000; Goodman et al., 2003). This study focused on Type 2
diabetes which is more common in older adults (Centers for Disease Control and
Prevention, 2005).
The American Diabetes Association (2006) describes three criteria for the
diagnosis of diabetes: symptoms of diabetes and a casual plasma glucose of 200 mg/dl, or
fasting plasma glucose of 126 mg/dl, or two-hour plasma glucose of 200 mg/dl during an
oral glucose tolerance test. Signs of diabetes include excessive urination, thirst, and
hunger, weight loss, blurred vision, and weakness.
1

Long-term consequences of diabetes include primary neuropathy and primary
vasculopathy resulting in a myriad of pathologies depending on which organ is involved.
Examples include retinopathy, nephropathy, peripheral vascular disease, cerebrovascular
disease, and foot ulcer (Damjanov, 2000; McPhee et al., 2000; Goodman et al., 2003).
The goal of diabetes care is to regulate glucose level and minimize long-term
complications. This can be accomplished by a combination of medication, exercise, diet,
self-management education, and psychosocial care (American Diabetes Association,
2006). The American Diabetes Association (2006) recommends two methods for the
assessment of glycemic control: daily self-monitoring of blood glucose and biannual test
of glycosylated hemoglobin (HbA1C) level.
Following this strict regimen can have an adverse effect on the well-being of the
individual with diabetes. A combination of diabetes-specific symptoms and/or patient’s
perceived loss of physical and psychosocial functioning can result in increased levels of
stress (Polonsky, 2000). Research has shown that older adults with diabetes have lower
quality of life levels than those without the disease (Brown et al., 2004).
The number of people with diabetes in North America has been steadily
increasing. In 2005, 20.8 million people (7.0% of the population) had diabetes in the
United States; 10.3 million people were individuals aged 60 years and over. Hispanic,
Native, and Asian Americans are two times as likely to develop diabetes as Caucasians.
In addition, diabetes was the sixth leading cause of death from disease in 2002 (Centers
for Disease Control and Prevention, 2005).
This increase has been observed in the Middle East as well (International Diabetes
Federation, 2005). Health care professionals have expressed concern over the increasing
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prevalence of diabetes in Kuwait. While the incidence of the disease is documented, little
is known about its effect on the life of the Kuwaiti population. Physical care and
rehabilitation might be the same in any given population but interventions that focus on
the psychosocial aspects of the disease must take into account the context of the people.
The broad objective of this study was to gain insight on the quality of life of older
Kuwaiti adults with and without diabetes. There are many aspects that need to be
considered in order to achieve a comprehensive approach for the management of diabetes
and exploring the health-related quality of life will provide a valuable beginning. The
next section will provide an overall view of Kuwait in terms of geography, people,
diabetes, and the health system.
Kuwait
Geography and People
Kuwait is a small country with a total area of 6,880 sq miles located at the
northern end of the Persian Gulf. The greatest distance from north to south is 115 miles
and the greatest distance from east to west is 129 miles (Willis, 2007). The Kuwaiti
population has increased dramatically over the past 20 years. The growth rate is 3.5%, the
birth rate is 21.9 births per 1000 population, and the life expectancy is 77 years
(Marcovitz, 2003). The population (2006 census) is 3.1 million with 32.5% being
Kuwaiti nationals of whom 51% are females. Table 1 presents the population of Kuwait
by nationality and gender. Table 2 presents the Kuwaiti population in the six
governorates by gender.
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Table 1.

Population of Kuwait by Nationality and Gender (2006)
Kuwaiti

Non-Kuwaiti

Total

Male

493,909

1,466,997

1,960,906

Female

515,108

631,469

1,146,577

1,009,017

2,098,466

3,107,483

Total

Note. Public Authority of Civil Information. Population statistics. Kuwait, 2006.

Table 2.

Kuwaiti Population in Governorates by Gender (2006)

Governorates

Male

Female

Total

1

Jahra

53,004

57,754

110,758

2

Mubarek Alkabeer

58,031

59,354

117,385

3

Hawalli

84,382

87,389

171,771

4

Farwania

92,187

96,862

189,049

5

Ahmadi

103,927

106,089

210,016

6

Capital

102,378

107,660

210,038

Total

493,909

515,108

1,009,017

Note. Public Authority of Civil Information. Population statistics. Kuwait, 2006.

Arabic is the official language in Kuwait. The classical version of Arabic is taught
in schools and used in formal documents. English is taught as a second language in
schools starting in first grade and is widely used. All citizens get a free education
beginning with preschool through high school. Because of this, Kuwait has a low
illiteracy rate; only 5.86% of the Kuwaiti population is illiterate with an additional 9.86%
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who are able to read and write but do not have formal education (Ministry of Planning,
2005).
Islam is the primary religion of the country (Willis, 2007). The lifestyle in Kuwait
is affected by the boundaries of Islam, the Arabic traditions, and the Kuwaiti culture. The
majority of people are sedentary. The hot weather limits the people’s ability to perform
regular outdoor physical activities. On a regular day the average temperature is 33ºC
(90ºF). In addition, the majority of Kuwaiti women cover their heads and bodies, thus
limiting their movements. Fitness classes that are designed to teach older adults aerobic
exercises, dancing, or yoga do not exist.
Kuwaiti families value their elderly members; caring for them is given a very high
priority in family life. It is rare to find older adults living alone or in a nursing home.
Parents are cared for by their children who provide for their parent’s physical, medical,
and financial needs. This can turn the older adults into dependents, reliant on their
families for every aspect of their lives.
Diabetes in Kuwait
As a result of modernization and technology, the health status of the Kuwaiti
population has changed over the years. Along with an increase in life expectancy came an
increase in chronic diseases, especially heart disease, stroke, cancer, and diabetes.
According to the 2004 statistics, endocrine diseases, including diabetes, were the fourth
major cause of death in the Kuwaiti population, following heart disease, cancer, and
infant mortality (Ministry of Health, 2004).
The incidence and course of diabetes in the Kuwaiti population are reviewed in
this section. Abdella et al. (1995) published one of the early attempts to examine clinical
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characteristics of patients with Type 2 diabetes in Kuwait. The main characteristics
included female predominance, obesity, and familial aggregation. A total of 3,299
Kuwaiti patients (56% Females) attending one primary diabetes clinic participated in the
study. The mean age of the participants was 53 years, and 73.8% of them were in the age
group 45 – 64 years. More participants were diagnosed as they were clinically
symptomatic (53.6%), while the others were diagnosed by chance mainly during
investigation for unrelated events.
The majority of patients (63%) reported a positive family history in first degree
relatives (Abdella et al., 1995). The mean duration of diabetes was 7.8 years (range 2 –
28 years). The mean fasting blood glucose was 11.1±4.4 mmols/l, indicating poor
glycemic control. Results from the body mass index (BMI) showed that 30.2% of women
with diabetes were overweight (BMI 25-30 kg/m²) and 57.7% were obese (BMI >30
kg/m²) as compared to 44.3% and 33.6% of men with diabetes, respectively. The main
diabetes treatment was oral hypoglycemic agents (63.2%), while 23.7% of the patients
were on a diet program, and 13.1% were treated with insulin. Eighty-six percent of the
women were housewives and 80% of the men were civil servants.
To estimate the prevalence of Type 2 diabetes in Kuwait, Abdella et al. (1996)
studied patients attending two hospital-based diabetes units for a period of six months
and compared the number of patients to the number of people in each health region. The
two health regions were similar in the distribution and age structure of the population as
well as in socioeconomic factors and degree of obesity. There were 3,222 patients over
the age of 20 years seen in the two hospitals during the study period, accounting for a
total crude prevalence of 7.6% in both areas. Results are shown in Table 3. Women had a
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higher age-specific prevalence rate of diabetes than men in age groups over 20 years in
the Hawalli health region. Women had also consistently higher BMI than men, which
support the characteristics of Kuwaiti patients with diabetes.
Another prevalence study was conducted by Abdella et al. in 1998 and yielded
consistent results about Kuwaiti’s with Type 2 diabetes. Participants were recruited
through a public campaign in two health regions. A total of 3003 participants (63%
females) were interviewed and examined by the research team. Participants were asked
about their age, education, level of physical activity, parental history of diabetes, and
presence of hypertension. Physical examination included height, weight, and
measurements of blood pressure and fasting plasma glucose. As shown in Table 4, the
overall prevalence of Type 2 diabetes in this study was 14.8%. The mean fasting blood
glucose was 11.58±3.81 mmols/l for participants with diabetes, which was significantly
higher than that reported for participants without diabetes. Obesity was a significant risk
factor, P<0.001. There was a strong association between Type 2 diabetes and the parental
history of diabetes and the presence of hypertension.
The Health System
Health care in Kuwait improved greatly over the past decades. There are 5 health
regions in Kuwait; each has one hospital-based diabetes unit and 5-11 diabetes clinics at
the primary care level. The diabetes care is provided free of charge for all Kuwaiti
citizens through these hospital units and primary clinics. Currently, the actual number of
patients with diabetes visiting each hospital unit and primary clinic is not known because
this data is not recorded.
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Table 3.

Age- and Gender-Specific Prevalence of Type 2 Diabetes per 100 Persons
in Two Health Regions in Kuwait

Health Region
Hawalli

Age groups
<20

20 – 39

40 – 59

60+

Total

Population 1989

36,888

18,275

8,113

2,037

65,313

Prevalence (%)

0.048

0.897

9.416

23.858

2.192

95% CI

(0.026,0.071)

(0.760,1.034)

(8.749,10.084)

(21.737,25.97)

(2.078,2.306)

Population 1989

35,460

20,784

6,798

2,009

65,051

Prevalence (%)

0.028

1.462

14.666

25.236

2.794

95% CI

(0.010,0.045)

(1.298,1.678)

(13.755,15.576)

(23.039,27.433)

(2.666,2.923)

Farwania

<20

20 – 39

40 – 59

60+

Total

Population 1989

40,517

15,852

7,053

1,991

65,395

Prevalence (%)

0.079

3.167

19.403

29.080

3.789

95% CI

(0.052,0.106)

(2.890,3.443)

(18.373,20.432)

(26.712,31.450)

(3.640,3.939)

Population 1989

39,471

17,886

6,503

1,768

65.628

Prevalence (%)

0.119

5.317

19.068

26.980

4.136

95% CI

(0.085,0.153)

(4.980,5.655)

(18.006,20.129)

(24.558,29.400)

(3.981,4.292)

Male

Female

Male

Female

Note. Abdella et al. Known type 2 diabetes mellitus among the Kuwaiti population: a prevalence study,
Acta Diabetologica, 33 (1996) 145 – 149. CI: confidence interval.
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Table 4.

Age- and Gender-Specific Prevalence of Type 2 Diabetes per 100 Persons
in Surveyed Population

Gender

Age groups
20 – 39

40 – 59

60+

Total

N

502

487

116

1105

DM

29

88

45

162

Prevalence (%)

5.8

18.1

38.8

14.7

95% CI

(3.7,7.9)

(14.3, 21.8)

(27.5, 50.1)

(12.4, 16.9)

N

806

920

172

1898

DM

46

170

65

281

Prevalence (%)

5.7

18.5

37.8

14.8

95% CI

(4.1, 7.4)

(15.7, 21.3)

(28.6, 47.0)

(13.1, 16.5)

N

1308

1407

288

3003

DM

75

258

110

443

Prevalence (%)

5.7

18.3

38.2

14.8

95% CI

(4.4, 7.0)

(16.1, 20.6)

(31.1, 45.3)

(13.4, 16.1)

Male

Female

Total

Note. Abdella et al. Non-insulin dependent diabetes in Kuwait: prevalence rates and associated risk factors,
Diabetes Research and Clinical Practice, 42 (1998) 187 – 196. N: surveyed sample size, DM: Diabetes Mellitus,
CI: confidence interval.
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Table 5 presents the number of visits to the 38 diabetes primary clinics by health
region, type of visit and age. However, the total number of outpatient visits to the five
hospital-based diabetes units is combined and recorded by gender and type of visit.
Looking at the sum of people visiting the five hospitals and not each hospital separately is
not helpful; therefore the data is not included here.

Table 5.

Kuwaitis’ Visits to Diabetes Clinics by Health Region, Type of Visit, and Age

Health

New

Follow-up

Region
No of clinics

<12

≥12 yrs
M

F

Total

<12

≥12 yrs

Total

M

F

Capital

7

25

656

5,809

6,490

1,089

15,299

19,499

35,896

Jahra

5

14

245

7,737

7,996

2,038

22,742

28,648

53,4288

Hawalli

7

42

479

9,319

9,840

2,002

30,890

19,869

52,761

Farwania

11

59

807

12,489

13,355

2,729

35,864

37,585

76,178

Ahmadi

8

14

255

10,806

11,075

3,841

37,719

49,241

90,801

Total

38

154

2,442

46,160

48,756

11,708

142,514

154,842

309,064

Note. Ministry of Health. Health and Vital Statistics Division. Kuwait, 2006.

Patients can be diagnosed with diabetes when presenting with symptoms or by
chance during investigation for unrelated events. The second situation is more likely to
occur in the hospital; therefore the patient continues to attend the hospital-based diabetes
10

unit. However, with the increase in the number of primary diabetes clinics throughout the
country, diabetic patients are registered in those clinics and attend regularly to receive
blood tests and medication. Therefore, many patients have medical records in the two
types of clinics and attend the most convenient one. To get an estimate of the percentage
of patients with diabetes in each health region, the number of new patients was divided
by the number of people in each region. Results are shown in Table 6.

Table 6.

Calculated Percentages of Patients with Diabetes in each Health Region

Health Region

New Patients

Kuwaiti Population

% Diabetes

1 Capital

6,490

210,038

3.08%

2 Jahra

7,996

110,758

7.22%

3 Hawalli

9,840

171,771

5.73%

4 Farwania

13,355

189,049

7.06%

5 Ahmadi

11,075

210,016

5.27%

Total

48,756

891,632

5.47%

There is only one hospital-based diabetes unit that is well-organized with
computerized data records. The director of this diabetes clinic is a consultant physician
diabetologist. His team consists of 5 physicians, 6 diabetes nurses and 1 dietician. The
diabetes care, in terms of diagnosis and management, is consistent among all physicians
in this unit. Patients belong to the unit rather than to a specific physician and are referred
to the following clinics as needed: education, insulin pump, diet, funduscopy, dental, and
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foot clinic. The team also collaborates with a cardiologist, pediatrician, and gynecologist.
According to the director, these services are not available in every hospital as some of
them lack a diabetes specialty. In 2006, there were 148 Kuwaiti adults over the age of 55
treated in this diabetes unit. The unit also gets referrals from primary diabetes clinics in
the same health region when further investigations are needed for their patients.
In conclusion, factors like free education and health care services provided to all
Kuwaiti citizens and the small geographical area has made Kuwaiti citizens living in
Kuwait a homogenous group. Therefore, Kuwaiti patients treated in one health region are
comparable to the others. It should be noted that information about patients’ perceptions
of their health has not been routinely collected in clinical research or medical practice in
Kuwait. As a result, little is known about health-related quality of life of older adults with
diabetes in Kuwait. The following section will provide a background about health-related
quality of life in general. This background, shown in Figure 1, forms the conceptual
framework that guided the study.
Health-Related Quality of Life
As stated previously, the goal of diabetes care is to regulate glucose levels and
minimize long-term complications, often referred to as improving the health status of the
patient. The debate continues as to the best way to measure health, partly because of the
complexity and abstract nature of health. Health cannot be measured directly, as can
height and weight, instead the process of its measurement is indirect and involves several
steps: 1) agreement on a definition of what to be measured, 2) selection of indicators to
represent the conception of health, and 3) assigning numerical scores to the indicators
(McDowell, 2006).
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Donabedian’s Model
It is important to establish the value of measuring health before discussing ways
to measure it. In 1966, Donabedian introduced the structure-process-outcome model for
which he was widely recognized. The model describes three approaches for assessing the
quality of medical care. The first approach is the study of the structure or setting in which
medical care takes place. This approach is concerned with hospital factors, such as the
adequacy of facilities and equipments, the qualifications of medical staff and their
organization, and the administrative structure. The second approach is the study of the
process of medical care. This approach is concerned with physician factors, such as the
appropriateness, completeness, and redundancy of information obtained through clinical
history, physical examination, and diagnostic tests; technical competence in the
performance of diagnostic and therapeutic procedures; and coordination and continuity of
care.
The third approach is the study of the outcome of medical care (Donabedian,
1966). This approach looks at health status in terms of recovery, restoration of function,
and survival. Some outcomes can be easily measured, such as mortality rates or presence
of complications, while others can be difficult to measure, such as patient’s satisfaction.
Studies on the quality of medical care can include aspects of structure, process, or
outcome. However, compared to the other two, outcome is considered the ultimate
validator of the effectiveness and quality of medical care. Jette (1993) describes three
reasons behind the growth of interest in health outcomes research: the aging population,
the increase in chronic diseases, and health care costs.
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Donabedian’s model was later applied across all health care professions. As
essential participants in the health care delivery system, physical therapists use outcome
measures to validate the effectiveness and quality of their care. Elderly persons with
chronic diseases represent a high proportion of all patients treated by physical therapists
(Jette, 1993).
Health Status Concepts
After the introduction of Donabedian’s model, there were major efforts to
increase the quality of medical care services. This occurred by measuring the level of
care provided and, when necessary, improving it, a process known as quality assurance.
Quality assessment was also needed to measure the level of quality of care provided
(Brook et al., 1977).
Following Donabedian’s model, Brook et al. (1977) emphasized that collecting
information on outcomes is the most valid approach for assessing the quality of medical
care, since the purpose of medical care is to maintain or improve health status. For a long
time, most attempts to evaluate quality of medical care have focused on the structure or
process of medical care. These attempts assume that adequate resources and technology
(structure) contribute to adequate diagnostic tests and treatment (process) which in turn
result in good health status (outcome). This assumption is not always true; in many cases
the relationship between the medical care process and outcome is confounded by factors
like patient compliance. Thus, the validity of using process or structural measures alone
was not confirmed. On the other hand, Brook and colleagues suggest that the validity of
patient outcome measures is more evident, because measurement of outcome requires
measurement of health itself, or some aspect of it.
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Figure 1.The Conceptual Framework
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Past Perceptions of Health
The Biomedical Model
The traditional biomedical paradigm defines health as the absence of disease. This
model implies that disease consists only of cellular pathology and that health is the state
in which cellular function is normal. It also considers disease a failure of a body system,
the result of an injury, infection, or genetic abnormality (Borrell-Carrio et al., 2004;
Alonso, 2004). According to the medical model, anything that could not be objectively
verified and explained at the level of cellular and molecular processes was ignored or
devalued (Borrell-Carrio et al., 2004).
International Classification of Disease
The traditional indices of health status are negative in nature, e.g., mortality and
morbidity rates, physical condition, and presence of complications. The classification of
disease was first published in the 19th century based on cause-of-death statistics. This
classification has changed over the years to include all diseases, not only those that are
fatal. In 1946, the World Health Organization (WHO) took over the responsibility of
outlining the International Classification of Diseases, Injuries, and Causes of Death.
Every ten years the WHO publishes an updated list of International Classification of
Disease (ICD) based on experts’ recommendations. The most recent update is the tenth
revision ICD-10 (World Health Organization, 2007).
In 1980, the WHO developed the International Classification of Impairments,
Disabilities, and Handicaps (ICIDH). In this model, “disease was defined as a
pathological change that manifests itself as a health condition that is an alteration of an
individual’s health status that may lead to distress, interference with daily activities, or
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contact with health services” (American Physical Therapy Association [APTA], 2003,
p.20). Impairment was defined as abnormal structure or function at the organ level;
disability defined as the inability to perform common activities; and handicap defined as
the inability to function at the social or cultural level (Barbotte et al., 2001; APTA, 2003).
Present Perceptions of Health
The Biopsychosocial Model
In 1977, American psychiatrist George Engle introduced a new medical model,
the Biopsychosocial Model, which offered a holistic alternative to the biomedical model
that had dominated the field. This model accounted for the interconnected biological,
psychological, and sociological aspects of health and illness (Borrell-Carrio et al., 2004;
Alonso, 2004). It also emphasized the importance of the patient-clinician relationship in
understanding the determinants of disease and reaching effective medical outcomes
(Borrell-Carrio et al., 2004).
International Classification of Functioning, Disability, and Health
The WHO adopted a positive definition of health and specified that “Health is a
state of complete physical, mental, and social well-being and not merely the absence of
disease and infirmity” (Barbotte et al., 2001, p. 1047). When first introduced in the
1950s, it was criticized as immeasurable, however later development of techniques to
measure well-being helped in the wide acceptance of the definition (McDowell, 2006).
Recently, the definition has been extended to include health-related quality of life
(Barbotte et al., 2001).
In 2001, the WHO revised its ICIDH and released the International Classification
of Functioning, Disability, and Health (ICF), to provide standard indicators and better
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framework for the description of health and health-related components of well-being
(World Health Organization, 2007; Barbotte et al., 2001; APTA, 2003). In contrast to the
ICD, which is basically a classification of consequences of diseases, the ICF is a
classification of components of health. Information on diagnosis plus functioning
provided a broader and more meaningful picture of a person’s health. The ICD-10 and
ICF are therefore complementary, and the WHO recommends using them together
(World Health Organization, 2007).
In summary, one major challenge in psychological measurement, as in measuring
health, is that the constructs cannot be measured directly. They can only be measured
indirectly, by indicators, which are incomplete and capture only part of the construct
(McDowell, 2006). Health care providers collect data about functioning for every body
organ, but none of these measures explain the function of the entire individual, which can
be affected by both disease and treatment (Ware, 1991). The shift from a biomedical
model to a biopsychosocial model helped health care providers, policy makers, and
researchers realize that biological indicators are not adequate measures of functional
status and well-being or to changes in these variables over time.

Ware (1991) suggested

that if we use outcome data for quality assurance purposes, biologic indicators must be
supplemented by measures of functional status and well-being. To get the best outcomes
for patients, the data base should include patients’ experience of health care and the
patients’ experience of health outcomes.
Quality of Life
To be able to measure health we need to agree on a definition of what to be
measured, select indicators to represent the conception of health, and assign numerical
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scores to the indicators. As with health, quality of life (QOL) is an abstract construct that
is difficult to measure directly. In the social sciences, QOL commonly refers to the
adequacy of people’s material circumstances and to their feelings about these
circumstances. Indicators include personal wealth, level of safety, level of freedom, and
opportunity. Health is one of many components in this broad concept. Recognizing that
wealth does not necessarily create happiness, QOL indicators focused on people’s
feelings about their circumstances (McDowell, 2006).
Quality of life is a broad concept reflecting many domains of life. Ware (1991)
reported the results of Campbell’s publication on his nationwide surveys on the quality of
the American life in 1981. Campbell defined 12 domains of life: “community, education,
family life, friendships, health, housing, marriage, nation, neighborhood, self, standard of
living, and work” (Ware, 1991, p. 776). Thus, many domains of life can be affected by
disease and treatment, and health is only one part of it.
The WHO defines QOL as “the perception by individuals of their position of life,
in the context of the culture and value systems in which they live and in relation to their
goals, expectations, standards, and concerns” (Barbotte et al., 2001, p. 1048). This broad
concept is affected by several factors, such as social relationships, physical health,
psychological state, level of independence, and the environment. These determinants of
QOL depend on the handicap, that is, on any impairment or disability, suffered by an
individual. Figure 2 presents the relationship between the ICIDH, Health-related quality
of life, and QOL.
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Defining Health-Related Quality of Life
Health-related quality of life (HRQOL) is primarily concerned with the way QOL
is affected by health and disease. HRQOL simply means health as assessed by the
individual concerned (Barbotte et al., 2001). HRQOL expresses “the total effect of
individual and environmental factors on function and health status” (APTA, 2003, p. 24).
There are three dimensions of HRQOL: physical function, which includes activities of
daily living; psychological function, which includes cognitive, perceptual, and
personality traits of a person; and social function, which involves the interaction of the
individual with society (Jette, 1993; APTA, 2003).
Figure 3 presents the classification of HRQOL as suggested by Polonsky (2000).
HRQOL can be classified into two categories: generic and disease-specific. Generic is
related to patient’s perception of his/her own health and well-being in the broad areas of
physical, social, and psychological functioning. Disease-specific is related to patient’s
perception of how the disease is compromising his/her well-being in the three areas of
functioning.
With an interest in diabetes, Polonsky (2000) further suggested that diabetesspecific HRQOL can be categorized according to symptoms and impact on function.
Diabetes-specific symptoms are related to the way different aspects of diabetes may be
perceived as burdensome. Diabetes impact on function is related to the way diabetes
perceived as interfering with well-being in psychological, social, and physical
functioning.
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Measuring Health-Related Quality of Life
As noted earlier, there has been a shift away from defining health in terms of
freedom from disease into an emphasis on the person’s ability to perform his/her daily
activities, and more recently into an emphasis on positive themes of happiness, social and
emotional well-being, and quality of life (McDowell, 2006). In recognition of this, over
the past two decades there has been an increase in the use of broader health status
indicators and health-related quality of life. Bowling (2005) further states that the
WHO’s definition of health in physical, psychological, and social terms has become
accepted to the extent that a measure of health status that fails to include one of these
dimensions is subject to negative evaluation.
The debate about how best to measure health will always continue due to the
complexity and abstract nature of health itself (McDowell, 2006). Most of the measures
of health status are single-item ranking scales asking people to rate their health from
“Excellent” to “Very poor”, while measures of HRQOL ask people to rate the impact of
their health on various aspects of their lives (Bowling, 2005).
Despite the biases inherent in measuring subjective perceptions, subjective
indicators are still needed, since objective indicators do not provide sufficient information
when used alone (Bowling, 2005). Subjective health measurements describe the quality
rather than the quantity of function (McDowell, 2006). They can also evaluate patient’s
perceptions, such as feelings about recovery, level of health, or well-being that could not
be inferred from physical examinations or lab test results (Bowling, 2005; McDowell,
2006).
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There are several ways to classify health measurements. McDowell (2006)
reported that health measures can be classified by their function, scope, or the methods
used to record information. One functional classification indicates that measuring the
health status of individuals is the domain of a clinical interview, while measuring health
status in a group is the domain of a survey instrument. Methodological classification of
health measurements include: rating scales vs. questionnaires; health indexes vs. health
profiles; and subjective vs. objective measures (McDowell, 2006).
Health measurements can be classified according to their scope into generic and
specific measures. Generic instruments are commonly used in descriptive
epidemiological studies. They allow for comparisons across different illnesses or
different populations (Polonsky, 2000; McDowell, 2006). Specific measures may be used
with a disease, type of person or age group and generally measure within-subject changes
in clinical trials (Polonsky, 2000; McDowell, 2006).
Health outcome assessment can be used in several areas such as comparisons
across age, disease, and treatment groups, health policy evaluation, health care
management, and in everyday medical practice (Ware, 1991). QOL measures can benefit
health research by broadening the scope of outcome measures and providing a formal
means for the patient’s judgment to influence treatment (McDowell, 2006).
This study focused on generic and diabetes-specific measures. The assessment of
HRQOL has been made possible by the development of valid and reliable generic
measures, such as the Medical Outcomes Study 36-Item Short-Form Health Survey (SF36) and diabetes-specific measures, such as the Problem Areas in Diabetes survey.
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The debate about whether generic or disease-specific instruments should be used
alone or together will continue. The argument in favor of disease-specific scales is twofold: First, if an instrument has to cover a wide range of disorders many of the questions
may be inappropriate or irrelevant for any one specific problem. These non-useful items
may cause noise when the questionnaire is used for one specific disorder. In a diseasespecific instrument, all of the items are relevant and applicable for the patient, and thus
expected to change with effective therapy. Second, in order to keep the length of a
generic questionnaire manageable, there cannot be many items in each construct. Thus,
there will be fewer relevant questions to detect real changes within patients or differences
among them (Streiner and Norman, 2003).
On the opposite side of the argument, the cost of the greater degree of specificity
is a reduction in generalizability. Generic scales allow comparisons across different
disorders in areas such as disease severity and interventions (McHorney et al., 1994;
Streiner and Norman, 2003). In addition, a disease-specific measure may reveal the
“main” effect of an intervention by looking at a specific aspect of the patient’s life,
whereas a generic measure can reveal broader effects of an intervention that are
important to the patient, such as feeling happy or independent after a surgery. Streiner
and Norman (2003) suggest that the safest option is to use a generic instrument such as
the SF-36 in all studies of the QOL, and to supplement it with a disease-specific one.
This study investigated the adequacy of HRQOL measures in Kuwait; that is, to
find if the indicators that have been successful in defining HRQOL in USA and other
countries are successful in Kuwait. This is the central theme of validity, the assessment of
what a measurement actually measures and, more importantly, of how it can be
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interpreted. The following section will describe types of validity in general and in relation
to the two HRQOL instruments that are used in this study: the SF-36 Health survey and
the Problem Areas in Diabetes (PAID) survey.
Validity
Studies of validity increase our understanding of the meaning of a score and the
meaning of changes or differences in that score (Gandek and Ware, 1998).Validity is
often defined as the extent to which an instrument measures what it is intended to
measure (Gandek and Ware, 1998; Portney and Watkins, 2000; Streiner and Norman,
2003).
McDowell (2006) agrees that this conception of validity, agreement with a
criterion, is a true conception; however he thinks it is a limited one. He suggests that a
more general definition of validity as describing the range of interpretations that can be
appropriately placed on a measurement score. This leads to questions such as what do
the results mean? Or what can be concluded about a person who produced a particular
score on the scale?
A similar definition was proposed by Streiner and Norman (2003). They argue
that validating a scale is a process in which we determine the degree of confidence we
can place in the inferences we make about people based on their scores from that scale.
Both broader definitions imply that validity should not be viewed as a property of the
scale alone, but rather of the interpretation placed on the results.
Assessing validity
Validity of scales can be divided into three areas: content, criterion, and construct
validity (Gandek and Ware, 1998; Portney and Watkins, 2000; Streiner and Norman,
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2003). The choice depends on the purpose of the instrument (e.g., screening test or
outcome measure) and on the level of abstraction of the topic to be measured (Portney
and Watkins, 2000; McDowell, 2006).
Since HRQOL cannot be observed or measured directly, several scales have been
developed to assess it. The SF-36 Health Survey is a widely used generic measure of
HRQOL and the PAID survey is a disease-specific measure of HRQOL. The following
section will discuss the methods that have been used to validate health measures in
general and with specific examples from the literature on the SF-36 and the PAID survey.
Content validity
Content validity examines the extent to which an instrument represents the
universe of concepts or domains; that is, whether the instrument adequately samples the
content of a construct (Gandek and Ware, 1998; Portney and Watkins, 2000; McDowell,
2006). There are no statistical indices that can assess content validity (Portney and
Watkins, 2000; McDowell, 2006). Thus, it is difficult to prove formally that the items
chosen are representative of all relevant items. Claims for content validation are made by
comparing the content of an instrument to a set of standards. These standards can be
based on well-accepted theoretical definitions, published standards, or interviews with
patients experiencing health problems under study and experts in the field (Gandek and
Ware, 1998; McDowell, 2006). The content validity of the SF-36 was evaluated based on
standards published by the author prior to the construction of the scale (Ware, 1987). The
content validity of the PAID survey was based on interviews with health care providers
and insulin-treated patients (Polonsky et al., 1995).
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Following content validation, more formal statistical procedures can be used to
assess the validity of an instrument. McDowell (2006) suggests that the next step should
be determined based on the type of the instrument to be validated. The first type includes
measures of concepts for which there is a criterion with which the measure can be
compared, such as screening and diagnostic tests and predictive measures. The second
type includes measures of abstract concepts for which there are no single comparison
criterion, such as measures of quality of life, happiness, and pain. McDowell (2006)
further suggests that validation procedures for the first type should include criterion
validation and for the second type should include construct validation.
Criterion validity
Criterion validity examines the correlation of an instrument with criterion
measure of the trait or disorder under study, ideally, a ‘gold standard’ that has been
validated and used in the field. There are two types of criterion validity: concurrent
validity, in which the new scale and the criterion measure are taken at the same time, and
predictive validity, in which data is gathered after some interval of time (Gandek and
Ware, 1998; Portney and Watkins, 2000; Steiner and Norman, 2003; McDowell, 2006).
Concurrent validity is useful when a new scale is potentially more efficient, easier to
administer, or more practical than the existing scale, and is being proposed as an
alternative instrument. Predictive validity is useful to predict future criterion score
(Portney and Watkins, 2000; McDowell, 2006).
The SF-36 is a multipurpose health survey. It has been useful when comparing
general and specific populations, comparing the relative burden of diseases,
differentiating the health benefits produced by a wide range of different treatment, and
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screening individual patients (Ware, 2000). Following McDowell’s suggestion, validation
procedures for the SF-36 included both criterion and construct validation. Results from
concurrent studies of validity show that the Mental Component Summary Measure of the
SF-36 has a sensitivity of 74% and a specificity of 81% in detecting patients diagnosed
with depressive disorders. Results from predictive studies of validity have linked SF-36
subscales and summary measures to utilization of health care services, the clinical course
of depression, loss of job within one year, 180-day survival, and 5-year survival (Ware,
2000).
In the absence of ‘gold standards’ for validating health measures, researchers have
used other methods to establish criterion validity. Authors of the SF-36 have used
normative data to interpret scores of the scale. In the manual of the SF-36 version 2, the
authors offer normative data for the general U.S. population as estimated from responses
to the 1998 National Survey of Functional Health Status that included the SF-36 (Ware et
al., 2000). Normative data allow the interpretation of SF-36 scale scores for an individual
respondent or the average for a group of respondents by comparing them with the
distribution of scores of other individuals. Scores can be understood as departures from
expected or typical scores; these expected scores are called norms.
The PAID survey was designed as a screening test to detect patients suffering
from diabetes-related emotional distress as well as an outcome measure to detect changes
in emotional distress after diabetes management. Following McDowell’s suggestion,
validation procedures for the PAID included both criterion and construct validation.
Authors of the PAID survey used a number of psychological and clinical measures of
similar attributes to establish criterion validity. Results from concurrent studies of
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validity showed that scores on the PAID survey correlated with measures of glycemic
control, self-care, well-being, anxiety, coping, health belief, satisfaction with life, and
with Mental and Physical Components Summary Measures of the SF-12 (Polonsky et al.,
1995; Welch et al., 1997; Snoek et al., 2000; Gross et al., 2007; Welch et al., 2007).
Results from predictive studies of validity showed that scores on the PAID survey predict
glycemic control one year after the study (Polonsky et al., 1995).
Construct validity
Construct validity examines the extent to which an instrument reflects the
theoretical components of a construct (Gandek and Ware, 1998; Portney and Watkins,
2000). Gandek and Ware (1998) suggest following three steps to establish construct
validity: “(1) specify the domain of variables to prepare a blueprint for the construct, (2)
establish the internal structure of the observed variables, and (3) analyze the data to
verify the theoretical relationships between scale scores and external criteria” (Gandek
and Ware, 1998, p. 953).
Three approaches have been proposed to establish the construct validity of an
instrument: factor analysis, correlations and known-groups method. Factor analysis is
used to examine the internal structure of a scale (Afifi and Clark, 1996; Gandek and
Ware, 1998; Portney and Watkins, 2000). Correlations are used to assess the way an
instrument relates to other constructs (Gandek and Ware, 1998; Portney and Watkins,
2000). Known-groups method is used to examine the way an instrument discriminate
between different groups (Gandek and Ware, 1998; Portney and Watkins, 2000).
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Factor analysis
Factor analysis is used when a construct contains one or more underlying
dimensions, or different theoretical components (Portney and Watkins, 2000; McDowell,
2006).Within each dimension, there is a set of variables that are highly correlated with
one another and represent a common underlying factor. Factor analysis allows the
grouping of similar variables into factors (Kachigan, 1991; Portney and Watkins, 2000).
This important analytical tool is commonly used to study the internal structure of
a health index that contains separate components, each reflecting a unique aspect of
health (McDowell, 2006). Subscales measuring the same aspect should cluster onto the
same factor (a test of convergent validity) and scales measuring different topics should
fall on different factors (a test of discriminant validity).
Factor analysis was used to support the hypothesized Physical and Mental
Components of the SF-36 Health Survey (McHorney et al., 1993). The International
Quality of Life Assessment (IQOLA) project was established to translate and adapt the
SF-36 to be used across different countries. The IQOLA project used factor analysis
procedure to examine the degree in which the two-factor model is replicated across
countries to further support the construct validity of the SF-36 Health Survey (Gandek
and Ware, 1998).
Factor analysis has also been used to confirm the presence of one large factor
representing diabetes emotional distress, and thus supporting the summation of the
twenty items into a total score (Welch et al., 1997). It should be noted that researchers
using the Dutch and Brazilian versions of the PAID survey reported a four-factor model
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that included emotional, treatment, food, and social problems (Snoek et al., 2000; Gross
et al., 2007).
Correlations
In testing construct validity, the direction and strength of the relationship between
scale scores and external criteria can be evaluated by measures of correlation (Gandek
and Ware, 1998). Convergent validity indicates that instruments measuring the same
construct will produce high correlations. Discriminant validity indicates that instruments
measuring different constructs will produce low correlations (Gandek and Ware, 1998;
Portney and Watkins, 2000; McDowell, 2006).
The multi-trait scaling technique is used to look at convergent and discriminant
validity simultaneously. This method was used to determine the item-level and scalelevel validity of the SF-36 and the PAID survey. For example, the physical functioning
subscale of the SF-36 is expected to have stronger relationships with role physical, and
bodily pain subscales because they all assess physical health, and weaker relationships
with the subscales that measure mental health (Gandek and Ware, 1998).
Known-groups method
Using the known-groups method, mean scale scores are compared across groups
known to differ, using criteria such as age, symptoms, presence or severity of chronic
conditions, or the utilization of health care services (Gandek and Ware, 1998; McDowell,
2006). Therefore, the validity of an instrument is supported if the results document these
known differences (Portney and Watkins, 2000).
In conclusion, the validation of an instrument, especially one that measures a
hypothetical construct, is an ongoing process. The different types of validity address the
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degree of confidence we can place in the inferences we draw from scores on scales
(Portney and Watkins, 2000; Streiner and Norman, 2003). The two instruments of
interest, the SF-36 and the PAID survey, have been validated in the USA and many other
countries. However, since we were interested in using these instruments to measure
HRQOL in Kuwait it was necessary to demonstrate their validity in a Kuwaiti sample.
The content validity of both instruments was tested at the time of their development and
it was not our intention to test it here. In addition, it was not our goal to test the criterion
validity of the instruments; first, the absence of an Arabic version of what is considered
to be ‘gold standard’ in the field of generic and diabetes-specific instruments limits our
ability to test concurrent validity and, second, the time frame of the study limits our
ability to test predictive validity. Therefore, the primary goal of this study was to examine
the construct validity of the SF-36 Health Survey and the PAID survey.
The following two sections will describe the two HRQOL instruments in more
detail. First, studies that explain the development and validation of the SF-36 and the
PAID survey will be described. The results of one study that used both instruments to
measure HRQOL in people with diabetes will be presented at the end of the section.
Second, the process of translation and cultural adaptation of quality of life measures in
general and in relation to the two instruments will be described and summary tables will
be provided.
Health-Related Quality of Life Measures
Generic Measures
The SF-36 is a well-known generic measure of quality of life. It was first
constructed to provide a comprehensive assessment of the physical and mental
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components of health status in the Medical Outcomes Study. The eight health concepts of
the SF-36 were selected from 40 concepts included in the study. Those chosen represent
the most frequently measured concepts in widely used other health surveys and those
most affected by disease and treatment. The scale was designed for use in clinical
practice, research, health policy evaluation, and general population surveys (Ware and
Sherbourne, 1992; Ware, 2000).
In 1996, a second version of the SF-36, also called the international version, was
introduced. Improvements in the second version included simpler instructions and
questionnaire items, an improved layout for questions and answers in the selfadministered version, greater comparability with widely used translations and cultural
adaptations, and improved role functioning subscales (Ware, 2000).
Tests of validity of the SF-36 were conducted using psychometric criteria
(principal components from correlations among the eight subscales) and clinical criteria
(comparing patient groups differing in physical and/or mental health status and severity)
with a sample size of 1014 adults aged 18 years and over (McHorney et al., 1993). The
SF-36 has been further evaluated in 3445 adults (mean age 54 years) divided into 24
subgroups differing in sociodemographic characteristics, diagnosis, and disease severity.
There were 624 patients with diabetes among the study population (McHorney et al.,
1994).
Results from traditional psychometric and clinical tests of validity of the SF-36
supported the convergent and discriminant validity of the physical functioning and
mental health scales (McHorney et al., 1993). In addition, across 24 patient groups, the
eight subscales passed tests for item internal consistency and item discriminant validity.
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Reliability coefficients ranged from 0.65 to 0.94 across scales and varied across patient
subgroups (McHorney et al., 1994).
The SF-36 is suitable for self-administration, computerized administration, or
administration by a trained interviewer in person or by telephone, to individuals aged 14
years and older. The survey has been administered in general population surveys in the
U.S. and other countries as well as to young and older adult patients with specific
diseases (Ware, 2000).
Diabetes-Specific Measures
The Problem Areas in Diabetes (PAID) survey was developed by Polonsky et al.
(1995) to measure the extent of emotional responses to diabetes. It was designed to help
health care providers identify patients experiencing high levels of diabetes-related
emotional distress and adjust interventions accordingly. Items for the PAID survey were
derived from 10 health care providers and patient comments during medical visits. Early
drafts of the item pool were piloted using 25 insulin-treated patients. As a result, specific
items were modified or eliminated and new items were added.
The final version of the PAID survey consisted of 20 items representing common
negative emotions related to diabetes such as emotional distress, treatment barriers,
problems related to food and lack of social support (Polonsky et al., 1995). On a 5-point
Likert scale patients rate the degree to which each item is problematic for them from 0
(not a problem) to 4 (serious problem). The total score is the sum of the total item
responses. In the second phase of the study, eligible patients (n= 531) were approached
at the time of their medical visit and asked to complete a series of self–report measures.
The survey was completed by 451 female patients treated with insulin.

35

Due to the absence of a gold standard that measures diabetes-related emotional
distress, the authors determined the construct validity by combining evidence from
different sources. These included concurrent validity, by examining the associations
between the PAID scores and a number of psychological and clinical measures of similar
attribute, and predictive validity, by testing the PAID’s ability to predict long-term
glycemic control.
Results of the study suggested that the PAID survey is a useful tool in identifying
patients with high levels of diabetes-related emotional distress (Polonsky et al., 1995).
The researchers found that the PAID survey has a high level of internal reliability as
determined by Cronbach’s alpha =0.95, indicating that the PAID items are homogeneous
and measuring a similar construct. Tests of concurrent validity indicated that the PAID
was significantly associated with relevant psychosocial and clinical measures. Greater
emotional distress was associated with poorer glycemic control, recent severe
hypoglycemic episodes, and the presence of neuropathy and retinopathy. The PAID was
also positively associated with general emotional distress, fear of hypoglycemia, and
disordered eating attitudes and negatively associated with adherence to self-care
behaviors. Tests of predictive validity indicated that the PAID was predictive of glycemic
control at one year after the study.
Limiting the study subjects to female patients taking insulin and living in one
small area restricts the generalizability of the results. One of the strengths of the study is
the large sample size, which gives the results more power. In addition, the age range of
the patients was large (13 – 60 years); however it would’ve been more helpful if the
sample was divided into subgroups to be able to compare different age groups.
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To overcome these limitations, the second study validating the PAID survey
consisted of 256 male and female patients with Type 1 and Type 2 diabetes (Welch et al.,
1997). Patients with Type 2 diabetes were treated with insulin, oral agents, or a diet and
exercise regimen. In this study, the survey was rescaled for ease of interpretation. Thus,
the total score ranges from 0 (no emotional distress) to 100 (great emotional distress). All
20 items of the PAID survey correlated 0.30 or higher with the total score. Cronbach’s
alpha was 0.95 for the total score, which confirms the survey’s internal consistency.
Principal component analyses showed high item loadings of more than 0.30 for all 20
items on the first principal component.
To determine the discriminant validity of the PAID survey, researchers evaluated
whether or not PAID scores differed by gender and type of diabetes (Welch et al., 1997).
The results showed that patients with Type 1 diabetes scored higher than patients with
Type 2 diabetes. In addition, male and female patients were significantly different in their
scores P<0.002. The PAID survey correlated significantly with Diabetes Coping
Measure, Diabetes Social Support scale, and Health Belief Model, which support its
concurrent validity. The significant correlation between the PAID scores and the four
diabetes-specific coping styles supports its construct validity.
The results of the two studies (Polonsky et al., 1995; Welch et al., 1997)
indicated that the PAID is weakly influenced by age and type and duration of diabetes. It
is possible that older patients with longer duration of diabetes adapt well to the disease,
especially if they have other complications to worry about. However, this assumption
cannot be confirmed until larger numbers of older adults are evaluated with more details
on their long-term complications.
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One important limitation shared by the two studies (Polonsky et al., 1995; Welch
et al., 1997) is related to the sample. The patients were volunteers attending their regular
checkups at the Joslin Diabetes Center in Boston. They were mostly Caucasians,
medically insured, and well educated. The majority had Type 1 diabetes and was treated
with insulin. They were motivated to attend the clinic and participate in the study. Thus,
the sample doesn’t reflect the typical patient profile that is seen in other settings. In
addition, test-retest reliability was not evaluated in either study.
Trief et al. (2003) have used the SF-36 and the PAID survey together to evaluate
the HRQOL of older adults (≥65 years) and younger adults (30-64 years) with Type 1
and Type 2 diabetes. Results are shown in Table 7. There were no significant differences
between the two age groups on either the physical or mental summary scores of the SF36. However, older adults had better social function and greater role limitations due to
physical problems.
On the PAID survey, older adults had significantly less diabetes-related emotional
distress than younger adults (56.2 vs. 72.1, P≤0.001). When comparing the two types of
diabetes, participants had similar scores on the PAID survey. On the SF-36, participants
with Type 2 diabetes had significantly less physical function, less pain and vitality, more
role limitation due to physical and emotional problems, but better social function (Trief et
al., 2003).
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Table 7.

Subject Characteristics and HRQOL According to Age (Trief et al., 2003)

Characteristic

30 – 64 years (n=100)

≥65 years (n=91)

46.9±8.2

70.5±4.2

Gender-male

51

46

1.000

Race-white

96

85

0.523

Married

59

65

0.119

Employed

45

2

<0.001

Type 1 Diabetes

52

18

<0.001

13.5±10.2 years

18.3±11.7 years

0.003

Number of complications

1.4±1.2

1.7±1.2

0.123

HbA1C

8.2±1.9

7.5±1.5

0.007

Physical Function

62.1±26.8

55.7±29.2

0.129

Bodily Pain

61.3±26.4

59.3±30.0

0.650

Role Physical

55.7±36.0

39.8±39.0

0.006

Mental Health

59.9±13.2

63.5±13.2

0.072

Role Emotional

69.2±39.8

54.9±43.1

0.026

Social Function

50.5±18.0

58.2±19.5

0.008

General Health

47.9±14.9

51.8±16.2

0.094

Vitality

50.4±13.5

52.2±14.9

0.397

72.1±24.6

56.2±26.7

<0.001

Age

Duration of Diabetes

P-value

SF-36

PAID
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Translation and Cultural Adaptation of Quality of Life Measures
As the number of multi-national and multi-cultural research studies increased, the
need to translate and adapt the existing quality of life measures also increased.
Researchers were also faced with an increasing number of people from non-Englishspeaking countries who settled in the United States. In order to include this significant
proportion of respondents in their studies and to have a representative sample that
increased the generalizability of the results; researchers have been translating the
questionnaires into languages commonly used by these respondents (Streiner and
Norman, 2003; Duffy, 2006).
There are several international groups, such as the Medical Outcomes Trust,
dedicated to developing and translating both generic and disease-specific measures. As a
result, many publications have been devoted to providing guidelines to improve the
quality of the translation process (Guillemin et al., 1993; Herdman et al., 1997; Bullinger
et al., 1998; Eremenco et al., 2005; Duffy, 2006). With minor differences, these
publications agree that the translation process should include the following: 1) forward
translation, at least two bilingual experts translate the instrument from English to the
target language; 2) back-translation, another two bilingual experts who have not seen the
original version and are not aware of the purpose of the instrument translate it back to
English; 3) committee review, a group of professionals compare the original and backtranslated versions to detect and resolve any linguistic discrepancies; and 4) psychometric
testing of the translated version.
The primary aim of the translation process is to achieve equivalence between the
original version and the translated version of the questionnaire. An instrument can be
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linguistically equivalent if the translation is word for word, however the more desired
result is conceptual equivalence where the original meaning or conceptual framework is
the same. Thus, researchers are confident that any detected differences are the result of
true differences between the groups being assessed and not the result of differences in the
instruments used to collect data (Eremenco et al., 2005). Most often, researchers found
that the concept under study exists in the target culture; however there may be differences
in the basic elements or the weight given to each element (Streiner and Norman, 2003).
Herdman et al. (1997) list 19 different types of equivalence and definitions of
varying degrees of precision that have been used by various authors in discussing the
translation and adaptation of generic HRQOL measures for use in other cultures. Of the
66 references found by the authors, the most frequently mentioned types of equivalence
were: conceptual equivalence (30%), semantic equivalence (12%), functional equivalence
(8%), scalar/metric equivalence (8%), scale equivalence (8%), technical equivalence
(6%), and operational equivalence (6%). The other types of equivalence, such as
criterion, content, item, cultural, language, idiomatic, construct, measurement,
experiential, equivalence of meaning, and equivalence in construct operationalization,
were mentioned once or twice.
Herdman et al. (1997) found varying degrees of agreement in the ways
equivalence is defined. They suggest that this is due in part to the investigators’
assumption regarding the impact of culture on HRQOL. Those investigators assuming
that culture has only a minimal impact on the construct being measured make no attempt
to establish conceptual equivalence before the translation process begins. On the other
hand, those investigators assuming that culture has a significant impact on HRQOL insist

41

on an initial investigation of the relevance of the concepts measured by the questionnaire
to the target culture.
Of the 19 types of equivalence, Streiner and Norman (2003) chose five main types
to form a hierarchy. They suggested that first it is necessary to establish conceptual
equivalence. Second, researchers should look for item equivalence; that is, to determine
whether the specific items are relevant and acceptable in the target culture. Questions that
are inappropriate should be removed or replaced before translation can begin. The third
step is to achieve semantic equivalence, which refers to the meaning attached to each
item. Next, researchers should determine operational equivalence; that is, to look at
whether the same format of the scale, the instructions, and the mode of administration can
be used in the target culture. Finally, it is required to achieve measurement equivalence,
which determines if the psychometric properties of the questionnaire are the same in both
versions.
To determine the cultural equivalence of a translated questionnaire, Eremenco et
al. (2005) suggest that the back-translated questionnaire be reviewed by a group of
patients representative of the target population using either focus groups or individual
interviews. After completing the questionnaire, the patient is asked what each item means
to him/her (item meaning), how clear is each item to him/her (item clarity), and how
relevant is each item to him/her (item currency).
Following the guidelines can help eliminate some of the common problems
associated with simple back-translation: 1) in specific cultures, some content areas are
linguistically and conceptually challenging for the translators; 2) translators may literally
translate the instrument, which results in a literally correct but grammatically inadequate
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instrument; 3) the translators may unconsciously be influenced by the source culture or
concepts explored when doing the translation; and 4) bilingual translators may correct for
any grammatical syntax because they recognize it, however the monolingual patient who
will answer the questionnaire may be confused by the translation (Duffy, 2006).
Translation of the SF-36 Health Survey
The International Quality of Life Assessment (IQOLA) project was established to
translate and adapt the SF-36 for use in languages other than US-English. After a series
of international meetings involving principal investigators from the United States and ten
other countries; Australia, Canada, Spain, Italy, Germany, Sweden, France, Netherland,
Belgium, and Japan, the group developed a three-stage translation process. The process
was designed to produce cross-culturally comparable translations of the SF-36 Health
Survey. The process included: 1) translation and evaluation procedures to ensure
conceptual equivalence and respondent acceptance, 2) psychometric tests of the
assumptions underlying item scoring and construction of multi-item scales, and 3)
examination of the validity of the scales and the accumulation of normative data
(Bullinger et al., 1998).
The translation process proposed by the IQOLA group follows a similar approach
to the one described earlier. Translators are instructed to put emphasis on conceptual
rather than literal equivalence, and the choice of wording should be at a reading level of
age 14 or lower. The quality of the forward translation is rated using the criteria of
clarity, use of common language, and conceptual equivalence. The back-translation is
followed by pilot-testing, which involves administration of the translated questionnaire to
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50 individuals who differ in health status. Respondents are asked to report any difficult,
upsetting, or confusing items (Bullinger et al., 1998).
When comparing the results from the ten countries participating in the IQOLA
project, the most difficult items to translate were physical functioning items which used
examples of activities (e.g., bowling, golf) and distances (blocks, miles) that are not
common outside the United States. Another difficulty was in the items that used slang
expressions, such as “pep” or “feeling blue”. These difficulties were addressed during the
translation process; translators used examples of moderate activities that are appropriate
for the target culture (e.g., cycling, gardening, tai chi), distances were converted into
metric equivalents of meters, and colloquial expressions were replaced by synonyms
(Bullinger et al., 1998).
Due to the linguistic and cultural differences between the original US-English
version of the SF-36 and Kuwait, an Arabic version was needed. Researchers from
Arabic-speaking countries, such as Saudi Arabia, Qatar, Egypt, Lebanon, Palestine,
Morocco, and Tunisia, have translated the SF-36 into Arabic. Saudi Arabia and Qatar are
close to Kuwait in terms of location and culture. However, researchers in these countries
translated the first version of the SF-36. The second improved version of the SF-36, also
called the international version, is recommended by the original author.
Version 2.0 of the SF-36 was translated into Arabic by a group of researchers in
Lebanon (Sabbah et al., 2003). The translation and cultural adaptation of the SF-36
followed the IQOLA procedure: 1) forward translation (English to Arabic) by 3 native
Arabic speakers and the revision of two linguistic experts, 2) back-translation of the
Arabic version by a native English speaker, 3) pilot-testing of the final version, which
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involved asking a group of 30 lay native Arabic speakers to explain how each item was
understood, 4) item-level and scale-level validation, and 5) norming of the instrument
using representative sample.
Due to cultural differences, three items were modified in order to fit the context:
1) miles were converted into meters, 2) the items “going bowling or playing golf” was
changed into “gardening or sport activities” to represent moderate physical activities, and
3) the phrase “I don’t know” was replaced by the phrase “only God knows” (Sabbah et
al., 2003). The items that created problems during the cultural adaptation process were
also found to be confusing to participants. Thus, some of the words were not literally
translated.
After adapting the SF-36 into Arabic, the researchers conducted a cross-sectional
community-based survey to evaluate QOL of a random sample of the Lebanese
population (Sabbah et al., 2003). The population consisted of approximately 383,000
residents in the territory of South Lebanon, of whom 1/3 lived in urban areas. To be able
to detect a 10-point difference in SF-36 scores in this population and assuming a twosided significance of 5% with 80% power, a total of 366 households were necessary for
the survey. The research group selected 122 families in urban areas and 244 families in
rural areas.
Sampling was performed randomly at five different levels: the county, the city or
village, the district, the individual house, and the individual subject (Sabbah et al., 2003).
Individuals over the age of 13 years were included in the study. Subjects were excluded if
they were unable to read the questionnaire and also hard of hearing, very ill or
hospitalized, severely mentally handicapped, or unable to understand Arabic. Mode of

45

administration included self-administration or face-to-face interviews (for illiterate
persons).
Data collected included: age, gender, educational level, marital status, financial
status, occupation, satisfaction with work, social security coverage, religion, and habitat
(Sabbah et al., 2003). Other variables included the occurrence of a grave event during the
previous year and global QOL assessment rated from 1, very poor, to 5, very good.
Health problems were measured with a list of common health problems, such as asthma,
diabetes, hypertension, depression, and rheumatic pain.
Among the 366 households identified, 347 accepted to participate in the study,
corresponding to 1632 individuals (Sabbah et al., 2003). A random sample was taken
within these families according to the number (n) of family members aged 14 years or
more at the time of survey: one person was selected if n< 4, two if 3< n< 7, and three if
n> 6. A total of 524 individuals with mean age 38.8±17.7 years (range 14 – 86)
completed the study. Table 8 presents the characteristics of the participants in the
Lebanese sample according to habitat.
Women comprised 62% of the sample (Sabbah et al., 2003). Adults aged 60
years and over comprised 15% of the sample. Nearly half (49%) of the sample reported
having experienced a serious event one year before the study, including death, divorce,
separation, economic crisis, or security status of the country. There was no difference
between the urban and rural areas, but there was a significant difference between women
and men (53% vs. 43%, respectively; p = 0.037). About 14% of the sample perceived
their global QOL as bad, with a significant difference between urban and rural areas
(14.5% vs. 13.7%, respectively; p = 0.046).
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The questionnaire had good acceptability; no one refused to answer the questions,
the questionnaires were completed by 94.7% of the sample, and only 0.23% of all
answered items were missing (Sabbah et al., 2003). Only 23% of the participants selfadministered the questionnaire. The average time needed to complete the questionnaire
was 8.4 ±2.9 minutes. The results of the item and scales tests supported their validity and
were comparable to those using the American version. Factor analysis of the eight scales
yielded a two-factor solution corresponding to the hypothesized physical and mental
domains of health underlying the SF-36. These results were identical to the original
version, except for the role emotional scale that correlated with both physical and mental
components of health rather than with the mental component alone.
Correlations between the SF-36 and socio-demographic variables were calculated
(Sabbah et al., 2003). In general, scores decreased with age (participants >60 years had
the lowest scores), gender (women had lower scores than men), and marital and financial
status. On the other hand, scores increased with educational level and satisfaction in
work. The perception of good QOL was significantly correlated with the eight subscales
of the SF-36. Regarding health problems, patients with hypertension, depression,
insomnia, lumbar pain, and rheumatic pain had significant relation between their health
problems and all subscales of the SF-36 questionnaire. Twenty-three participants had
diabetes and their mean SF-36 scale scores ranged from 34.78 (role emotional subscale)
to 60.33 (social functioning subscale).
In summary, the results from the Lebanese sample indicated that many
dimensions of the SF-36 depend on age, gender, education, family situation, financial
status, satisfaction with work, morbidity, and perception of QOL. Overall, the adapted
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instrument appeared appropriate to measure HRQOL in Lebanon. These results are
encouraging for other health care professionals in the area who are interested in
measuring HRQOL. The instrument is available, culturally adaptable, and acceptable by
the majority of respondents.
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Table 8.

Socio-demographic and Environmental Characteristics of the Lebanese
Sample

Variables

Total n (%)

Urban n (%)

Rural n (%)

N (%)

524 (100)

173(33)

351(67)

Age (years)

P-value

0.615

14-19

82(15.6)

30(17.3)

52(14.8)

20-39

208(39.7)

66(38.2)

142(40.5)

40-60

156(29.8)

55(31.8)

101(28.8)

60+

78(14.9)

22(12.7)

56(16.0)

Gender

0.79
Male

201(38.4)

65(37.6)

136(38.7)

Female

323(61.6)

108(62.4)

215(61.3)

Education

0.057

Illiterate

71 (13.5)

14(8.1)

57(16.2)

Elementary

180(34.4)

59(34.1)

121(34.5)

Intermediate

217(41.4)

78(45.1)

139(39.6)

University

56(10.7)

22(12.7)

34(9.7)

Marital status

0.57

Single

185(35)

64(37)

121(34.5)

Married

300(57.3)

94(54.3)

206(58.7)

Divorced/widowed

39(7.4)

15(8.7)

24(6.8)

Work status

0.40

Employed

243(46.4)

79(45.7)

164(46.7)

Students

75(14.3)

28(16.2)

47(13.4)

Housewives

169(32.3)

58(33.3)

111(31.6)

Not working

37(7.1)

8(4.6)

29(8.3)
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Table 8.

(continued)

Variables

Total n (%)

Urban n (%)

Rural n (%)

Social security

P-value
0.26

No

285(54.4)

88(50.9)

197(56.1)

NSSF

113(21.6)

42(24.3)

71(20.3)

CSC/ISF

96(18.4)

30(17.4)

66(18.8)

Private

30 (5.7)

13(7.5)

17(4.8)

Yes

Religion

0.068
Muslim

435(83)

151(87.3)

284(80.9)

Christian

89(17)

22(12.7)

67(19.1)

Financial status

0.42

Very poor/poor

139(26.5)

46(26.6)

93(26.5)

Intermediate

286(54.6)

89(51.4)

197(56.1)

Good/very good

99(18.9)

38(22.0)

61(17.4)

Serious event

0.47

No

267(51)

92(53.2)

175(49.9)

Yes

257(49)

81(46.8)

176(50.1)

Satisfaction with work

0.39

No

55(10.5)

22(12.7)

33(9.4)

Yes

188(35.9)

57(32.9)

131(37.3)

Not applicable

281(53.6)

94(54.3)

187(53.3)

Global QOL

0.046

Very poor/poor

73(13.9)

25(14.5)

48(13.7)

Fair

205(39.1)

55(31.8)

150(42.7)

Good/very good

246(46.9)

93(53.8)

153(43.6)
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Translation of the PAID Survey
As described earlier, the PAID survey appeared to be a good instrument to
measure diabetes-related distress, but its cross-cultural validity has yet to be established.
Snoek et al. (2000) performed a cross-cultural validation of the PAID survey by
comparing the scores across samples of Dutch and U.S. patients with diabetes. The
translation process of the PAID survey into Dutch did not follow the rigorous guidelines
described earlier for translating QOL measures. It was reported that two of the authors
performed the forward translation and one professional native-speaking translator
performed the back-translation. Comparison between the back-translated and the original
version revealed no substantial differences.
The next step was the psychometric testing and cultural adaptation of the
translated PAID survey (Snoek et al., 2000). As part of a large survey, 3,000 randomly
selected patients of the 40,000 members of the Dutch Diabetes Association were mailed a
booklet of self-report questionnaires including the PAID. The booklet also included the
Dutch version of three other psychological measures: the Worry subscale of the
Hypoglycemia Fear Survey, the 12-item Well-Being Questionnaire, and the Trait Anxiety
subscale of the State Trait Anxiety Inventory.
The survey was returned by 1,472 people with diabetes (49% response rate)
(Snoek et al., 2000). Results are shown in Table 9. Participants’ mean age was 51±16
years, and the mean duration of diabetes was 16±12 years. 49% of the sample was
females and 51% had Type 1 diabetes. Mean HbA1C was self-reported by 57% of the
patients and was 7.7% for the total sample. To determine test-retest reliability, a random
sample of 202 patients from the total group completed the survey for a second time
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66±14 days after the first assessment. Pearson’s correlation between these two
assessments was 0.83. Internal consistency of the Dutch version was high and stable
across gender and type of diabetes (Cronbach’s α =0.93-0.95). Principal component
analyses were performed for a group of 736 participants. All 20 items had high loadings
on the first component.
PAID data from a U.S. sample of 256 patients with Type 1 and Type 2 diabetes
were analyzed and compared with the Dutch sample (Snoek et al., 2000). The two
samples were comparable in terms of age, sex, and types and duration of diabetes.
However, mean HbA1C was higher in the U.S. sample (9.9%). When comparing the two
samples, U.S. patients with Type 1 diabetes reported significantly higher levels of
emotional distress (33.4) than the Dutch patients (24.6), P≤ 0.001. In patients with Type 2
diabetes, the differences were less marked, but a trend was observed.
Convergent validity was examined by calculating product-moment correlations
between the PAID and the other psychological measures described above (Snoek et al.,
2000). Moderately high correlations were found between the PAID and the other
measures (r = 0.50 – 0.61, P<0.001). A weak positive correlation was found between the
PAID and HbA1C level (r = 0.11, P<0.001). Women showed higher PAID scores than
men (26.6 vs. 20.9, respectively; P<0.001). Discriminative validity was supported by the
finding that participants with a history of psychological treatment had significantly higher
scores on the PAID than participants without such history. In addition, patients with a
history of severe hypoglycemia or hospital admission because of diabetic ketoacidosis
had significantly higher scores on the PAID than patients without such history.
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The study of Snoek et al. (2000) was considered a good start in the cultural
validation procedure of the PAID survey. The study gained its strength from the large
random sample and the psychometric tests that were administered. However, little was
reported that ensured appropriate cultural adaptation of the scale. There was no report of
testing equivalence of any kind between the original version and the translated version.
There was no report of patients’ acceptance of the scale and its items. One reason could
be the mode of administration; sending the questionnaire by mail limits the feedback that
the researchers can get from their participants.
A more recent study validated the Brazilian version of the PAID survey in a
sample of 146 outpatients with Type 2 diabetes (Gross et al., 2007). As in the Dutch
study, this group of researchers did not report any details about the translation and
cultural adaptation processes of the instrument. Psychometric testing included the
assessment of the validity and reliability of the new version. Results are shown in Table
9. The mean age of the sample was 59.7±9 years, 52% were females, and mean duration
of diabetes was 8.63±8 years. Most patients were treated with diet or oral hypoglycemic
agents (87.7%) and only 12.3% were treated with insulin. The mean HbA1C was
7.2±1.7%.
The Brazilian version (Gross et al., 2007) had a high internal consistency
reliability (Cronbach’s alpha= 0.93). Concurrent validity of the scale was supported by
the significant correlation between the new version and the Brazilian versions of the
Satisfaction with Life Scale (r = 0.55, P<0.01) and the World Health Organization
Quality of Life Scale (r = -0.33, P<0.05). Correlation analyses were performed to
examine possible associations between the new version and subjects’ demographics.
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Older patients showed less emotional distress, which is consistent with older patients
from a U.S sample (Trief et al., 2003). The total score was weakly correlated with
HbA1C level, which is similar to the U.S. and Dutch studies. Brazilian women had
significantly higher scores on the PAID (35.6) than men (26.0), P< 0.01, which is
consistent with the results of the Dutch study. Overall, the Brazilian version of the PAID
seemed to be a valid and reliable instrument for Brazilian patients with Type 2 diabetes.
Although the PAID survey was originally developed in the U.S., the initial
psychometric properties of the instrument were established with participants who were
mainly Caucasians, medically insured, and well educated (Polonsky et al., 1995; Welch et
al., 1997). Hispanics represent 13.7% of the U.S. population and they are the largest
ethnic group, however, little is known about their emotional characteristics. Welch et al.
(2007) examined diabetes-related emotional distress among Type 2 Hispanic patients
compared to non-Hispanic patients attending a community-based internal medicine clinic
Results are shown in Table 9.
The PAID survey was previously translated from US English into US Spanish in a
study published in a Mexican journal. Welch et al. (2007) used the US Spanish version
and examined the psychometric equivalence of the two language versions. Study
participants included 97 Hispanic and 99 non-Hispanic patients, representing a 70%
response rate. The mean age of the Hispanic patients was 57.2±1.2 years and of the nonHispanic patients was 56.2 ±1.1 years. 72.2% of the Hispanics and 62.6% of the nonHispanics were females. The mean HbA1C was 7.9% for both ethnic groups, indicating
poor glycemic control.
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Psychometric testing included the assessment of the validity and reliability of the
two versions (Welch et al., 2007). For Hispanic patients, all PAID items correlated >0.40
with the total score. Similarly, for non-Hispanic patients all PAID items correlated >0.40
with the total score, indicating item internal consistency for both versions. In addition,
PAID internal consistency was high for both Hispanic and non-Hispanic data
(Cronbach’s alpha = 0.96). Furthermore, factor analysis confirmed the one-factor model
for the PAID survey in both Hispanic and non-Hispanic groups.
Mean PAID Scores were significantly higher for Hispanic patients (45.9)
compared to non-Hispanic (35.9) patients, P<0.007 (Welch et al., 2007). PAID scores
were negatively associated with age and positively associated with HbA1C. Significant
negative correlations were found between PAID scores and the Physical and Mental
Component Summary Measures of the SF-12. Overall, both the US English and US
Spanish PAID versions were reliable and valid measures of diabetes-related emotional
distress and can be used with Hispanic and non-Hispanic patients.
In conclusion, none of the studies translating the PAID into other languages
reported any details about the translation processes or the cultural adaptation procedures
they performed. Thus, little is known about the difficulties, if any, the researchers faced
while validating the instrument. It is possible that the concept was the same in the
original and translated versions, but it is expected that some variations occur when they
are examined item by item. Brazil and the Netherlands have different cultures than the
U.S and explaining how they determined the equivalence between the two versions is
valuable information, especially for other researchers interested in validating the
instrument in a new culture as proposed in this study
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Table 9.

Summary of the Results of the PAID Survey from the Original and Translated Versions

Sample (n, % female)
Mean Age (years)
Type 2 diabetes (%)
PAID (0 – 100)
HbA1C
Scale Internal Consistency
(Cronbach’s alpha)
Item Internal Consistency
Test-retest Reliability
Concurrent Validity:
Correlation with
Correlation with independent
variables

Welch et al (1997)
Original version
256, 52.3%
52.3
47.3%
29.2
9.9%
0.95

Snoek et al (2000)
Dutch version
Dutch 1472, 49%
51
47.6%
24.6 ± 18.7 (Type 1)
22.5 ± 19.8 (Type 2)
7.7%
0.93 – 0.95

Gross et al (2007)
Brazilian version
146, 52%
59.7
100%
35.6 ±27.3 (females)
26.0±21.2 (males)
7.2%
0.93

≥ 0.3
Coping measure
Social support
Health belief
HbA1C
Age
Disease duration

Discriminative Validity
(Known-groups method)

Type1 > Type2
Male > Female

Factor Analysis

1-factor model

Welch et al (2007)
Spanish version
Hispanic 97, 72.2%
57.2
100%
45.3
7.9%
0.96
> 0.40

r = 0.83
HFS-W
Well-Being
Anxiety Inventory
HbA1C

US > Dutch
Type1 > Type2
Female > Male
↑psychiatric treatment
↑ severe hypoglycemia
↑ diabetic ketoacidosis
1-factor model
4-factor model:
Emotional problems
Treatment problems
Food problems
Social problems

Satisfaction with
Life
WHOQOL Scale
HbA1C

Mental and Physical
components (SF-12)

Younger > Older
Female > Male
↑ low education

Hispanic > nonHispanic

4-factor model:
Emotional problems
Treatment problems
Food problems
Social problems

1-factor model

HbA1C
Age

Note. HbA1C: Glycosylated Hemoglobin, HFS-W: Hypoglycemia Fear Survey-Worry subscale, WHOQOL Scale: World Health Organization
Quality of Life Scale.
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Conclusion
The broad objective of this study was to gain insight on the quality of life of older
Kuwaiti adults with and without diabetes. Health care providers in Kuwait should not only aim
for optimal physical function but optimal quality of life as it relates to movement and health.
Studies have shown that the SF-36 and the PAID survey are adequate measures of HRQOL in
the U.S. This study aims to investigate the adequacy of these measures in Kuwait; that is, to find
if the indicators that have been successful in defining HRQOL in the U.S. are successful in
Kuwait.
This study has two specific aims:
A.

Determine if the SF-36 is a valid generic instrument to measure health-related quality of
life in older adults in Kuwait with diabetes.

B.

Determine if the PAID survey is a valid disease-specific instrument to measure healthrelated quality of life in older adults in Kuwait with diabetes.
Research Questions for Specific Aim A

1. Does the factor analysis of a Kuwaiti sample support the two-factor model (Physical and
Mental Components) for the SF-36 Health Survey?
2. How do the scores of the SF-36 subscales relate to the scores of the PAID survey in
measuring HRQOL in a Kuwaiti sample?
3. What are the relationships between the scores of the SF-36 subscales and the following
variables in a Kuwaiti sample: age, number of co-morbidities, self-monitoring of blood
glucose, duration of diabetes, body mass index, gender, level of education, physical activity,
and type of treatment?
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4. Does the multi-trait scaling technique support the item-level and scale-level validity of the
SF-36 in a Kuwaiti sample?
5. How do the mean scores of the SF-36 subscales of a Kuwaiti sample differ from the scores of
published non-Kuwaiti samples?
6. How do the mean scores of the SF-36 subscales of a Kuwaiti sample with diabetes differ
from those without diabetes?
Research Questions for Specific Aim B
1. Does the factor analysis of a Kuwaiti sample support the one-factor model for the PAID
survey?
2. How do the scores of the PAID survey relate to the scores of the SF-36 subscales in
measuring HRQOL in a Kuwaiti sample?
3. What are the relationships between the scores of the PAID survey and the following variables
in a Kuwaiti sample: age, number of co-morbidities, self-monitoring of blood glucose,
duration of diabetes, body mass index, gender, level of education, physical activity, and type
of treatment?
4. Does the multi-trait scaling technique support the item-level and scale-level validity of the
PAID survey in a Kuwaiti sample?
5. How do the mean scores of the PAID survey of a Kuwaiti sample differ from the scores of
published non-Kuwaiti samples?
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CHAPTER 2
METHODS
The purpose of the study was to investigate the construct validity of two healthrelated quality of life (HRQOL) measures in a sample of older adults with Type 2
diabetes in Kuwait. The two measures were: 1) the Medical Outcomes Study 36-Item
Short-Form Health Survey (SF-36), a generic HRQOL measure, and 2) the Problem
Areas in Diabetes (PAID) survey, a disease-specific HRQOL measure.
Research Design
A descriptive cross-sectional design was used to examine the construct validity of
the two HRQOL measures. For each survey, validation procedures included assessment
of the internal structure of its components and the way it related to other constructs. The
dependent variables of the study were scores on the SF-36 subscales and scores on the
PAID survey. The independent variables of the study were the participants’
characteristics. The study was approved by the Institutional Review Board of Temple
University and the Institutional Review Board of the Ministry of Health in Kuwait
(APPENDIX A).
Specific Aims
A.

Determine if the SF-36 is a valid generic instrument to measure health-related
quality of life in older adults in Kuwait with diabetes.

B.

Determine if the PAID survey is a valid disease-specific instrument to measure
health-related quality of life in older adults in Kuwait with diabetes.
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Participants
The sample population included adults over the age of 55 years living in Kuwait
City. Participants were divided into two groups: the Diabetes Group included older adults
with diabetes and the Control Group included older adults without diabetes.
Diabetes Group
Kuwaiti citizens living in Kuwait City, receiving care at one of the two clinics
described below, willing to take part in the study and sign the informed consent form
(APPENDIX B) were eligible to participate in the study. The study included a
representative sample of the Kuwaiti diabetic population, with the following inclusion
and exclusion criteria.
Inclusion Criteria
1. Arabic-speaking Kuwaiti citizens living in Kuwait City.
2. Aged 55 years or over.
3. Diagnosis with Type 2 diabetes for ≥ 1 year.
4. Willingness to take part in the study and sign patient consent form.
Exclusion Criteria
1. Lack of cognitive ability to answer the surveys.
2. The presence of severe, long-term consequences of diabetes, such as blindness,
chronic renal failure, or amputations.
3. The presence of acute infection or the prescription of corticosteroids.
4. The presence of severe medical conditions, such as cancer, or stroke.
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5. Diagnosis of Type 1 diabetes. Type 1 diabetes was defined as onset of diabetes at age
30 years or younger, onset of diabetic ketoacidosis on first presentation of the disease,
or where insulin therapy was prescribed less than one year after diagnosis.
Patients were recruited from one hospital-based diabetes unit located at the Amiri
Hospital in Kuwait City and from one primary diabetes clinic located at the Al-Nuzha
clinic in Kuwait City. There are five health regions in Kuwait; each has one hospitalbased diabetes unit and 5-11 diabetes clinics at the primary care level. As described in the
literature review, since Kuwaiti citizens living in Kuwait represent a homogenous group,
Kuwaiti patients treated in one health region are comparable to patients in the others.
The director of the hospital unit was a consultant physician diabetologist. His
team consisted of five physicians, six diabetes nurses, and one dietician. Within the unit,
patients could be referred to the following departments as needed: education, insulin
pump, diet, funduscopy, dental, and foot clinic. The team also collaborated with a
cardiologist, pediatrician, and gynecologist.
The director of the primary diabetes clinic was a family physician. Her team
consisted of four physicians, two diabetes nurses and one dietician. Patients attending the
primary clinic were referred to the hospital unit to obtain their Glycoslated haemoglobin
level every three months and to the different departments within the unit as needed. The
directors provided access to potential participants, provided information to the
participants about the study, and gave information about participants for which written
permission was already secured. Letters of permission for access to participants are
included in APPENDIX C. No advertisement was used.
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Control Group
For the validation of the SF-36, older adults with diabetes were compared to older
adults without diabetes. Arabic-speaking Kuwaiti citizens living in Kuwait City, without
a diagnosis of Type 2 diabetes, aged 55 years or older, and willing to take part in the
study and sign the informed consent form (APPENDIX B) were eligible to participate in
the study. Individuals with a history of diabetes, cognitive disabilities, acute infection, or
severe medical conditions, such as cancer, or stroke were excluded from the study.
Participants were also excluded if they were currently taking corticosteroids.
Participants in the control group were recruited from the same health region as
participants with diabetes. These participants were recruited from community places,
such as mosques, social groups, and grocery stores. No advertisement was used; instead
the investigator announced the study and approached potential participants as they
entered the community places. The timeline of the recruitment of participants in both
groups was two months.
Health-Related Quality of Life Measures
Two health-related quality of life measures were used in this study; the SF-36v2
and the PAID survey. A description of the two surveys, including their content, scoring,
and translation is described below.
Version 2 of the SF-36® Health Survey (Standard Form)
The SF-36 is a multipurpose short-form health survey. It is a generic measure that
can be applied to any age, disease, or treatment group. It has been useful in comparing
general and specific populations, comparing the relative burden of diseases,
differentiating the health benefits produced by different treatments, and screening
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individual patients (Ware, 2000). Studies have shown evidence of its reliability and
validity (McHorney et al., 1993; 1994; Ware, 2000).
The SF-36 is organized in three levels: 1) 36 items, 2) eight subscales that
aggregate 2-10 items each, and 3) two summary measures that aggregate subscales. The
subscales cover the following eight dimensions: physical functioning (PF), role
limitations due to physical problems (RP), bodily pain (BP), general health (GH), vitality
(VT), social functioning (SF), role limitations due to emotional problems (RE), and
mental health (MH). In addition, the second question, health transition, looks at change in
health status over the past year.
The eight subscales form two distinct higher ordered clusters according to the
physical and mental health variance that they have in common. The three subscales that
contribute most to the scoring of the Physical Component are PF, RF, and BP. The three
subscales that contribute most to the scoring of the Mental Component are SF, RE, and
MH. The GH and VT subscales have significant correlations with both components
(McHorney et al., 1993; Ware, 2000; Ware et al., 2000).
The SF-36 can be self-administered, administered in person or by telephone
interviews to individuals aged 14 years and older. The authors reported that it can be
administered in 5 to 10 minutes with a high degree of acceptability and data quality.
Acceptability is measured in terms of response rate and data quality is measured in terms
of item internal consistency and discriminant validity (Ware, 2000). The scale can be
administered in either acute (one-week) or standard (four-week) recall formats (Ware et
al., 2000). The standard recall format was used in this study.
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The second version of the SF-36, also called the international version, was used in
this study. Improvements in the second version included simpler instructions and
questionnaire items, an improved layout for questions and answers in the selfadministered version, greater comparability with widely used translations and cultural
adaptations, and improved role functioning scales (Ware, 2000).
Scoring
Two sets of scores can be derived from the SF-36: a profile of eight section
scores, and two summary scores, physical and mental. All but one of the 36 items, (selfreported health transition) is used to score the eight SF-36 scales. Each item is used in
scoring only one scale. Items and scales are scored so that a higher score indicates a
better state of health. For example, functioning scales are scored so that a high score
indicates better functioning and the pain scale is scored so that a high score indicates
freedom from pain.
The manual of version 2 of the SF-36 provides scoring instructions for the eight
multi-item subscales and for the reported health transition item (Ware et al., 2000). After
data entry, items and scales are scored in four steps: 1) item recoding for the 10 items that
require recoding, 2) computing raw scale scores by summing across items in the same
scale, (raw scale scores), 3) transforming raw scale scores to a 0 – 100 scale,
(transformed scale scores), and if desired, 4) transforming 0 – 100 scale scores to have a
mean of 50 and standard deviation of 10 in the general U.S. population, (norm-based
scale scores). In this study, the QualityMetric OutcomesTM Scoring Software 2.0 was
used for data entry and scoring the subscales. The transformed scale scores of the eight
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subscales were used in the results and data analyses for ease of comparison with other
published studies.
Translation
The International Quality of Life Assessment (IQOLA) project was established to
translate and adapt the SF-36 for use in languages other than US-English. Version 2.0 of
the SF-36 was translated into Arabic by a group of researchers in Lebanon (Sabbah et al.,
2003). The translation and cultural adaptation of the SF-36 followed the IQOLA
procedure: 1) forward translation (English to Arabic) by three native Arabic speakers and
the revision of two linguistic experts, 2) back-translation of the Arabic version by a
native English speaker, 3) pilot-testing of the final version, which involved asking a
group of 30 lay native Arabic speakers to explain how each item was understood, 4)
item-level and scale-level validation, and 5) norming of the instrument using a
representative sample.
A total of 524 individuals with mean age 38.8 ± 17.7 years (range 14 – 86),
completed the study (Sabbah et al., 2003). The results of the item and scales tests
supported their validity and were comparable to those using the US-English version.
Factor analysis of the eight scales yielded a two-factor solution corresponding to the
hypothesized physical and mental domains of health underlying the SF-36. Overall, the
adapted instrument appeared appropriate to measure HRQOL in Lebanon.
The Problem Areas in Diabetes (PAID) Survey
The PAID survey is a self-report questionnaire that consists of 20 items that
assess diabetes-related emotional distress. In addition to emotional problems, the PAID
survey covers problems related to food, treatment, and social support commonly
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experienced by patients with diabetes. Studies have shown evidence of its reliability and
validity (Polonsky et al., 1995; Welch, et al., 1997). It can be administered in 5 to 10
minutes (Gross et al., 2007).
Scoring
The PAID total score ranges from 0 to 100, with higher scores indicating higher
emotional distress. The scoring approach is similar to that of the SF-36, where raw scores
are converted to a 0 – 100 scale. This study used the authors suggested method for
scoring the PAID survey: 1) each item is rated on a 5-point Likert scale ranging from 0,
(‘not a problem’), to 4, (‘serious problem’), 2) sum the total obtained for all of the 20
items, and 3) multiply the total by 1.25 to produce a total score that ranges from 0 to 100.
Translation
The PAID survey was originally written in US-English, but was later translated
into Dutch, Portuguese, and Spanish (Snoek et al., 2000; Gross et al., 2007; Welch et al.,
2007). An Arabic version was needed for this study. The researcher within this current
study followed the IQOLA basic guidelines for the translation of the PAID survey from
US-English into Arabic.
The translation process started with one forward translation performed by a
professional translation office in Kuwait. The translator was a bilingual expert who was
not familiar with the research topic. The translator was asked to put emphasis on
conceptual rather than literal equivalence and use vocabulary compatible with a reading
level of age 14 or lower. At the same time another forward translation was performed by
the researcher who was bilingual and familiar with the research topic. The two
translations were compared and one version was formed. The new version was sent for
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the Joslin Diabetes Center for evaluation. The center requested revisions for questions
four and five.
The second phase of the translation process consisted of a second forward
translation by another professional translation office in Kuwait. The translator in this
office was a bilingual expert who was familiar with medical terms. The same instructions
were given to this translator. This second forward translation was reviewed by the
researcher and compared to the first forward translation. Some words were modified to fit
the meaning of the survey.
The most difficult items to translate were the ones containing expressions that are
common in the U.S. but not in Kuwait. For example, feeling “burned out” or
“overwhelmed” are not commonly used in Kuwait, and thus did not have synonyms in
the Arabic language. The word “coping” has many meanings in Arabic. The word with
the closest meaning was used in the translation.
A third professional translation office in Kuwait was hired to perform a backward
translation; that is, to translate the survey from Arabic back to English. The translator in
this office was a bilingual expert who was familiar with medical terms, but not with the
original survey. The same instructions were given to this translator.
The final Arabic version was evaluated by a professional translator at the Joslin
Diabetes Center who also compared the original and back-translated versions to detect
and resolve any linguistic discrepancies. The translated version of the survey was
conceptually equivalent to the original version and no modifications were required. The
researcher received permission to use the PAID survey (G Welch, September 2007) and
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the permission to use the Arabic version of the PAID survey (S Sjostrom, November
2007).
Pilot Study
The Arabic version of the SF-36v2 was pilot tested on eleven females and six
males ranging in age from 20 to 64 years. Only two participants had Type 2 diabetes.
The main purpose of the pilot testing was to determine if the Arabic version was
acceptable, easy to understand, and related to the participant’s life. Participants were
asked if they had any difficulty understanding each item and its response scale, if the
response options were clear and consistent with the items, and if they could re-word the
items in their own words. Participants reported that the items were easy to understand
and were not upsetting. There were suggestions from five participants for re-wording
two questions and five responses.
In addition, the Arabic version of the PAID survey was pilot tested on the two
participants with diabetes. One patient lived in Kuwait City and attended the same
hospital-based unit as the one selected for this study, while the other patient attended a
different clinic. Both patients were treated with insulin twice a day. The purpose of the
pilot testing was to determine if the Arabic version was acceptable, easy to understand,
and related to the patient’s life. Patients did not find any of the items difficult, upsetting,
or confusing.
Procedure
The physicians were asked to introduce the study to the participants before the
researcher approached them. Participants with diabetes were then approached before or
after their visit with the physician. First, the researcher described the purpose of the
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study. Next, if the participant agreed to participate, the researcher obtained the patient’s
consent. To ensure privacy and avoid disturbances, participants were seated in a quiet
area in the clinic. The participant then read the two surveys and answered the questions.
The procedure took between 10 and 15 minutes.
In addition to the two questionnaires, participants answered a set of questions
prepared by the researcher to collect demographic data that was either used in data
analyses or to describe the Kuwaiti sample. Table 10 presents the demographic data
collected from the participants. Participant Information forms for the Diabetes and
Control Group are included in APPENDIX D. If the participant did not recall their blood
glucose level or height and weight, they were given the researcher’s contact information
and asked to report the numbers after their visit.
Two research assistants assisted the researcher in the recruitment of participants
for the control group. Participants in the control group were approached in community
places. The study was explained and consent to participate was obtained. The only
HRQOL measure that was given to the control group was the SF-36. Demographic data
was collected using the same set of questions used for the diabetes group, minus the
questions relating to diabetes.
Participants completed the two questionnaires on their own unless they needed
assistance from the researcher due to literacy or vision problems. The researcher provided
assistance by reading the questions, but did not interpret or influence their responses.
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Table 10.

Demographic Data Collected from Participants Information Forms

Characteristics

Levels

Date of birth

Years

Gender

Male/Female

Education

Illiterate
Elementary
Middle
High School
Two-Year Diploma
Undergraduate
Graduate

Number of co-morbidities
Type of co-morbidities

Hypertension
Heart disease
Chronic respiratory disease
Chronic digestive disease
Chronic low back pain
Chronic OA/RA
Chronic eye problems
Chronic ear problems

Type of diagnosisa

Symptoms/Accident/Screening

Type of treatmenta

Insulin/Oral hypoglycemic agents/Diet
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Table 10.

(continued)

Characteristics

Levels

Duration of diabetesa

Years

Self-monitoring blood glucose (mg/dl)a
Physical activity

Yes/No

Level of physical activity

<30 minutes
=30 minutes
>30 minutes

BMI (kg/m²)
BMI categories (kg/m²)

Normal (18.5 – 24.9)
Overweight (25.0 – 29.9)
Obesity (≥30.0)

Occupation

Working/Housewife/Retired

Marital status

Married/Unmarried

Smoking

Yes/No/Stopped

Parent’s history of diabetes

Yes/No/Not available

a

asked only of the Diabetes group
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Data Analyses
Three approaches have been proposed to establish the construct validity of an
instrument: factor analysis, correlations and known-groups method. Factor analysis is
used to examine the internal structure of a scale (Afifi and Clark, 1996; Gandek and
Ware, 1998; Portney and Watkins, 2000). Correlations are used to assess the way an
instrument relates to other constructs (Gandek and Ware, 1998; Portney and Watkins,
2000). Known-groups method is used to examine the way an instrument discriminate
between different groups (Gandek and Ware, 1998; Portney and Watkins, 2000).
Specific Aim A
Determine if the SF-36 is a valid generic instrument to measure health-related
quality of life in older adults in Kuwait with diabetes.
Research Question One
Does the factor analysis of a Kuwaiti sample support the two-factor model
(Physical and Mental Components) for the SF-36 Health Survey?
The validity of the SF-36 would be supported if three conditions were satisfied:
a. If physical functioning, role limitations due to physical problems, and bodily
pain scales loaded the highest on the Physical Component.
b. If social functioning, role limitations due to emotional problems, and mental
health scales loaded the highest on the Mental Component.
c.

If general health and vitality scales loaded on both components.

Since it is expected that the derived factors will be correlated, factor analysis with
oblique rotation is considered an appropriate technique (Afifi and Clark, 1996; Portney
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and Watkins, 2000). Given this assumption, exploratory factor analysis using principal
components as the extraction method, and Promax as the rotation method was performed.
Items were considered to load on a factor if the factor loading was at least 0.4 (Welch et
al., 1997; 2007; Portney and Watkins, 2000). These factor loadings represented the
degree to which each of the variables correlated with each of the factors (Kachigan, 1991;
Afifi and Clark, 1996; Portney and Watkins, 2000).
Research Question Two
How do the scores of the SF-36 subscales relate to the scores of the PAID survey
in measuring HRQOL in a Kuwaiti sample?
The strength of the relationship between scores on the SF-36 subscales and the
PAID survey in measuring HRQOL in a Kuwaiti sample was assessed using Pearson’s
correlation.
Research Question Three
What are the relationships between the scores of the SF-36 subscales and the
following variables in a Kuwaiti sample: age, number of co-morbidities, self-monitoring
of blood glucose, duration of diabetes, body mass index, gender, level of education,
physical activity, and type of treatment?
Pearson’s correlation was used to determine the relationship between the scores of
the SF-36 subscales and the nine variables. Several authors have offered guidelines for
the interpretation of a correlation coefficient. Anderson and Finn (1996) have suggested
that correlations in the range of 0< r <0.3 indicate a weak correlation, 0.3< r <0.6 indicate
a moderate correlation, and 0.6 <r <1.0 indicate a strong correlation.
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Research Question Four
Does the multi-trait scaling technique support the item-level and scale-level
validity of the SF-36 in a Kuwaiti sample?
The multi-trait matrix is a table of correlations arranged to facilitate the
assessment of construct validity (Portney and Watkins, 2000).
1. The item-level validation of the SF-36 would be supported if the following
assumptions were fulfilled:
a. Items belonging to the same scale and measuring the same concept show the
same means and standard deviations.
b. Each item in the scale has the same correlation with the scale.
c. The correlation between items and the hypothesized scale exceeds 0.40 (for
item internal consistency).
d. The correlation between each item and its hypothesized scale is significantly
higher than the correlation between that item and the other scales (for item
discriminant validity).
2. The scale-level validation of the SF-36 would be supported if the following
assumptions were fulfilled:
a. The internal consistency of each scale score ≥ 0.70.
b. Scales measuring mental health have higher correlations with each other than
with the other scales.
c. Scales measuring physical health have higher correlations with each other
than with the other scales.
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Research Question Five
How do the mean scores of the SF-36 subscales of a Kuwaiti sample differ from
the scores of published non-Kuwaiti samples?
A one-sample t-test was used to assess differences in the scores of the SF-36
subscales of a Kuwaiti sample with the scores of published non-Kuwaiti samples. Two
published studies were used to provide the mean values for each of the non-Kuwaiti
samples.
Research Question Six
How do the mean scores of the SF-36 subscales of a Kuwaiti sample with diabetes
differ from those without diabetes?
A two-sample independent t-test was used to determine whether the mean scores
of the SF-36 of a Kuwaiti sample with diabetes differ from those without diabetes.
Specific Aim B
Determine if the PAID survey is a valid disease-specific instrument to measure
health-related quality of life in older adults in Kuwait with diabetes.
Research Question One
Does the factor analysis of a Kuwaiti sample support the one-factor model for the
PAID survey?
Since the researcher expected a correlation between the derived factors, a factor
analysis with oblique rotation was considered an appropriate technique (Afifi and Clark,
1996; Portney and Watkins, 2000). Therefore, exploratory factor analysis using
principal components as the extraction method, and Promax as the rotation method, was
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performed. Items were considered to load on a factor if the factor loading was at least 0.4
(Welch et al., 1997; 2007; Portney and Watkins, 2000).
Research Question Two
How do the scores of the PAID survey relate to the scores of the SF-36 subscales
in measuring HRQOL in a Kuwaiti sample?
The strength of the relationship between scores on the PAID survey and the SF-36
subscales was assessed using Pearson’s correlation.
Research Question Three
What are the relationships between the scores of the PAID survey and the
following variables in a Kuwaiti sample: age, number of co-morbidities, self-monitoring
of blood glucose, duration of diabetes, body mass index, gender, level of education,
physical activity, and type of treatment?
Pearson’s correlation was used to determine the relationship between the scores of
the PAID survey and the nine variables.
Research Question Four
Does the multi-trait scaling technique support the item-level and scale-level
validity of the PAID survey in a Kuwaiti sample?
The multi-trait scaling technique was used to accomplish the following:
1. The item-level validation of the PAID survey would be supported if the correlation
between items and the total score exceeded 0.30.
2. The scale-level validation of the PAID survey would be supported if the internal
consistency of the scale ≥ 0.80.
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Research Question Five
How do the mean scores of the PAID survey of a Kuwaiti sample differ from the
scores of published non-Kuwaiti samples?
A one-sample t-test was used to assess differences in the scores of the PAID
survey of a Kuwaiti sample with the scores of published non-Kuwaiti samples. Five
published studies were used to provide the mean values for each of the non-Kuwaiti
samples.
Statistical Package for Social Sciences 15.0 computer software was used for the
statistical analysis of the data obtained. Values less than 0.05 were considered statistically
significant. The sample size calculations for the statistical analyses (except for the factor
analysis) were performed using PASS 2000: Power Analysis and Sample Size for
Windows, published by NCSS, Dr. Jerry L. Hintze, Kaysville, Utah, Jan 2000. The
statistical package is based on the work of J. Cohen. Statistical Power Analysis for the
Behavioral Sciences, 2nd ed, Lawrence Erlbaum Associates, 1988.
Sample Size Calculations for Each Statistical Analysis
Factor Analysis
According to Huck and Cormier (1995), there should be at least 2 or 3 times more
respondents in the sample than there are variables to be analyzed in multivariate analyses,
which include factor analysis. Thus, for the SF-36, 72 – 108 participants were needed and
for the PAID survey, 40 – 60 participants were needed. On the other hand, McDowell
(2006) suggests that there should be at least 5 times more respondents in the sample than
there are variables to be analyzed. Thus, for the SF-36, 180 participants were needed and
for the PAID survey, 100 participants were needed.
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Correlations
Group sample sizes of 100 and 150 achieve 80% power when the correlation
between any two items is 0.35 and higher using a two-sided z test with a significance
level of 0.05.
One-Sample T-Test
A sample size of 100 achieves 100% power to detect a difference of -15.0
between two means (25 and 40) with an estimated standard deviation of 5.0 and with a
significance level (alpha= 0.05) using a two-sided one-sample t-test.
Two-Sample T-Test
Group sample sizes of 120 and 100 achieve 100% power to detect a difference of
8.0 between the null hypothesis that both group means are 53.0 and the alternative
hypothesis that the mean of the 2nd group is 45.0 with estimated group standard
deviations of 8.0 and 6.0 and with a significance level (alpha= 0.05) using a two-sided
two-sample t-test.
The hospital-based diabetes unit that was used for participant recruitment had 148
Kuwaiti patients over the age of 55 years treated for Type 2 diabetes in 2006. It was
assumed that the same number of patients would be available in the eight week time
frame of the study. With a response rate estimated at 80% it was reasonable to aim for
100 to 120 participants to take part in this study. This number allowed the researcher to
achieve good statistical power and fell in the range suggested by Huck and Cormier
(1995). The same number of participants was recruited for the control group.
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CHAPTER 3
STATISTICAL ANALYSIS AND RESULTS

This chapter presents the results of the research study. First, participants’
characteristics are presented for the control and diabetes groups. Second, study results are
presented according to specific aims and research questions. The first specific aim is
related to validating the SF-36 Health Survey in Kuwait, and the second to validating the
Problem Areas in Diabetes (PAID) survey in Kuwait.
Participants’ Characteristics in the Control and Diabetes Groups
A total of 240 adults over the age of 55 years participated in this study with 120
participants in each group. Participants in the diabetes group had been diagnosed with
Type 2 diabetes for an average of 15.63 years (S.D. = 8.6) and a range of 1 to 40 years.
There were 112 participants who reported their most recent self-monitoring of blood
glucose levels as ranging from 54 to 342 mg/dl with a mean of 171 (S.D. = 61). Fiftyeight percent of the participants in the diabetes group were diagnosed with diabetes after
the presence of symptoms, 37% were diagnosed while being treated for another medical
problem, and only 5% were diagnosed by screening.
As shown in Table 11, the age range of both groups was from 55 to 83 years with
a higher mean in the diabetes group (mean age 65.77 years) than in the control group
(mean age 61.67 years). Table 12 presents gender distribution as a function of group. The
diabetes group had a higher percentage of female participants than the control group,
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51.7% and 45%, respectively. Table 13 presents level of education as a function of
group. Around 80% of the participants in the control group had a high school degree or
higher, while only 51% of the diabetes group had a high school degree or higher. None of
the participants were excluded because of inability to understand the surveys.

Table 11.

Age as a Function of Group

Age (years)

Diabetes Group

Control Group

Mean

65.77

61.67

Standard Deviation

7.20

5.90

55 – 83

55 – 83

Range

Table 12.
Gender

Gender as a Function of Group
Diabetes Group
Frequency

%

Male

58

Female

62

Control Group
Frequency

%

48.3

66

55.0

51.7

54

45.0

Tables 14 and 15 present the number and types of co-morbidities as a function of
group. Participants in the diabetes group had higher frequencies of hypertension, heart
disease, chronic osteoarthritis and rheumatoid arthritis. The occurrence of heart disease
showed the highest difference, twice as high in the diabetes group. Two participants were
excluded from the diabetes group because of history of stroke.
80

Table 13.

Education as a Function of Group

Education

Diabetes Group

Control Group

Frequency

%

Frequency

%

Illiterate

17

14.2

8

6.7

Elementary

19

15.8

8

6.7

Middle

23

19.2

7

5.8

High School

31

25.8

23

19.2

Two-Year Diploma

16

13.3

24

20.0

Undergraduate

13

10.8

36

30.0

Graduate

1

0.8

14

11.7

Table 14.

The Number of Co-morbidities as a Function of Group

Number of Co-morbidities

Diabetes Group

Control Group

Frequency

%

Frequency

%

0

29

24.2

29

24.2

1

39

32.5

42

35.0

2

24

20.0

28

23.3

3

21

17.5

12

10.0

4

6

5.0

5

4.2

5

0

0

4

3.3

6

1

0.8

0

0
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Table 15.

Type of Co-morbidities as a Function of Group

Co-morbidities

Diabetes Group

Control Group

Frequency

%

Frequency

%

Hypertension

54

45.0

44

36.7

Heart Disease

34

28.3

17

14.2

Chronic Respiratory Disease

12

10.0

13

10.8

Chronic Digestive Disease

10

8.3

13

10.8

Chronic Low Back Pain

14

11.7

27

22.5

Chronic OA/RA

35

29.2

28

23.3

Chronic Eye Problems

20

16.7

22

18.3

Chronic Ear Problems

3

2.5

9

7.5

Table 16 presents frequency of treatment in the diabetes group. There were 20%
more participants taking oral hypoglycemic drugs than participants taking insulin. Only
one person was prescribed diet as the primary method of treatment, while 16 participants
were prescribed diet in addition to insulin or oral drugs.
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Table 16.

Frequency of Treatment

Type of Treatment

Diabetes Group
Frequency

%

Insulin

38

31.7

Oral Hypoglycemic Drugs

61

50.8

Diet

1

0.8

Insulin + Diet

5

4.2

Oral Drugs + Diet

11

9.2

Insulin + Oral Drugs

4

3.3

Tables 17 and 18 show physical activity and the level of physical activity as a
function of group. Around 44% of the control group, and 36.7% of the diabetes group,
were engaged in physical activity on a daily basis. Of those physically active, the
majority of the control group performed less than 30 minutes of moderate exercise per
day while the majority of the diabetes group performed 30 minutes of moderate exercise
per day.

Table 17.

Physical Activity as a Function of Group

Physical Activity

Diabetes Group

Control Group

Frequency

%

Yes

44

No

76
83

Frequency

%

36.7

53

44.2

63.3

67

55.8

Table 18.

Level of Physical Activity as a Function of Group

Level of Physical Activity

Diabetes Group
Frequency

%

0 min

76

<30 min

Control Group
Frequency

%

63.3

67

55.8

6

5.0

26

21.7

=30 min

22

18.3

15

12.5

>30 min

16

13.3

12

10.0

Tables 19 and 20 present body mass index and the categories of body mass index
as a function of group. The control and diabetes groups had similar mean body mass
indexes, 28.42 and 28.76 kg/m² respectively. Most of the participants were considered
overweight with 52.6% of the control group and 45.5% of the diabetes group with body
mass indexes of 25 – 29.9 kg/m².

Table 19.

Body Mass Index as a Function of Group

Body Mass Index (kg/m²)

Diabetes Group

Control Group

(n=113)

(n=116)

Mean

28.76

28.42

Standard Deviation

4.70

4.50

19.72 – 44.50

17.76 – 45.63

Range
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Table 20.

Categories of Body Mass Index as a Function of Group

Body Mass Index (kg/m²)

Diabetes Group

Control Group

(n=112)

(n=114)

Frequency

%

Frequency

%

Normal

24

21.4

20

17.5

Overweight

51

45.5

60

52.6

Obese

37

33.0

34

29.8

Table 21 presents occupational status as a function of group and gender. There
were more individuals working in the control group than in the diabetes group for both
male and female participants. As shown in Table 22, the majority of participants in both
groups were married.

Table 21.

Occupational Status as a Function of Group and Gender

Occupation

Diabetes Group
Male

Control Group

Female

Male

Female

Freq.

%

Freq.

%

Freq.

Housewife

0

0

47

75.8

0

0

25

46.3

Working

11

19

2

3.2

33

50

6

11.1

Retired

47

81

13

21.0

33

50

23

42.6

Total

58

100

62

100

66

100

54

100
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%

Freq.

%

Table 22.

Marital Status as a Function of Group

Marital Status

Diabetes Group

Married
Unmarried

Control Group

Frequency

%

Frequency

%

117

97.5

109

90.8

3

2.5

11

9.2

Table 23 presents smoking status as a function of group. The majority of
participants in both groups did not smoke. There was a higher frequency of participants
who stopped smoking in the diabetes group than in the control group. As shown in Table
24, there were more participants reporting one or both parents having diabetes in the
diabetes group than in the control group, 52.5% and 39.2% respectively.

Table 23.

Smoking Status as a Function of Group

Smoking Status

Diabetes Group

Control Group

Frequency

%

Frequency

%

Yes

15

12.5

21

17.5

No

86

71.7

88

73.3

Stopped

19

15.8

11

9.2

86

Table 24.

Parent’s History of Diabetes as a Function of Group

Parent’s History of Diabetes

Diabetes Group
Frequency

%

Not available

15

Yes
No

Control Group
Frequency

%

12.5

10

8.3

63

52.5

47

39.2

42

35.0

63

52.5

Data Analysis
Three approaches have been proposed to establish the construct validity of an
instrument: factor analysis, correlations and known-groups method. Factor analysis is
used to examine the internal structure of a scale (Afifi and Clark, 1996; Gandek and
Ware, 1998; Portney and Watkins, 2000). Correlations are used to assess the way an
instrument relates to other constructs (Gandek and Ware, 1998; Portney and Watkins,
2000). Known-groups method is used to examine the way an instrument discriminate
between different groups (Gandek and Ware, 1998; Portney and Watkins, 2000).
Specific Aim A
Determine if the SF-36 is a valid generic instrument to measure health-related
quality of life (HRQOL) in older adults in Kuwait with diabetes. A profile of eight
subscales can be derived from the SF-36 Health Survey. Each item in the subscale is used
in scoring only one scale. Items and scales are scored so that a higher score indicates a
better state of health.
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Research Question One
Does the factor analysis of a Kuwaiti sample support the two-factor model
(Physical and Mental Components) for the SF-36 Health Survey?
The validity of the SF-36 would be supported if three conditions were satisfied:
[1] if physical functioning (PF), role limitations due to physical problems (RP), and
bodily pain (BP) scales loaded the highest on the Physical Component; [2] if social
functioning (SF), role limitations due to emotional problems (RE), and mental health
(MH) scales loaded the highest on the Mental Component; and [3] if general health (GH)
and vitality (VT) scales loaded on both components.
Table 25 shows that, in the control group, MH, SF, and RE loaded the highest on
the first component, while PF, BP, and RP loaded the highest on the second component.
Based on these patterns of loadings, the two-factor model is supported and the first and
second components can be interpreted as mental and physical components, respectively.
It should be noted that VT had a high loading on the Mental Component, and a moderate
loading on the Physical Component, whereas GH had a low loading on the Mental
Component, and a high loading on the Physical Component. In addition, RP had a
moderate loading on the Mental Component.
As shown in table 26, in the diabetes group, BP, VT, MH, GH, SF, and PF loaded
the highest on the first component, while RE and RP loaded the highest on the second
component. Based on these patterns of loadings the two-factor model is not supported
and the first and second components cannot be interpreted as mental and physical
components. It should be noted that there was an overlap of SF and PF in the second
component, where they had moderate loadings.
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Table 25.

Pattern Matrix of the SF-36 for the Control Group
Component
1

2

MH

1.033

-.260

SF

.806

.059

RE

.741

.107

VT

.593

.341

PF

-.215

1.022

GH

.015

.842

BP

.387

.551

RP

.447

.494

Note. Significant loadings are in bold
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Table 26.

Pattern Matrix of the SF-36 for the Diabetic Group
Component
1

2

BP

.918

-.168

VT

.865

-.018

MH

.766

-.009

GH

.518

.329

SF

.512

.429

PF

.440

.409

RE

-.113

.987

RP

-.072

.985

Note. Significant loadings are in bold

Research Question Two
How do the scores of the SF-36 subscales relate to the scores of the PAID survey
in measuring HRQOL in a Kuwaiti sample?
The strength of the relationship between scores on the SF-36 subscales and the
PAID survey was assessed using Pearson’s correlation. Table 27 shows the means and
standard deviations for the PAID and the SF-36 subscales in the diabetes group.
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Table 27.

Descriptive Statistics of the PAID and SF-36 in a Kuwaiti Sample
Mean

Std. Deviation

PAID

21.72

18.08

PF

63.83

26.65

RP

75.26

24.58

BP

64.68

25.45

GH

71.00

19.58

VT

59.53

22.57

SF

79.38

22.73

RE

74.58

23.74

MH

75.88

17.46

As shown in Table 28, the PAID survey was moderately correlated with the eight
subscales. The negative correlation indicates that higher scores of emotional distress, as
measured by the PAID survey, correlate with lower quality of life, as measured by the
SF-36 Health Survey.

Table 28.

PAID

Correlation between Scores on the SF-36 and the PAID Survey

PF

RP

BP

GH

VT

SF

RE

MH

-.377*

-.462*

-.478*

-.591*

-.456*

-.535*

-.464*

-.601*

*Correlation is significant at the 0.01 level (2-tailed).
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Research Question Three
What are the relationships between the scores of the SF-36 subscales and the
following variables in a Kuwaiti sample: age, number of co-morbidities, self-monitoring
of blood glucose, duration of diabetes, body mass index, gender, level of education,
physical activity, and type of treatment?
Pearson’s correlation was used to determine the relationship between the scores of
the SF-36 subscales and the nine variables. As shown in Table 29, a few correlations
were of moderate level (0.3< r <0.6) and are worth noting. Moderate correlation occurred
between the number of co-morbidities and PF, RP, GH, and VT. The negative correlation
indicated that as the number of co-morbidities increased the scores on these subscales
significantly decreased, which implies that quality of life decreased. Gender correlated
moderately with PF, BP, and VT. Physical activity correlated moderately with PF, BP,
VT, SF, and MH. Type of treatment correlated moderately with GH and VT.
An inspection of the means of the SF-36 subscales was performed according to
gender, education, physical activity, and type of treatment. This revealed that male
participants, participants with a high school degree or higher, participants who were
physically active, and those treated with oral hypoglycemic drugs had higher scores on
the eight subscales, which implies better quality of life.
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Table 29.

Correlation between Scores on the SF-36 and Nine Variables
PF

RP

BP

GH

VT

SF

RE

MH

Age

-.220*

-.199*

-.005

-.155

-.032

-.169

-.119

-.039

Number of

-.316**

-.307**

-.298**

-.343**

-.317**

-.244**

-.205*

-.124

blood glucose

-.180

-.142

-.218*

-.284*

-.207*

-.221*

-.121

-.189*

Duration of

-.207*

-.064

-.127

-.084

-.188*

-.108

-.065

-.062

BMI

-.093

.011

-.251**

.042

-.168

-.093

-.173

-.041

Gender

-.357**

-.271**

-.411**

-.209*

-.327**

-.292**

-.164

-.253**

Education

.142

.125

.101

.079

.074

.107

.106

-.022

Physical

-.343**

-.270**

-.355**

-.254**

-.379**

-.388**

-.251**

-.300**

.284**

.236*

.295**

.370**

.303**

.299**

.236*

.228*

Co-morbidities

Diabetes

Activity

Type
Treatment

**Correlation is significant at the 0.01 level (2-tailed). *Correlation is significant at the 0.05 level (2-tailed).
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Research Question Four
Does the multi-trait scaling technique support the item-level and scale-level
validity of the SF-36 in a Kuwaiti sample?
The item-level validation of the SF-36 would be supported if four assumptions
were fulfilled: [1] if items belonging to the same scale and measuring the same concept
show the same means and standard deviations; [2] if each item in the scale has the same
correlation with the scale; [3] if the correlation between items and the hypothesized scale
exceeds 0.40; and [4] if the correlation between each item and its hypothesized scale is
significantly higher than the correlation between that item and the other scales. Results
are shown in Tables 30 to 37.
The scale-level validation of the SF-36 would be supported if three assumptions
were fulfilled: [1] if the internal consistency of each scale within the SF-36 score ≥ 0.70
(results are shown in Table 38); [2] if scales measuring mental health have higher
correlations with each other than with the other scales (results are shown in Table 39);
and [3] if scales measuring physical health have higher correlations with each other than
with the other scales (results are shown in Table 39).
Examining the results in Tables 30 to 37, RP and RE satisfied the first assumption
of item-level validation very well, while the other subscales did not satisfy the first
assumption as well. Within each subscale, item-scale correlations were roughly equal. A
range of 0.6 or less between the lowest and highest item-scale correlations was observed
for RP, BP, VT, SF, and RE. A greater range of item-scale correlations was observed for
PF (0.28), GH (0.46), and MH (0.33). Therefore, the second assumption of the item-level
validity of the SF-36 was satisfied.
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Table 30.

Item Mean, Standard Deviations, and Correlation of Physical Functioning
with SF-36 Subscales

Items
PF01

Mean
1.55

SD
0.70

PF
0.58*

RP
0.34

BP
0.42

GH
0.43

VT
0.38

SF
0.40

RE
0.29

MH
0.26

PF02

2.32

0.65

0.77*

0.50

0.48

0.55

0.58

0.55

0.44

0.45

PF03

2.48

0.67

0.74*

0.46

0.46

0.46

0.39

0.52

0.32

0.29

PF04

1.98

0.85

0.74*

0.48

0.45

0.46

0.39

0.47

0.43

0.36

PF05

2.40

0.69

0.71*

0.47

0.34

0.33

0.37

0.41

0.41

0.23

PF06

2.32

0.61

0.67*

0.54

0.44

0.40

0.41

0.41

0.42

0.42

PF07

1.96

0.88

0.80*

0.47

0.48

0.44

0.42

0.43

0.40

0.34

PF08

2.34

0.76

0.82*

0.55

0.47

0.46

0.44

0.53

0.44

0.48

PF09

2.62

0.61

0.70*

0.53

0.35

0.44

0.38

0.43

0.46

0.38

PF10

2.82

0.43

0.54*

0.47

0.27

0.34

0.26

0.31

0.40

0.24

*Correlation between an item and its scale
Table 31.

Item Mean, Standard Deviations, and Correlation of Role Physical with
SF-36 Subscales

Items
RP01

Mean
3.98

SD
1.06

PF
0.59

RP
0.87*

BP
0.43

GH
0.49

VT
0.50

SF
0.65

RE
0.74

MH
0.43

RP02

4.02

1.00

0.59

0.91*

0.38

0.53

0.52

0.66

0.77

0.41

RP03

4.03

1.04

0.58

0.93*

0.34

0.55

0.50

0.60

0.74

0.39

RP04

4.02

1.05

0.57

0.90*

0.36

0.53

0.49

0.57

0.74

0.38

*Correlation between an item and its scale
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Table 32.

Item Mean, Standard Deviations, and Correlation of Bodily Pain with SF36 Subscales

Items
BP01

Mean SD
3.06
1.39

PF
0.47

RP
0.31

BP
0.86*

GH
0.41

VT
0.52

SF
0.42

RE MH
0.32 0.34

BP02

1.84

0.59

0.47

0.86*

0.58

0.62

0.64

0.46 0.44

1.04

*Correlation between an item and its scale
Table 33.

Item Mean, Standard Deviations, and Correlation of General Health with
SF-36 Subscales

Items
GH01

Mean
2.53

SD
0.87

PF
0.34

RP
0.34

BP
0.35

GH
0.56*

VT
0.39

SF
0.49

RE
0.39

MH
0.30

GH02

3.83

1.32

0.41

0.42

0.33

0.54*

0.31

0.42

0.34

0.25

GH03

1.88

1.01

0.56

0.54

0.50

0.71*

0.55

0.67

0.55

0.51

GH04

3.31

1.10

0.27

0.24

0.24

0.31*

0.28

0.24

0.18

0.16

GH05

1.83

0.98

0.51

0.52

0.51

0.77*

0.54

0.61

0.46

0.47

*Correlation between an item and its scale

Table 34.

Item Mean, Standard Deviations, and Correlation of Vitality with SF-36
Subscales

Items
VT01

Mean
2.91

SD
1.08

PF
0.48

RP
0.47

BP
0.55

GH
0.48

VT
0.73*

SF
0.53

RE
0.39

MH
0.46

VT02

2.92

1.10

0.49

0.50

0.56

0.51

0.74*

0.55

0.47

0.47

VT03

3.70

1.03

0.42

0.40

0.45

0.42

0.75*

0.49

0.35

0.59

VT04

3.65

1.02

0.39

0.44

0.43

0.46

0.71*

0.53

0.41

0.57

*Correlation between an item and its scale
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Table 35.

Item Mean, Standard Deviations, and Correlation of Social Functioning
with SF-36 Subscales

Items
SF01

Mean
1.86

SD
1.04

PF
0.54

RP
0.67

BP
0.49

GH
0.63

VT
0.60

SF
0.68*

RE
0.67

MH
0.57

SF02

4.21

0.94

0.52

0.53

0.51

0.55

0.53

0.68*

0.47

0.55

*Correlation between an item and its scale
Table 36.

Item Mean, Standard Deviations, and Correlation of Role Emotional with
SF-36 Subscales

Items
RE01

Mean
4.02

SD
0.93

PF
0.49

RP
0.75

BP
0.39

GH
0.47

VT
0.49

SF
0.60

RE
0.93*

MH
0.45

RE02

3.99

0.97

0.52

0.80

0.39

0.50

0.47

0.60

0.97*

0.45

RE03

3.94

1.02

0.50

0.77

0.40

0.53

0.43

0.63

0.94*

0.43

*Correlation between an item and its scale
Table 37.

Item Mean, Standard Deviations, and Correlation of Mental Health with
SF-36 Subscales

Items Mean
MH01 3.47

SD
1.18

PF
0.08

RP
0.08

BP
0.14

GH
-0.05

VT
0.31

SF
0.24

RE
0.16

MH
0.31*

MH02 4.05

0.97

0.36

0.41

0.38

0.34

0.54

0.60

0.40

0.64*

MH03 1.56

1.02

0.40

0.39

0.29

0.47

0.42

0.40

0.39

0.39*

MH04 4.08

0.95

0.29

0.30

0.29

0.40

0.47

0.40

0.30

0.61*

MH05 1.86

0.90

0.48

0.35

0.36

0.49

0.41

0.53

0.36

0.57*

*Correlation between an item and its scale
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Furthermore, the Data Quality Evaluation Report from the SF-36 software
indicated that item internal consistency and discriminant validity of the scale are
satisfactory. For item internal consistency, 91.4% of the items correlated at 0.40 or higher
with their hypothesized scale. Items that failed the test were GH04, MH01, and MH03.
For discriminant validity, 97.1% of the items correlated significantly higher with their
hypothesized scale than with competing scales. Items that failed the test were MH01 and
MH03. Thus, the third and fourth assumptions of the item-level validation of the SF-36
are satisfied.
The internal consistency reliability of each subscale was estimated using
Cronbach’s Alpha. As shown in Table 38, the internal consistency reliability coefficients
were satisfactory (above 0.70). Consequently, the first assumption of the scale-level
validation was satisfied.

Table 38.

Internal Consistency of Each Subscale within the SF-36

Subscale

Cronbach’s alpha

PF

0.921

RP

0.960

BP

0.838

GH

0.784

VT

0.875

SF

0.808

RE

0.976

MH

0.730
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Table 39 presents the inter-scale correlation matrix of the SF-36 Health Survey.
This table addresses the second and third assumptions of the scale-level validation, that
is, whether scales measuring mental health have higher correlations with each other than
with the other scales and whether scales measuring physical health have higher
correlations with each other than with the other scales. Results show that each subscale
had a moderate correlation with the other subscales, which indicate that the second and
third assumptions of the scale-level validation were not satisfied.

Table 39.

Inter-Scale Correlation Matrix of the SF-36

PF

RP

BP

GH

VT

SF

RE

MH

PF

1.000

.616

.547

.562

.523

.581

.515

.447

RP

.616

1.000

.401

.558

.531

.656

.791

.426

BP

.547

.401

1.000

.515

.586

.546

.403

.404

GH

.562

.558

.515

1.000

.548

.646

.511

.450

VT

.523

.531

.586

.548

1.000

.614

.474

.610

SF

.581

.656

.546

.646

.614

1.000

.625

.610

RE

.515

.791

.403

.511

.474

.625

1.000

.453

MH

.447

.426

.404

.450

.610

.610

.453

1.000
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Research Question Five
How do the mean scores of the SF-36 subscales of a Kuwaiti sample differ from
the scores of published non-Kuwaiti samples?
A one-sample t-test was used to assess differences in the scores of the SF-36
subscales of a Kuwaiti sample with the scores of published non-Kuwaiti samples. Two
published studies were used to provide the mean values for each of the non-Kuwaiti
samples; one study was conducted in New York, USA (Trief et al., 2003) and the other in
Lebanon (Sabbah et al., 2003).
Kuwaiti Diabetes Sample vs. American Diabetes Sample
Trief et al. (2003) used the SF-36 Health Survey and the PAID survey together to
evaluate the HRQOL of older adults (≥65 years) and younger adults (30-64 years) with
diabetes living in New York, USA. To help answer the fifth research question, the mean
scores of the SF-36 subscales of the Kuwaiti diabetes sample (this study) was compared
to the mean scores of 91 American older adults with Type 1 and Type 2 diabetes and a
mean age 70.5 years. Table 40 presents the means and standard deviations of the eight
subscales for the two samples. The Kuwaiti diabetes sample had higher mean scores on
the eight subscales than the American diabetes sample.
Table 41 presents the results of the one-sample t-test. Using the Bonferroni
multiple comparison correction procedure, the alpha of .05 is divided by 8, which gives a
new alpha level of .00625. Therefore, scores on six subscales were significantly higher in
the Kuwaiti diabetes sample than the American diabetes sample; PF, RP, GH, VT, SF,
and RE.

100

Table 40.

Descriptive Statistics of the SF-36 for Kuwaiti Diabetes vs. American
Diabetes

Subscale

Mean Score

Std. Deviation

Kuwaiti- Diabetes

63.83

26.65

American-Diabetes

55.70

29.20

Kuwaiti- Diabetes

75.26

24.58

American-Diabetes

39.80

39.00

Kuwaiti- Diabetes

64.68

25.45

American-Diabetes

59.30

30.00

Kuwaiti- Diabetes

71.00

19.58

American-Diabetes

51.80

16.20

Kuwaiti- Diabetes

59.53

22.57

American-Diabetes

52.20

14.90

Kuwaiti- Diabetes

79.38

22.73

American-Diabetes

58.20

19.50

Kuwaiti- Diabetes

74.58

23.74

American-Diabetes

54.90

43.10

Kuwaiti- Diabetes

75.88

17.46

American-Diabetes

63.50

13.20

PF

RF

BP

GH

VT

SF

RE

MH
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Table 41.

One-Sample T-Test of Kuwaiti Diabetes vs. American Diabetes
t

df

Sig (2-tailed)

PF

3.343

119

.001

RP

15.802

119

.000

BP

2.317

119

.022

GH

10.740

119

.000

VT

3.558

119

.001

SF

10.207

119

.000

RE

9.083

119

.000

MH

2.317

119

.022

Kuwaiti Diabetes Sample vs. Lebanese Sample
Sabbah et al. (2003) conducted a cross-sectional community-based survey to
evaluate the quality of life of a random sample of the Lebanese population. A total of 524
individuals with a mean age 38.8 ± 17.7 years (range 14 – 86) completed the study.
Table 42 presents the means and standard deviations of the eight subscales for the
Kuwaiti diabetes sample and the random Lebanese sample. The Kuwaiti diabetes sample
had higher mean scores than the Lebanese sample except for PF, BP, and VT.
Table 43 presents the results of the one-sample t-test. Using the Bonferroni
correction, scores on five subscales were significantly different between the Kuwaiti
diabetes sample and the Lebanese sample. Scores on RP, SF, RE, and MH were
significantly higher in the Kuwaiti diabetes sample than the Lebanese sample, while
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scores on PF were significantly higher in the Lebanese sample than the Kuwaiti diabetes
sample.
Table 42.

Descriptive Statistics of the SF-36 for Kuwaiti Diabetes vs.
Lebanese Sample

Subscale
PF

RP

BP

GH

VT

SF

RE

MH

Mean Score

Std. Deviation

Kuwaiti-Diabetes

63.83

26.65

Lebanese Sample

81.34

22.81

Kuwaiti-Diabetes

75.26

24.58

Lebanese Sample

63.64

40.64

Kuwaiti-Diabetes

64.68

25.45

Lebanese Sample

68.91

30.68

Kuwaiti-Diabetes

71.00

19.58

Lebanese Sample

66.32

22.93

Kuwaiti-Diabetes

59.53

22.57

Lebanese Sample

60.87

22.54

Kuwaiti-Diabetes

79.38

22.73

Lebanese Sample

68.87

29.66

Kuwaiti-Diabetes

74.58

23.74

Lebanese Sample

53.08

43.39

Kuwaiti-Diabetes

75.88

17.46

Lebanese Sample

62.87

22.53
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Table 43.

One-Sample T-Test of Kuwaiti Diabetes vs. Lebanese Sample
t

df

Sig (2-tailed)

PF

-7.179

119

.000

RP

5.196

119

.000

BP

-1.815

119

.072

GH

2.629

119

.010

VT

-.664

119

.508

SF

5.049

119

.000

RE

9.913

119

.000

MH

8.140

119

.000

Kuwaiti Control Sample vs. Lebanese Sample
Table 44 presents the means and standard deviations of the eight subscales for the
Kuwaiti control sample and the random Lebanese sample (Sabbah et al., 2003). The
Kuwaiti control sample had higher mean scores than the Lebanese sample except for PF,
BP, GH, and VT.
Table 45 presents the results of the one-sample t-test. Using the Bonferroni
correction, scores on three subscales were significantly different between the Kuwaiti
control sample and the Lebanese sample. Scores on RE, and MH were significantly
higher in the Kuwaiti control sample than the Lebanese sample, while scores on PF were
significantly higher in the Lebanese sample than the Kuwaiti control sample.
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Table 44.

Descriptive Statistics of the SF-36 for Kuwaiti Control vs.
Lebanese Sample

Subscale
PF

RP

BP

GH

VT

SF

RE

MH

Mean Score

Std. Deviation

Kuwaiti-Control

70.21

23.72

Lebanese Sample

81.34

22.81

Kuwaiti-Control

66.41

25.52

Lebanese Sample

63.64

40.64

Kuwaiti-Control

63.33

25.97

Lebanese Sample

68.91

30.68

Kuwaiti-Control

64.58

19.11

Lebanese Sample

66.32

22.93

Kuwaiti-Control

56.93

19.32

Lebanese Sample

60.87

22.54

Kuwaiti-Control

73.75

23.89

Lebanese Sample

68.87

29.66

Kuwaiti-Control

66.18

26.09

Lebanese Sample

53.08

43.39

Kuwaiti-Control

68.38

18.73

Lebanese Sample

62.87

22.53
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Table 45.

One-Sample T-Test of Kuwaiti Control vs. Lebanese Sample
t

df

Sig (2-tailed)

PF

-5.122

119

.000

RP

1.205

119

.231

BP

-2.349

119

.020

GH

-.984

119

.327

VT

-2.252

119

.026

SF

2.224

119

.028

RE

5.492

119

.000

MH

3.202

119

.002

Research Question Six
How do the mean scores of the SF-36 subscales of a Kuwaiti sample with diabetes
differ from those without diabetes?
A two-sample independent t-test was used to determine whether the mean scores
of the SF-36 of a Kuwaiti sample with diabetes differ from those without diabetes. Table
46 presents the means and standard deviations of both groups. The Kuwaiti diabetes
group had higher means than the Kuwaiti control group on the subscales except for PF.
Table 47 presents the results of the two-sample independent t-test. Using the
Bonferroni correction, scores on MH only were significantly higher in the Kuwaiti
diabetes group than the Kuwaiti control group.
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Table 46.

Descriptive Statistics of the SF-36 for Kuwaiti Diabetes vs. Kuwaiti
Control

Scale
PF

RP

BP

GH

VT

SF

RE

MH

Mean

Std. Deviation

Kuwaiti -Diabetes

63.83

26.65

Kuwaiti -Control

70.21

23.72

Kuwaiti -Diabetes

75.26

24.58

Kuwaiti -Control

66.41

25.52

Kuwaiti -Diabetes

64.68

25.45

Kuwaiti -Control

63.33

25.97

Kuwaiti -Diabetes

71.00

19.58

Kuwaiti -Control

64.58

19.11

Kuwaiti -Diabetes

59.53

22.57

Kuwaiti -Control

56.93

19.32

Kuwaiti -Diabetes

79.38

22.73

Kuwaiti -Control

73.75

23.89

Kuwaiti -Diabetes

74.58

23.74

Kuwaiti -Control

66.18

26.09

Kuwaiti -Diabetes

75.88

17.46

Kuwaiti -Control

68.38

18.73
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Table 47.

Two-Sample Independent T-Test for Kuwaiti Diabetes vs. Kuwaiti
Control
t

df

Sig (2-tailed)

PF

-1.957

238

.052

RP

2.737

238

.007

BP

.407

238

.685

GH

2.569

238

.011

VT

.960

238

.338

SF

1.869

238

.063

RE

2.609

238

.010

MH

3.208

238

.002

Specific Aim B
Determine if the PAID survey is a valid disease-specific instrument to measure
health-related quality of life in older adults in Kuwait with diabetes. The PAID total score
ranges from 0 to 100, with higher scores indicating higher emotional distress.
Research Question One
Does the factor analysis of a Kuwaiti sample support the one-factor model for the
PAID survey?
The one-factor model was not supported in this sample. The five-factor model
best represented the data when the loadings were studied. Table 48 presents the pattern
matrix for the five-factor model. The factors can be interpreted sequentially as
representing food, treatment, burden of care, emotional distress, and social support. It is
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worth noting that there was an overlap in three items; questions 2, 9, and 19 loaded
moderately on two factors.
Research Question Two
How do the scores of the PAID survey relate to the scores of the SF-36 subscales
in measuring HRQOL in a Kuwaiti sample?
The strength of the relationship between scores on the PAID survey and the SF-36
subscales was assessed using Pearson’s correlation. Table 28, page 93, for Aim A can be
used to answer this question. Inspection of the correlation indicated that the PAID survey
was moderately correlated with the eight subscales of the SF-36.
Research Question Three
What are the relationships between the scores of the PAID survey and the
following variables in a Kuwaiti sample: age, number of co-morbidities, self-monitoring
of blood glucose, duration of diabetes, body mass index, gender, level of education,
physical activity, and type of treatment?
Pearson’s correlation was used to determine the relationship between the scores of
the PAID survey and the nine variables. As shown in Table 49, there was a moderate
positive correlation between PAID survey and self-monitoring of blood glucose
indicating that emotional distress increased as the level of blood glucose increased.
An inspection of the means of the PAID score was performed according to
gender, education, physical activity, and type of treatment. This revealed that female
participants, participants with a high school degree or higher, participants who were not
physically active, and those treated with insulin had higher scores on the PAID survey,
which implies higher emotional distress.
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Table 48.

Pattern Matrix of the PAID Survey for the Diabetes Group
Component
1

2

3

4

5

Q4

1.102

-.145

-.149

-.187

-.037

Uncomfortable situations, e.g., people telling you what to eat.

Q11

.809

-.303

.191

.075

.207

Q14

.790

.039

-.060

.003

-.222

Q5

.598

.152

.092

-.018

.073

Feelings of deprivation regarding food and meals.

Q10

.407

.165

.114

.116

.218

Feeling angry when you think about living with diabetes.

Q1

-.086

.933

.015

-.106

-.015

Q15

-.191

.802

.012

-.029

.194

Q2

.037

.572

-.136

.421

-.009

Q7

.152

.508

-.184

.244

.196

Not knowing if your mood is related to your diabetes.

Q3

.389

.439

-.023

.217

-.145

Feeling scared when you think of living with diabetes.

Q16

-.104

-.075

.895

.128

.034

Q9

-.065

-.289

.773

.402

-.004

Worrying about low blood sugar reactions.

Q13

.010

.356

.727

-.177

-.213

Feelings of guilt when you get off track with management.

Q19

.066

.410

.475

-.355

.232

Coping with complications of diabetes.

Q20

.031

.158

.423

.293

.171

Feeling burned out by the constant effort to manage diabetes.

Q8

-.170

-.127

.077

.931

.116

Feeling overwhelmed by your diabetes.

Q12

.077

.187

.303

.529

-.343

Q6

.281

.087

.007

.511

.081

Feeling depressed when you think about living with diabetes.

Q18

.035

.123

.040

-.162

.795

Feeling alone with your diabetes.

Q17

-.164

.081

-.110

.328

.734

Feelings that friend and family are not supportive.

Feeling constantly concerned about food and eating.
Not accepting your diabetes.

Not having clear and concrete goals for your diabetes care.
Feeling unsatisfied with your diabetes physician.
Feeling discouraged with your treatment plan.

Feeling that diabetes is taking up too much of your energy.

Worrying about the future and possibility of complications.

Note. Significant loadings are in bold.
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Table 49.

Correlation between Scores on the PAID and Nine Variables

Age

PAID
-.081

No. Co-morbidities

.150

Self-monitoring of blood glucose

.361**

Duration Diabetes

.071

BMI

.021

Gender

.190*

Education

.140

Physical Activity

.214*

Type Treatment

-.275**

**Correlation is significant at the 0.01 level (2-tailed).
*Correlation is significant at the 0.05 level (2-tailed).

Research Question Four
Does the multi-trait scaling technique support the item-level and scale-level
validity of the PAID survey in a Kuwaiti sample?
The item-level validation of the PAID survey would be supported if the
correlation between items and the total score exceeded 0.30. The scale-level validation of
the PAID survey would be supported if the internal consistency of the scale ≥ 0.80. The
internal consistency reliability of the PAID survey was estimated using Cronbach’s
Alpha.
Table 50 presents item-total correlation. The correlation between items and the
total score ranged from 0.394 to 0.752, thus item-level validity of the PAID survey was
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satisfied. Furthermore, the Cronbach’s alpha of the survey was 0.928, thus scale-level
validity of the PAID survey was satisfied.
Research Question Five
How do the mean scores of the PAID survey of a Kuwaiti sample differ from the
scores of published non-Kuwaiti samples?
A one-sample t-test was used to assess differences in the scores of the PAID
survey of a Kuwaiti sample with the scores of published non-Kuwaiti samples. Five
published studies were used to provide the mean values for each of the non-Kuwaiti
samples.
Table 51 presents number of participants with the means and standard deviations
of the PAID survey in the five studies: (1) Trief et al. (2003) studied 91 American older
adults with Type 1 and Type 2 diabetes and a mean age of 70.5 years living in New York,
USA. (2) Welch et al. (2007) compared 97 Hispanic adults (mean age 57.2 years) to 99
Non-Hispanic adults (mean age 56.2 years) with Type 2 diabetes. (3) Gross et al. (2007)
compared 70 Brazilian males to 76 Brazilian females with Type 2 diabetes and a mean
age of the group 59.7 years. (4) Snoek et al. (2000) compared 701 Dutch participants to
121 American participants with Type 2 diabetes and a mean age of 51 years living in
Boston, USA. (5) Welch et al. (1997) compared three groups of participants living in
Boston, USA: 85 treated with insulin (mean age 63.2 years), 28 treated with oral drugs
(mean age 63.9 years) and 8 treated with diet (mean age 66.6 years).
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Table 50.

Item-Total Correlation of the PAID Survey

Q1

Corrected Item-Total Correlation
.572

Q2

.645

Q3

.723

Q4

.530

Q5

.702

Q6

.691

Q7

.631

Q8

.491

Q9

.563

Q10

.735

Q11

.731

Q12

.630

Q13

.594

Q14

.525

Q15

.522

Q16

.626

Q17

.394

Q18

.397

Q19

.584

Q20

.752
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Table 51.

Descriptive Statistics of the PAID Survey for Kuwaiti Diabetes vs. Five
Published Studies

Sample

N

Mean Score

Std. Deviation

Kuwaiti

120

21.72

18.08

1

American (NY)

91

56.2

26.70

2

Hispanic

97

45.3

2.90

Non-Hispanic

99

35.1

2.70

Brazilian Male

70

26.0

21.20

Brazilian Female

76

35.6

27.30

Dutch

701

22.5

19.80

American (Boston)

121

27.8

23.20

American (Boston) Insulin-treated

85

26.4

20.80

American (Boston) Drug-treated

28

24.9

22.10

American (Boston) Diet-treated

8

10.5

12.80

3

4

5

Table 52 presents the results of the one-sample t-test. Using the Bonferroni
correction, the alpha of 0.05 is divided by ten, which gives a new alpha of 0.005. Scores
on the PAID survey were significantly lower in the Kuwaiti diabetes sample than the
American participants living in New York (Trief et al., 2003), Hispanic and non-Hispanic
participants (Welch et al., 2007), Brazilian females (Gross et al., 2007), American
participants living in Boston (Snoek et al., 2000), and American participants living in
Boston and being treated with insulin (Welch et al., 1997).
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Table 52.

One-Sample T-Test of Kuwaiti Diabetes vs. Five Published Studies
T

df

Sig (2-tailed)

1

American (New York)

-20.895

119

.000

2

Hispanic

-14.290

119

.000

Non-Hispanic

-8.109

119

.000

Brazilian Male

-2.594

119

.011

Brazilian Female

-8.412

119

.000

Dutch

-.473

119

.637

American (Boston)

-3.685

119

.000

American (Boston) Insulin-treated

-2.837

119

.005

American (Boston) Drug-treated

-1.928

119

.056

American (Boston) Diet-treated

6.798

119

.000

3

4

5
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CHAPTER 4
DISCUSSION
The purpose of this study was to investigate the construct validity of two healthrelated quality of life (HRQOL) measures in a sample of older adults in Kuwait with
Type 2 diabetes. The two measures were: 1) the SF-36v2 Health Survey, a generic
HRQOL measure, and 2) the Problem Areas in Diabetes (PAID) survey, a diseasespecific HRQOL measure.
Three approaches have been proposed to establish the construct validity of an
instrument: factor analysis, correlations and known-groups method. Factor analysis is
used to examine the internal structure of a scale (Afifi and Clark, 1996; Gandek and
Ware, 1998; Portney and Watkins, 2000). Correlations are used to assess the way an
instrument relates to other constructs (Gandek and Ware, 1998; Portney and Watkins,
2000). Known-groups method is used to examine the way an instrument discriminates
between different groups (Gandek and Ware, 1998; Portney and Watkins, 2000).
The three approaches have been used in this study to examine the construct
validity of the Arabic versions of the SF-36v2 Health Survey and the PAID survey. The
results of this study support the use of the Arabic versions of the SF-36v2 Health Survey
and the PAID survey to measure HRQOL of older adults in Kuwait with diabetes.
Standards for construct validity were well met, with few exceptions.
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Specific Aim A
Determine if the SF-36 is a valid generic instrument to measure HRQOL in older
adults in Kuwait with Type 2 diabetes.
A profile of eight subscales can be derived from the SF-36: physical functioning
(PF), role limitations due to physical problems (RP), bodily pain (BP), social functioning
(SF), role limitations due to emotional problems (RE), mental health (MH), general
health (GH), and vitality (VT). Each item in the subscale is used in scoring only one
scale. Items and scales are scored so that a higher score indicates a better state of health
(McHorney et al., 1993; Ware, 2000; Ware et al., 2000).
The eight subscales form two components: physical and mental. The three
subscales that contribute most to the scoring of the Physical Component are PF, RF, and
BP. The three subscales that contribute most to the scoring of the Mental Component are
SF, RE, and MH. The GH and VT subscales have noteworthy correlations with both
components (McHorney et al., 1993; Ware, 2000; Ware et al., 2000).
Research Question One
Does the factor analysis of a Kuwaiti sample support the two-factor model
(Physical and Mental) for the SF-36 Health Survey?
Factor analysis was the first approach used in this study to establish the construct
validity of the Arabic version of the SF-36v2. Factor analysis is an important analytical
tool used to study the internal structure of an index that contains separate components,
each reflecting a unique aspect of health (McDowell, 2006). The International Quality of
Life Assessment project, established to translate and adapt the SF-36v2 for use in
different countries, recommends the use of factor analysis to examine the degree to which
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the two-factor model is replicated across countries and further support the construct
validity of the SF-36 (Gandek and Ware, 1998).
In the Kuwaiti control group, MH, SF, RE and VT loaded the highest on the
Mental Component, while PF, GH, BP, and RP loaded the highest on the Physical
Component. Based on these patterns of loadings, the two-factor model is supported when
factor analysis was used to analyze the data of the control group. It should be noted that
RP had a moderate loading on the Mental Component rather than on the Physical
Component alone. The RP scale appears to measure both physical and mental health; that
is, limitations in usual role activities because of physical problems appear to be affected
by emotional problems as well. In the Kuwaiti control group VT appears to measure
more mental health than physical health; whereas GH appears to measure more physical
health than mental health.
In the Kuwaiti diabetes group, BP, VT, MH, GH, SF, and PF loaded the highest
on the first component, while RE and RP loaded the highest on the second component.
Based on these patterns of loadings, the two-factor model is not supported for the
diabetes group, and the first and second components cannot be interpreted as mental and
physical components. It should be noted that there was an overlap of SF and PF in the
second component, where they had moderate loadings. It appears that for the diabetes
group, limitations in usual role activities because of emotional problems and physical
problems are interrelated and are somehow affected by social functioning and physical
functioning.
The results of the Kuwaiti sample can be compared to the results of a Lebanese
sample. Sabbah et al. (2003) conducted a cross-sectional community-based survey to
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evaluate the QOL of a random sample of the Lebanese population. The Arabic version of
the SF-36v2 was used. A total of 524 individuals with a mean age 38.8 ± 17.7 years
(range 14 – 86) completed the study.
Factor analysis of the eight subscales yielded a two-factor solution, which
corresponded to the physical and mental components of the SF-36 Health Survey (Sabbah
et al., 2003). Subscales MH, SF, and VT loaded the highest on the Mental Component,
while subscales PF, BP, and RP loaded the highest on the Physical Component.
However, RE and GH loaded moderately on both components. Thus, unlike the Kuwaiti
control group where RP appears to measure both physical and mental health, in the
Lebanese sample RE appears to measure both physical and mental health. Role
limitations because of emotional problems in the random Lebanese sample appear to be
affected by physical problems as well.
Research Question Two
How do the scores of the SF-36 subscales relate to the scores of the PAID survey
in measuring HRQOL in a Kuwaiti sample?
The second approach used in this study to establish the construct validity of the
Arabic version of the SF-36v2 was correlation. In this research question, the strength of
the relationship between scores on the SF-36 subscales and the PAID survey was
assessed using Pearson’s correlation. Convergent validity indicates that instruments
measuring the same construct will produce high correlations, while discriminant validity
indicates that instruments measuring different constructs will produce low correlations
(Portney and Watkins, 2000; Gandek and Ware, 1998, McDowell, 2006).
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In the Kuwaiti diabetes sample, there was a significant negative association
between the eight subscales and the PAID survey (range -.377 to -.601, p<0.01). The
negative correlation indicates that higher scores of emotional distress, as measured by the
PAID survey, correlate with lower quality of life, as measured by the SF-36 Health
Survey. Although the two instruments measure HRQOL, they were only moderately
correlated. This can be attributed to the fact that the SF-36 Health Survey is a generic
measure while the PAID survey is a disease-specific measure which affects their
convergent validity.
Research Question Three
What are the relationships between the scores of the SF-36 subscales and the
following variables in a Kuwaiti sample: age, number of co-morbidities, self-monitoring
of blood glucose, duration of diabetes, body mass index, gender, level of education,
physical activity, and type of treatment?
Following the second approach of establishing the construct validity of the Arabic
version of the SF-36v2, Pearson’s correlation was used to determine the relationship
between the scores of the SF-36 subscales and the nine variables. Moderate correlation
occurred between the number of co-morbidities and PF, RP, GH, and VT. The negative
correlation indicated that as the number of co-morbidities increased the scores on these
subscales significantly decreased. Consequently, as the number of co-morbidities
increased in the Kuwaiti diabetes sample, quality of life as measured by physical
functioning, role limitations due to physical problems, general health, and vitality
decreased.
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Gender correlated moderately with physical functioning, bodily pain, and vitality.
Physical activity correlated moderately with physical functioning, bodily pain, vitality,
social functioning and mental health. Type of treatment correlated moderately with
general health and vitality. Since the SF-36 is a generic measure of HRQOL, it was not
surprising to find very low association between the eight subscales and clinical
parameters, such as self-monitoring of blood glucose and duration of diabetes.
An inspection of the means of the subscales was performed according to gender,
education, physical activity, and type of treatment. This revealed that male participants,
participants with a high school degree or higher, participants who are physically active,
and participants treated with oral hypoglycemic drugs have higher scores on the eight
subscales, which implies a better quality of life.
The results of the Kuwaiti diabetes sample can be compared to the results of the
random Lebanese sample (Sabbah et al., 2003). For the eight subscales, the scores of the
Lebanese sample increased with level of education, level of financial status, and
satisfaction with work. On the other hand, scores on the eight subscales decreased with
age and marital status (unmarried participants had higher scores than married
participants, and married participants had higher scores than divorced or widowed
participants). The scores were also affected by two factors: gender and co-morbidities.
The scores were lower for Lebanese females than males. Participants with diabetes
(N=23) and chronic renal failure (N=11) had the lowest scores, especially for physical
functioning and general health scales.
There are some similarities between the Kuwaiti diabetes sample and the
Lebanese sample. Results from the two samples indicate that many dimensions of the SF-
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36 Health Survey depend on gender, education, and co-morbidities. It is possible that the
traditional role of women in these countries as the guardians of their families’ health
affects the women’s health. Also, participants with higher education are more likely to
have better jobs and higher financial status, thus improving their quality of life. In
addition, the number of co-morbidities, as in the Kuwaiti diabetes sample, or the type of
co-morbidities, as in the Lebanese sample, had an adverse affect on quality of life.
Research Question Four
Does the multi-trait scaling technique support the item-level and scale-level
validity of the SF-36 in a Kuwaiti sample?
Following the second approach of establishing the construct validity of the Arabic
version of the SF-36v2, the multi-trait scaling technique was used to test the item-level
and scale-level validity of the survey. The multi-trait matrix is a table of correlations
arranged to look at convergent and discriminant validity simultaneously (Portney and
Watkins, 2000). Poor convergent validity is indicated when items do not correlate at 0.40
or higher with their hypothesized scale score. Poor discriminant validity is indicated
when items correlate significantly higher with competing scales than with their
hypothesized scale (Saris-Baglama et al., 2007).
The item-level validation of the SF-36 would be supported if four assumptions
were fulfilled: 1) if items belonging to the same scale and measuring the same concept
show the same means and standard deviations; 2) if each item in the scale has the same
correlation with the scale; 3) if the correlation between items and the hypothesized scale
exceeds 0.40; and 4) if the correlation between each item and its hypothesized scale is
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significantly higher than the correlation between that item and the other scales
(McHorney et al., 1993; Ware et al., 2000; Sabbah et al., 2003).
An inspection of the item means and standard deviations revealed that RP and RE
satisfied the first assumption of the item-level validation very well; that is, means and
standard deviations were comparable across items in each subscale. The other subscales
did not satisfy the first assumption as well. A range of 0.10 or less between the lowest
and highest item standard deviations was observed for four subscales. A greater range of
item standard deviations was observed for PF and GH (0.45), BP (0.35), and MH (0.28).
An examination of the multitriat/multi-item correlation matrices showed that
within each subscale, item-scale correlations were roughly equal. A range of 0.06 or less
between the lowest and highest item-scale correlations was observed for five subscales. A
greater range of item-scale correlations was observed for PF (0.28), GH (0.46), and MH
(0.33). Therefore, the second assumption of the item-level validity of the SF-36 was
satisfied.
The item-scale correlations for PF01 (performance of vigorous physical activities)
and PF10 (bathing or dressing) were lower than those of the other eight items. This can
be related to the level of limitations in daily activities measured by each item. The itemscale correlations for MH01 (Have you been nervous?) and MH03 (Have you felt calm
and peaceful?) were lower than those of the other three items. The item-scale correlations
for GH04 (I expect my health to get worse) were lower than those of the other four items
maybe because it is negatively-worded.
The Data Quality Evaluation Report from the QualityMetric Health OutcomesTM
Scoring Software 2.0 indicated that item internal consistency and discriminant validity of
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the scale were satisfactory. For item internal consistency, 91.4% of the items correlated at
0.40 or higher with their hypothesized scale. Items that failed the test were GH04
(correlation with its own subscale was 0.31), MH01 (correlation with its own subscale
was 0.31), and MH03 (correlation with its own subscale was 0.39). Therefore, the third
assumption of the item-level validation of the SF-36 was satisfied.
For discriminant validity, 97.1% of the items correlated significantly higher with
their hypothesized scale than with competing scales. Items that failed the test were MH01
(equally correlated with VT as with its own subscale) and MH03 (more closely correlated
with PF, GH, VT, and SF than its own subscale). Therefore, the fourth assumption of the
item-level validation of the SF-36 was satisfied.
The scale-level validation of the SF-36 would be supported if three assumptions
were fulfilled: 1) if the internal consistency of each scale is within the SF-36 score ≥
0.70; 2) if scales measuring mental health have higher correlations with each other than
with the other scales; and 3) if scales measuring physical health have higher correlations
with each other than with the other scales (McHorney et al., 1993; Ware et al., 2000;
Sabbah et al., 2003).
Results showed that the internal consistency of each subscale within the SF-36
had a Cronbach’s alpha that exceeded 0.70. Reliability coefficients ranged from 0.73 for
MH to 0.98 for RE. Thus, the first assumption of the scale-level validation was satisfied.
Furthermore, an examination of the inter-scale correlation matrices of the SF-36 showed
that each subscale had a moderate correlation with the other subscales, which indicates
that the second and third assumptions of the scale-level validation were not satisfied.
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In total, three out of four assumptions of item-level validation of the SF-36 were
satisfied very well, while one assumption was not satisfied as well. In addition, one out of
three assumptions of scale-level validation of the SF-36 was satisfied very well, while the
other two were not satisfied. As a result, with few exceptions, the multi-trait scaling
technique supports the item-level and scale-level validity of the SF-36 Health Survey in a
Kuwaiti sample with diabetes.
The results of the Kuwaiti diabetes sample were comparable to the results of the
random Lebanese sample (Sabbah et al., 2003). The authors reported the range of item
standard deviations for PF (0.55), BP and GH (0.21), and VT (0.16). The range of item
standard deviations was 0.07 or less for the other subscales. So, the same subscales had a
wider range of item standard deviations in both the Kuwaiti diabetes sample and the
Lebanese sample.
In the Lebanese sample, item-scale correlations were roughly equal within each
subscale. Success rate (100%) was observed for items in a given subscale in tests of item
internal consistency and item discriminate validity for all subscales except GH. Success
rate in the test of item internal consistency was 80% (correlation of GH04 with its own
subscale was 0.36), and 95% in the test of item discriminate validity (GH01 was closely
or equally correlated with PF, BP, and VT than its own subscale).
The correlation of GH04 with its own subscale was lower than 0.4 for the
Lebanese sample as well as the Kuwaiti diabetes sample. It should be noted that the item
GH04 (I expect my health to get worse) was viewed with skepticism in both samples.
Most participants insisted that they cannot predict, and that only God knows what lies in
store for them.
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Research Question Five
How do the mean scores of the SF-36 subscales of a Kuwaiti sample differ from
the scores of published non-Kuwaiti samples?
The third approach used in this study to establish the construct validity of the
Arabic version of the SF-36v2 was the known-groups method. Using this method, mean
scale scores are compared across groups known to differ, using criteria such as age,
symptoms, presence or severity of chronic conditions, or the utilization of health care
services (Gandek and Ware, 1998; McDowell, 2006). In this research question, mean
scale scores were compared across groups known to differ in the presence or severity of
diabetes, culture, and the utilization of health care services.
A one-sample t-test was used to assess differences in the scores of the SF-36
subscales of a Kuwaiti sample with the scores of published non-Kuwaiti samples. Two
published studies were used to provide the mean values for each of the non-Kuwaiti
samples; one study was conducted in New York, USA (Trief et al., 2003) and the other in
Lebanon (Sabbah et al., 2003).
Trief et al. (2003) used the SF-36 and the PAID survey together to evaluate the
HRQOL of older adults (≥65 years) and younger adults (30-64 years) with diabetes living
in New York, USA. To help answer our research question, the mean scores of the SF-36
of the Kuwaiti sample was compared to the mean scores of 91 American older adults
with Type 1 and Type 2 diabetes and a mean age 70.5 years.
The Kuwaiti diabetes sample had higher mean scores on the eight subscales than
the American diabetes sample. The statistical analyses showed that scores on six
subscales were significantly higher in the Kuwaiti diabetes sample than the American

126

diabetes sample; PF, RP, GH, VT, SF, and RE. Therefore, older adults with diabetes in
Kuwait had better physical and social functions, better general health and vitality, and
fewer role limitations due to physical and emotional problems than older adults with
diabetes in New York, USA. This discrepancy in quality of life can be attributed to the
fact that the American diabetes sample included participants who had at least one specific
diabetes-related complication, such as neuropathy, foot infections, amputations, and/or
stroke; whereas the Kuwaiti diabetes sample excluded participants with these
complications.
The results of the Kuwaiti diabetes and control groups can be compared to the
results of the random Lebanese sample (Sabbah et al., 2003). The Kuwaiti diabetes
sample had higher mean scores than the Lebanese sample except for PF, BP, and VT.
The statistical analyses showed that scores on RP, SF, RE, and MH were significantly
higher in the Kuwaiti diabetes sample than the Lebanese sample, while scores on PF were
significantly higher in the Lebanese sample than the Kuwaiti diabetes sample. Thus,
older adults with diabetes in Kuwait had better social function, fewer role limitations due
to physical and emotional problems, and better mental health than Lebanese individuals.
On the other hand, Lebanese individuals had a higher level of physical functioning than
older, Kuwaiti adults with diabetes.
The Kuwaiti control sample had higher mean scores than the Lebanese sample
except for PF, BP, GH, and VT. The statistical analyses showed that scores on MH and
RE were significantly higher in the Kuwaiti control sample than the Lebanese sample,
while scores on PF were significantly higher in the Lebanese sample than the Kuwaiti
control sample. Thus, older adults without diabetes in Kuwait had better mental health
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and fewer role limitations due to emotional problems than those in Lebanon. On the
other hand, Lebanese individuals had better physical function than older adults without
diabetes in Kuwait.
The discrepancy in quality of life between the two Kuwaiti groups and the
Lebanese sample may be attributed to three factors. First, 26.5% of the Lebanese sample
perceived their financial status to be less than average. Second, 49% of the Lebanese
sample experienced a serious event one year prior to the study, including death, divorce,
economic crisis, and security status of the country. Third, the Lebanese sample reported
several co-morbidities that might have affected their state of health, including depression
(N=140) and Insomnia (N=232). However, the Lebanese sample had higher scores on
the physical function scale. This can be attributed to the fact that 55% of the Lebanese
sample were young (age range 14 – 39), thus more physically active than the two Kuwaiti
samples.
Research Question Six
How do the mean scores of the SF-36 subscales of a Kuwaiti sample with diabetes
differ from those without diabetes?
Following the third approach of establishing the construct validity of the Arabic
version of the SF-36v2, mean scale scores were compared across groups known to differ
in the presence of diabetes. A two-sample independent t-test was used to determine
whether the mean scores of the SF-36 of a Kuwaiti sample with diabetes differ from
those without diabetes.
The Kuwaiti diabetes group had higher mean scores than the Kuwaiti control
group on the subscales except for PF. The statistical analyses showed that scores on MH
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only were significantly higher in the Kuwaiti diabetes group than in the Kuwaiti control
group. Therefore, older adults with diabetes in Kuwait had better mental health than older
adults without diabetes in Kuwait. One possible reason for this finding is that participants
in the diabetes group did not suffer from severe diabetes-related complications, such as
blindness, chronic renal failure, or amputations. Participants in the diabetes group have
routine visits with their physician, which means they have regular check-ups and referrals
for the other clinics. Since the results of this study showed that role limitation due to
physical problems is related to emotional problems for older adults with diabetes in
Kuwait, enhancing their physical health can improve their mental health.
Specific Aim B
Determine if the PAID survey is a valid disease-specific instrument to measure
HRQOL in older adults in Kuwait with Type 2 diabetes.
The PAID survey consists of 20 items that assess diabetes-related emotional
distress. In addition to emotional problems, the PAID survey covers problems related to
food, treatment, and social support commonly experienced by patients with diabetes. The
PAID total score ranges from 0 to 100, with higher scores indicating higher emotional
distress (Polonsky et al., 1995; Welch, et al., 1997).
Research Question One
Does the factor analysis of a Kuwaiti sample support the one-factor model for the
PAID survey?
Factor analysis was the first approach that was used in this study to establish the
construct validity of the Arabic version of the PAID survey. Factor analysis is considered
an exploratory technique; therefore it is used to examine the structure within a large
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number of variables to better understand the nature of their interrelationships (Afifi and
Clark, 1996; Portney and Watkins, 2000).
Several different factor models were tried (1 – 5). Factors were evaluated based
on the commonalities and relationships of the items. The one-factor model was not
supported in this sample. The five-factor model best represented the data when the
loadings were studied. The factors can be interpreted as representing food, treatment,
burden of care, emotional distress, and social support.
There was an overlap in three items; question 2 (feeling discouraged with your
treatment plan) loaded on treatment and emotional distress factors, question 9 (worrying
about low blood sugar reactions) loaded on diabetes care management and emotional
distress factors, and question 19 (coping with complications of diabetes) loaded on
diabetes care management and treatment factors.
Previous studies have shown one-factor and four-factor solutions. The former
summarizes diabetes-related emotional distress in one dimension, while the latter
suggests four specific dimensions: food, treatment, emotional distress, and social support
(Welch et al., 1997; 2007; Snoek et al., 2000; Gross et al., 2007). The one-factor model
was found with the English, Dutch and Spanish versions of the PAID survey; whereas the
four-factor model was found with the Dutch and Brazilian versions of the PAID survey.
Portney and Watkins (2000) suggested that similar analyses on different samples
may organize data differently, as will different approaches to a single analysis, such as
alternative methods of extraction or rotation. This might explain the different factor
solutions found across countries; nevertheless it does not affect the validity of the survey.
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Research Question Two
How do the scores of the PAID survey relate to the scores of the SF-36 subscales
in measuring HRQOL in a Kuwaiti sample?
The second approach used in this study to establish the construct validity of the
Arabic version of the PAID survey was correlation. In this research question, the strength
of the relationship between scores on the PAID survey and the SF-36 subscales was
assessed using Pearson’s correlation. Inspection of the correlation indicated that the
PAID survey was moderately correlated with the eight subscales of the SF-36.
The results of this study were comparable to previous studies examining the
associations between the PAID scores and a number of psychological measures of similar
attributes. Scores on the PAID survey were positively associated with general emotional
distress, fear of hypoglycemia, and disordered eating attitudes in a sample of American
female participants with Type 1 and Type 2 diabetes (Polonsky et al., 1995). A pattern of
moderate to large correlations was found between the PAID survey and coping measures,
social support, and health belief in a sample of American participants with Type 1 and
Type 2 diabetes (Welch et al., 1997). Similar to our study, moderate negative correlations
were reported between the PAID scores and the mental and physical components of the
SF-12 in a sample of Hispanic and non-Hispanic participants with Type 2 diabetes
(Welch et al., 2007).
Research Question Three
What are the relationships between the scores of the PAID survey and the
following variables in a Kuwaiti sample: age, number of medical problems, body mass
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index, duration of diabetes, self-monitoring of blood glucose, gender, level of education,
physical activity, and type of treatment?
Following the second approach of establishing the construct validity of the Arabic
version of the PAID survey, Pearson’s correlation was used to determine the relationship
between the scores on the PAID survey and the nine variables. There was a moderate
positive correlation between scores on the PAID survey and self-monitoring of blood
glucose (r = 0.36) indicating that emotional distress increased as the level of blood
glucose increased.
The American Diabetes Association (2006) recommends two methods for the
assessment of glycemic control: daily self-monitoring of blood glucose and biannual test
of glycosylated hemoglobin (HbA1C) level. Previous studies have shown weak to
moderate association between scores on the PAID survey and HbA1C level (correlation
ranging from 0.003 to 0.34) and frequency of self-monitoring of blood glucose (r = 0.13)
( Polonsky et al., 1995; Welch et al., 1997; 2007; Snoek et al., 2000).
An inspection of the means of the PAID score was performed in the Kuwaiti
diabetes sample according to gender, education, physical activity, and type of treatment.
This indicated that female participants, participants with a high school degree or higher,
participants who are not physically active, and those treated with insulin have higher
scores on the PAID survey, which implies higher emotional distress.
Results of the Kuwaiti diabetes sample can be compared to the results of previous
studies. Female participants with Type 1 and Type 2 diabetes had significantly higher
scores on the PAID survey than male participants in Brazil and the Netherlands (Gross et
al., 2007; Snoek et al., 2000). On the other hand, American male participants with Type 1
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and Type 2 diabetes had significantly higher scores on the PAID survey than female
participants (Welch et al., 1997). American participants treated with insulin had higher
scores on the PAID survey than participants treated with oral drugs (Welch et al., 1997),
while in Brazil, participants treated with oral drugs had higher scores on the PAID survey
than those treated with insulin (Gross et al., 2007). The discrepancy in reported emotional
distress, as measured by the PAID survey, can be related not only to cultural differences,
but also to the health services provided in each culture.
Research Question Four
Does the multi-trait scaling technique support the item-level and scale-level
validity of the PAID survey in a Kuwaiti sample?
Following the second approach of establishing the construct validity of the Arabic
version of the PAID survey, the multi-trait scaling technique was used to test the itemlevel and scale-level validity of the survey. The item-level validation of the PAID survey
would be supported if the correlation between items and the total score exceeds 0.30. The
scale-level validation of the PAID survey would be supported if the internal consistency
of the scale ≥ 0.80 (Polonsky et al., 1995; Welch et al., 1997).
Results from the Kuwaiti diabetes sample showed that the correlation between
items and the total score ranged from 0.39 to 0.75, thus the item-level validity of the
PAID survey was satisfied. The Cronbach’s alpha of the survey was 0.93, thus the scalelevel validity of the PAID survey was satisfied. As a result, the multi-trait scaling
technique supports the item-level and scale-level validity of the PAID survey in a
Kuwaiti sample with diabetes.
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The results of the Kuwaiti diabetes sample were comparable to the results of the
previously published studies. Reported correlation between items and the total PAID
score exceeded 0.30 in American and Hispanic diabetes samples (Polonsky et al., 1995;
Welch et al., 1997; 2007). Reliability coefficients ranged from 0.93 to 0.96 in American,
Dutch, Brazilian, and Hispanic diabetes samples (Polonsky et al., 1995; Welch et al.,
1997; 2007; Snoek et al., 2000; Gross et al., 2007).
Research Question Five
How do the mean scores of the PAID survey of a Kuwaiti sample differ from the
scores of published non-Kuwaiti samples?
The third approach used in this study to establish the construct validity of the
Arabic version of the PAID survey was the known-groups method. In this research
question, mean scale scores were compared across groups known to differ in the severity
of diabetes, culture, and the utilization of health care services.
A one-sample t-test was used to assess differences in the scores of the PAID
survey of a Kuwaiti sample with the scores of published non-Kuwaiti samples. Five
published studies were used to provide the mean values for each of the non-Kuwaiti
samples; two studies used the US-English version of the PAID (Welch et al., 1997; Trief
et al., 2003), one study used the Spanish and US-English versions of the PAID (Welch et
al., 2007), another study used the Brazilian version of the PAID (Gross et al., 2007), and
one study used the Dutch and US-English versions of the PAID (Snoek et al., 2000).
Scores on the PAID survey were significantly lower in the Kuwaiti diabetes
sample than the American participants living in New York (Trief et al., 2003), Hispanic
and non-Hispanic participants (Welch et al., 2007), Brazilian females (Gross et al., 2007),
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American participants living in Boston (Snoek et al., 2000), and American participants
living in Boston and being treated with insulin (Welch et al., 1997). These findings
reflect the differences between the Kuwaiti diabetes sample and the other samples in
terms of culture, severity of diabetes, and the utilization of health services.
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CHAPTER 5
CONCLUSIONS
Donabedian’s structure-process-outcome model (1966) described three
approaches for assessing the quality of medical care. The study of the structure or setting
of medical care is concerned with hospital factors, the study of the process of medical
care is concerned with physician factors, and the study of the outcome of medical care is
concerned with the patient’s health status. Collecting information on outcomes is
considered the most valid approach for assessing the quality of medical care, since the
purpose of medical care is to maintain or improve health status (Brook et al., 1977). The
growth of interest in health outcome measures can be attributed to the aging population,
the increase in chronic diseases, and health care costs (Jette, 1993).
There has been a shift away from defining health in terms of freedom from
disease to an emphasis on the person’s ability to perform his/her daily activities, and
more recently on positive themes of happiness, social and emotional well-being, and
quality of life (McDowell, 2006). The shift from a biomedical to a biopsychosocial
model helped health care providers, policy makers, and researchers realize that biological
indicators are not adequate measures of functional status and well-being. The
biopsychosocial model accounted for the interconnected biological, psychological, and
sociological aspects of health and illness (Borrell-Carrio et al., 2004; Alonso, 2004).
To be able to measure health, McDowell (2006) suggests that we need to agree
on a definition of what is to be measured, select indicators to represent the conception of
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health, and assign numerical scores to the indicators. The WHO’s definition of health as a
state of complete physical, mental, and social well-being has been extended to include
health-related quality of life (Boarbotte et al. , 2001). As with health, quality of life
(QOL) is an abstract construct that is difficult to measure directly.
The WHO defines QOL as “the perception by individuals of their position of life
in the context of the culture and value systems in which they live in and in relation to
their goals, expectations, standards, and concerns” (Barbotte et al., 2001, p. 1048).
Health-related quality of life (HRQOL) simply means health as assessed by the individual
concerned (Barbotte et al., 2001). There are three dimensions of HRQOL: physical
function, which includes activities of daily living; psychological function, which includes
cognitive, perceptual, and personality traits of a person; and social function, which
involves the interaction of the individual with society (Jette, 1993; APTA, 2003).
There are many aspects that need to be considered in order to achieve a
comprehensive approach for the management of diabetes. These may include medication,
exercise, diet, self-management education, and psychosocial care. Rehabilitation might
be the same in any given population but interventions that focus on the psychosocial
aspects of the disease must take into account the context of the people. Information about
patients’ perceptions of their health has not been routinely collected in clinical research
or medical practice in Kuwait. As a result, little is known about HRQOL of older adults
in Kuwait with Type 2 diabetes.
The assessment of HRQOL has been made possible in the U.S. and Europe by the
development of valid and reliable generic measures, such as the Medical Outcomes Study
36-Item Short-Form Health Survey (SF-36), and disease-specific measures, such as the
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Problem Areas in Diabetes (PAID) survey. This study investigated the adequacy of the
two HRQOL measures in a Kuwaiti sample with Type 2 diabetes. This study also tried to
determine if the indicators that have been successful in defining HRQOL in USA and
other countries would be successful in Kuwait. This is the central theme of validity, the
assessment of what a measurement actually measures and, more importantly, of how it
can be interpreted.
Three approaches have been used in this study to assess the construct validity of
the Arabic versions of the SF-36v2 Health Survey and the PAID survey: factor analysis,
correlation, and known-group method. The results of this study support the use of the
Arabic versions of the two surveys to measure HRQOL of older adults in Kuwait with
Type 2 diabetes. Standards for construct validity were well met, with few exceptions.
Factor analysis is a powerful and versatile technique. It not only summarizes
data, but also identifies relationships among variables (Kachigan, 1991; Afifi and Clark,
1996). Kachigan (1991) acknowledges that, in practice, the derived factors are seldom
as definite as the ideal cases described in textbooks; there is usually some amount of
overlap between the factors. This was true for our Kuwaiti sample.
The two components of health, physical and mental, that were evident in random
samples from America and Lebanon (McHorney et al., 1993; Sabbah et al., 2003) were
not evident in the Kuwaiti diabetes sample. Based on the patterns of loadings, we
suggested that older adults in Kuwait with Type 2 diabetes associate their role limitations
because of emotional problems with their role limitations because of physical problems
and these two dimensions of health are somehow affected by social and physical
functioning. This information can be helpful when designing a patient education plan. On
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the other hand, the two-factor model was replicated in the Kuwaiti control sample, which
support the construct validity of the SF-36 in this group.
Previous studies have shown that diabetes-related emotional distress, as
measured by the PAID survey, can be summarized in either one dimension or four
specific dimensions: food, treatment, emotional distress, and social support (Welch et al.,
1997; 2007; Snoek et al., 2000; Gross et al., 2007). However, results from our factor
analysis suggested that in addition to problems related to food, treatment, and social
support, emotional distress can be divided into two factors: general emotional distress
and burden of care. So, it is not only the medications or deprivation of food that causes
emotional distress to the Kuwaiti diabetes sample, but the effort and energy it takes to
manage diabetes, for example, “feeling burned out by the constant effort to manage
diabetes” and “feeling that diabetes is taking up too much of your energy”.
The departure from the physical and mental components, as seen in the SF-36, or
the addition of one dimension in the diabetes-related emotional distress, as seen in the
PAID survey, can be explained by the nature of the Kuwaiti sample, especially the
participants with diabetes, and not by a structural defect of the scales since the criteria of
item-level and scale-level validity were met for both scales. The PAID survey and the
eight subscales had high internal consistency reliability coefficients indicating that items
within each scale measure the same attribute.
The two HRQOL instruments were moderately correlated with each other, which
supports their convergent validity. There was a moderate correlation between some
dimensions of the SF-36 and three variables not specific to diabetes (gender, physical
activity, and the number of co-morbidities), and one variable specific to diabetes (type of
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treatment). There was a moderate correlation between the PAID survey and one variable
specific to diabetes (self-monitoring of blood glucose). This finding supports the use of a
generic instrument with a disease-specific measure at the same time since each
instrument measures different aspect of HRQOL.
In addition, participants in the diabetes group had different scores on the two
instruments according to gender, education, physical activity, and type of treatment.
Although statistical analysis was not performed, this result supports the discriminant
validity of the instruments.
Using the known-groups method, mean scores of the SF-36 and the PAID survey
were compared across groups known to differ in the presence or severity of diabetes,
culture, and the utilization of health care services. The validity of the two instruments
was supported since our results documented these known differences.
In addition, the SF-36 differentiated between adults with and without diabetes.
Although this finding supports the validity of the SF-36, the results were surprising.
Kuwaiti adults with diabetes had higher mean scores than Kuwaiti adults without diabetes
on the SF-36 subscales except for physical function. This difference was only significant
for mental health. Participants in the diabetes group had been diagnosed with Type 2
diabetes for an average of 15.63 years (S.D. = 8.6) and a range of 1 to 40 years. It is
possible that participants in the diabetes group had the disease for a long time and it is no
longer a burden. Participants in the diabetes group had higher frequencies of
hypertension, heart disease, chronic osteoarthritis and rheumatoid arthritis, which explain
the low physical function.
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Based on our results, we can conclude that the SF-36 Health Survey and the PAID
survey are adequate measures of HRQOL in this Kuwaiti sample of older adults with
Type 2 diabetes. However, a few limitations should be acknowledged. Previous studies
that showed greater impact of diabetes on participants’ HRQOL included participants
suffering from at least one diabetes-related co-morbidity, such as foot ulcer or renal
failure. Participants in our diabetes sample were very close to participants in the control
group in many of the characteristics. Having diabetes didn’t seem to affect the HRQOL
of our participants as was seen in other cultures. This can be attributed to the increase in
diabetes prevalence in Kuwait to the extent that some Kuwaiti participants described the
disease as part of their identity as Kuwaiti citizens. Another reason could be the lack of
proper patient education that alerts patients to long-term complications. Many
participants may not recognize the cardiovascular consequences of diabetes. However,
these findings cannot be generalized until participants with wider range of diabetesrelated co-morbidities are included in the study.
Another limitation that reduces the generalizability of our results is related to the
control group; the data we gathered is based on a sample of convenience. Furthermore,
the demographic data we recorded on the number and types of co-morbidities and the
blood glucose levels were based on self-report. For future research we can consider
collecting the data from medical reports.
As stated earlier, information about patients’ perceptions of their health has not
been routinely collected in clinical research or medical practice in Kuwait. This is partly
due to the lack of valid Arabic version of HRQOL instruments. The work of this study
provided an Arabic version of a disease-specific measure that is now validated and can be
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used in clinical and research settings. The study also validated a generic HRQOL
measure that can be used in different age groups and medical conditions. Since construct
validity is an ongoing process, we will continue to learn about the HRQOL with the use
of these two instruments.
There are many aspects that need to be considered in order to achieve a
comprehensive approach for the management of diabetes in Kuwait and exploring
HRQOL certainly is a valuable beginning. This study has provided new insights
regarding the quality of life of Kuwaiti adults with and without diabetes. In future
research we can consider stratification by different age groups, diabetes-related comorbidities, and type of diabetes. This can test the validity of the two HRQOL
instruments across a larger span of participants with diabetes. The SF-36 can be tested
across different age groups and co-morbidities to further examine its construct validity in
Kuwait. The next step would be to determine if the two HRQOL instruments produce
stable and reproducible scores, that is, to assess if the two instruments are reliable when
participants are tested on different occasions, or by different interviewers.
The two instruments can be used in longitudinal studies to evaluate the effects of
medical and psychosocial interventions. Future research can implement qualitative
studies to further understand the reason for the little impact of diabetes on Kuwaiti adults
and to learn if there are other factors that may cause emotional distress and how to
modify them.
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Certification of Approval for a Project Involving Human Subjects
Protocol Number
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PI: HACK, LAURITA

Approved On: 16-Jan-2008
Review Date: 25-Jan-2008
Committee: B BEHAVIORAL AND SOCIAL SCIENCES
Department: CHP-PHYS THERAPY (0906)
Project Title: Health-Related Quality of Life in Kuwait: Validation of Generic and DiseaseSpecific Measures
In accordance with the policy of the Department of Health and Human Services on protection of human
subjects in research, it is hereby certified that protocol number 11496, having received preliminary review
and approval by the department of CHP-PHYS THERAPY (0906) was subsequently reviewed by the
Institutional Review Board in its present form and approved on 16-Jan-2008 with respect to the rights and
welfare of the subjects involved; appropriateness and adequacy of the methods used to obtain informed
consent; and risks to the individual and potential benefits of the project.
In conforming with the criteria set forth in the DHHS regulations for the protection of human research
subjects, and in exercise of the power granted to the Committee, and subject to execution of the consent
form(s), if required, and such other requirements as the Committee may have ordered, such orders, if any,
being stated hereon or appended hereto.
It is understood that it is the investigator's responsibility to notify the Committee immediately of any
untoward results of this study to permit review of the matter. In such case, the investigator should call
Richard Throm at 707-8757.

ZEBULON KENDRICK, Ph.D.
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To: HACK, LAURITA
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From: Richard C. Throm
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Date: 25-Jan-2008
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11496: Health-Related Quality of Life in Kuwait: Validation of Generic and
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45 CFR 46 Protection of Human Subjects.
Expedited review is a type of review that can be conducted by the IRB Chair, other IRB members
designated by the Chair, or a subcommittee of the IRB. A major criterion for research that can
initially (initial review) reviewed through expedited process is that it must involve no more that
minimal risk. The DHHS regulations and FDA regulations define minimal risk to mean that "the
probability and magnitude of harm or discomfort anticipated in the research are not greater in and
of themselves than those ordinarily encountered in the daily life or during performance of routine
physical or psychological examinations or tests.'
This research protocol was reviewed under the following Expedited Review Category:
Expedited Category #7: Research on group characteristics or behavior (including, but not limited
to, research on perception, cognition, motivation, identity, language, communication, cultural
beliefs or practices, and social behavior) or research employing survey, interview, oral history,
focus group, program evaluation, human factors evaluation, or quality assurance methodologies.
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Consent Form
Health-Related Quality of Life in Kuwait: Validation of Generic and Disease- Specific
Measures
Investigators:
Investigator, Laurita M. Hack, Department of Physical Therapy, 215-707-8177
Student Investigator, Sharifah Alragum, Department of Physical Therapy, 965-918-0802
We are currently engaged in a study of the quality of life of Kuwaiti adults with and
without diabetes. To help us gain further insights into this area we will ask you to answer
a set of questions. Kuwaiti adults over the age of 55 years living in the Capital Health
region can participate. Adults with diabetes are eligible to participate if they have Type 2
diabetes for more than one year. Adults taking corticosteroids, or suffering from acute
infection, severe medical conditions, such as cancer, stroke, blindness, chronic renal
failure, or amputations cannot participate in this study.
Answering the questionnaires will take less than 20 minutes of your time. The research
protocol is not intended to cause any risks, discomfort, inconvenience, or physical danger
to you in any way. There will be no direct benefit to you from this study. However, the
results of the study will increase the awareness of the quality of life of Kuwaiti adults
with and without diabetes. This information can be used to improve health care provided
to Kuwaiti adults.
The data you will provide will be recorded anonymously and your participation and
anything you write will be held in the strictest confidence. Each participant will be given
an identification number that will be used for data collection and data analyses.
Participants’ names will not be used. Only the investigators will have access to
participants’ information.
Your participation in this study is voluntary. You may refuse to participate or withdraw
from the study at any time without consequences or prejudice. You understand that you
will not receive any fees or compensation for your participation in this study. You can
ask questions about the study at any time and your questions will be answered by the
investigators.
I understand that if I wish further information regarding my rights as a research subject, I
may contact Mr. Richard Throm, Program Manager and Coordinator at Office of the Vice
President for Research of Temple University, 3400 N. Broad Street, Philadelphia, PA
19140 (215) 707-8757.
Signing your name below indicates that you have read and understand the contents of this
Consent Form and that you agree to take part in this study.
Participant’s Signature
Investigator’s Signature

Date
Date
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إﻗﺮار اﻟﻤﻮاﻓﻘﺔ ﻋﻠﻰ اﻟﻤﺸﺎرآﺔ ﻓﻲ اﻟﺒﺤﺚ
ﻧﻮﻋﻴﺔ اﻟﺤﻴﺎة اﻟﻤﺘﻌﻠﻘﺔ ﺑﺎﻟﺼﺤﺔ ﻓﻲ اﻟﻜﻮﻳﺖ – اﻟﺘﺼﺪﻳﻖ ﻋﻠﻰ اﻟﻤﻘﺎﻳﻴﺲ اﻟﻨﻮﻋﻴﺔ ﺑﺎﻷﻣﺮاض
اﻟﺒﺎﺣﺜﻴﻦ :
اﻟﺒﺎﺣﺚ :ﻟﻮرﻳﺘﺎ ام  .هﺎك  ،إدارة اﻟﻌﻼج اﻟﻄﺒﻴﻌﻲ215 -707 - 8177 ،
اﻟﺒﺎﺣﺚ ااﻟﻄﺎﻟﺐ :ﺷﺮﻳﻔﺔ اﻟﺮﻗﻢ  ،إدارة اﻟﻌﻼج اﻟﻄﺒﻴﻌﻲ 965 – 918- 0802 ،
ﺣﺎﻟﻴ ًﺎ ﻧﺤ ﻦ ﺑ ﺼﺪد دراﺳ ﺔ ﻃﺒﻴﻌ ﺔ ﺣﻴ ﺎة اﻟﺮاﺷ ﺪﻳﻦ اﻟﻜ ﻮﻳﺘﻴﻴﻦ اﻟﻤ ﺼﺎﺑﻴﻦ واﻟﻐﻴ ﺮ ﻣ ﺼﺎﺑﻴﻦ ﺑﻤ ﺮض اﻟ ﺴﻜﺮ .آ ﻲ ﺗ ﺴﺎﻋﺪﻧﺎ
ﻟﻠﺤﺼﻮل ﻋﻠﻰ ﺗﺤﻠﻴﻼت أﻋﻤ ﻖ ﻓ ﻲ ه ﺬا اﻟﻤﺠ ﺎل ﺳ ﻨﻄﻠﺐ ﻣﻨ ﻚ اﻹﺟﺎﺑ ﺔ ﻋﻠ ﻰ ﻣﺠﻤﻮﻋ ﺔ ﻣ ﻦ اﻷﺳ ﺌﻠﺔ  .ﻳ ﺴﺘﻄﻴﻊ اﻟﺮاﺷ ﺪون
اﻟﻜ ﻮﻳﺘﻴﻴﻦ اﻟ ﺬﻳﻦ ﺗﺘﺠ ﺎوز أﻋﻤ ﺎرهﻢ اﻟ ـ  55ﻋ ﺎم واﻟ ﺬﻳﻦ ﻳﻌﻴ ﺸﻮن ﻓ ﻲ ﻣﻨﻄﻘ ﺔ اﻟﻌﺎﺻ ﻤﺔ اﻟ ﺼﺤﻴﺔ اﻟﻤ ﺸﺎرآﺔ .اﻟﺮاﺷ ﺪون
اﻟﻤﺼﺎﺑﻮن ﺑﻤﺮض اﻟﺴﻜﺮ ﻣﺆهﻠﻮن ﻟﻠﻤﺸﺎرآﺔ ﻟﻮ آﺎﻧﺖ إﺻﺎﺑﺘﻬﻢ ﻣﻦ اﻟﻨﻮع اﻟﺜﺎﻧﻲ وﻷآﺜﺮ ﻣ ﻦ ﻋ ﺎم  .أﻣ ﺎ اﻟﺮاﺷ ﺪون اﻟ ﺬﻳﻦ
ﻳﺘﻌﺎﻟﺠﻮن ﺑﺎﻟﻜﻮرﺗﺰون أو اﻟﺬﻳﻦ ﻳﻌ ﺎﻧﻮن ﻣ ﻦ اﻟﺘﻬﺎﺑ ﺎت ﺣ ﺎدة أو ﻇ ﺮوف ﺻ ﺤﻴﺔ ﻗﺎﺳ ﻴﺔ ﻣﺜ ﻞ ﻣ ﺮض اﻟ ﺴﺮﻃﺎن أو اﻟ ﺴﻜﺘﺔ
اﻟﺪﻣﺎﻏﻴﺔ أو اﻟﻌﻤﻰ أو اﻟﻔﺸﻞ اﻟﻜﻠﻮي اﻟﻤﺰﻣﻦ أو اﻟﺒﺘﺮ ﻻ ﻳﺸﺎرآﻮن ﻓﻲ هﺬﻩ اﻟﺪراﺳﺔ.
إﺟﺎﺑﺔ أﺳﺌﻠﺔ اﻻﺳﺘﺒﻴﺎن ﺳﺘﺄﺧﺬ أﻗﻞ ﻣﻦ  20دﻗﻴﻘﺔ ﻣﻦ وﻗﺘﻚ  .ﻧﻈﺎم اﻟﺒﺤﺚ ﻏﻴﺮ ﻣﻘﺼﻮد ﺑﻪ اﻟﺘﺴﺒﺐ ﻟﻚ ﻓﻲ أي ﻣﻮاﺟﻬ ﺎت أو
ﻗﻠﻖ أو إزﻋﺎج أو أي ﺧﻄﺮ ﺑﺪﻧﻲ ﺑﺄي ﻃﺮﻳﻘﺔ .ﻟﻦ ﺗﺴﺘﻔﻴﺪ ﻣﺒﺎﺷﺮة ﻣﻦ هﺬﻩ اﻟﺪراﺳﺔ .وﻟﻜﻦ ﻧﺘﺎﺋﺞ ه ﺬﻩ اﻟﺪراﺳ ﺔ ﺳ ﻮف ﺗﺰﻳ ﺪ
اﻟﻮﻋﻲ ﺑﻤﺎ ﻳﺘﻌﻠﻖ ﺑﻄﺒﻴﻌﺔ ﺣﻴﺎة اﻟﺮاﺷﺪون اﻟﻜﻮﻳﺘﻴﻮن اﻟﻤﺼﺎﺑﻮن واﻟﻐﻴ ﺮ ﻣ ﺼﺎﺑﻮن ﺑﻤ ﺮض اﻟ ﺴﻜﺮ .ه ﺬﻩ اﻟﻤﻌﻠﻮﻣ ﺎت ﻳﻤﻜ ﻦ
اﺳﺘﺨﺪاﻣﻬﺎ ﻟﺘﻄﻮﻳﺮ اﻟﻌﻨﺎﻳﺔ اﻟﺼﺤﻴﺔ اﻟﻤﺘﻮﻓﺮة ﻟﻠﺮاﺷﺪون اﻟﻜﻮﻳﺘﻴﻮن.
اﻟﺒﻴﺎﻧ ﺎت اﻟﺘ ﻲ ﺳ ﺘﺪﻟﻲ ﺑﻬ ﺎ ﺳ ﻴﺘﻢ ﺗ ﺴﺠﻠﻴﻬﺎ ﺑ ﺪون اﺳ ﻢ وﻣ ﺸﺎرآﺘﻚ وأي ﺷ ﻲء ﺗﻜﺘﺒ ﻪ ﺳ ﻴﻘﻴﺪ ﻓ ﻲ ﺳ ﺮﻳﺔ ﺗﺎﻣ ﺔ .آ ﻞ ﻣ ﺸﺎرك
ﺳﻴﻌﻄﻰ رﻗﻢ ﺧﺎص ﺑﻪ ﻳ ﺘﻢ اﺳ ﺘﺨﺪاﻣﻪ ﻟﺠﻤ ﻊ اﻟﺒﻴﺎﻧ ﺎت وﺗﺤﻠﻴﻠﻬ ﺎ .ﻟ ﻦ ﻳ ﺘﻢ اﺳ ﺘﺨﺪام أﺳ ﻤﺎء اﻟﻤ ﺸﺎرآﻴﻦ .ﻳﺤ ﻖ ﻟﻠﺒ ﺎﺣﺜﻴﻦ ﻓﻘ ﻂ
اﻻﺿﻄﻼع ﻋﻠﻰ ﺑﻴﺎﻧﺎت اﻟﻤﺸﺎرآﻴﻦ.
ﻣﺸﺎرآﺘﻚ ﻓﻲ هﺬﻩ اﻟﺪراﺳﺔ ﺗﻄﻮع .ﻓﻘﺪ ﺗﺮﻓﺾ اﻟﻤﺸﺎرآﺔ أو ﺗﻨﺴﺤﺐ ﻣﻦ اﻟﺪراﺳ ﺔ ﻓ ﻲ أي وﻗ ﺖ ﺑ ﺪون ﻋﻮاﻗ ﺐ أو ﺿ ﺮر.
وأﻧﺖ ﻋﻠﻰ ﻋﻠﻢ أﻧﻚ ﻟﻦ ﺗﺴﺘﻠﻢ أي ﺗﻌﻮﻳﺾ ﻋﻦ ﻣﺸﺎرآﺘﻚ ﻓﻲ هﺬﻩ اﻟﺪراﺳ ﺔ .ﺗ ﺴﺘﻄﻴﻊ ﺗﻮﺟﻴ ﻪ اﻷﺳ ﺌﻠﺔ ﻋ ﻦ اﻟﺪراﺳ ﺔ ﻓ ﻲ أي
وﻗﺖ وﺳﻴﺘﻢ اﻹﺟﺎﺑﺔ ﻋﻠﻴﻬﺎ ﻣﻦ ﻗﺒﻞ اﻟﺒﺎﺣﺜﻴﻦ.
أﻧﺎ أﻋﻠﻢ أﻧﻪ ﻓﻲ ﺣﺎﻟﺔ ﻃﻠﺐ ﻟﻤﻌﻠﻮﻣﺎت إﺿﺎﻓﻴﺔ ﺑﺨﺼﻮص ﺣﻘﻮﻗﻲ ﻧﺎﺣﻴﺔ ﻣﻮﺿﻮع اﻟﺒﺤﺚ ﻓﺄﻧﻨﻲ ﻗﺪ أﺗﺼﻞ ﺑﺎﻟﺴﻴﺪ/
Richard Throm, Office of the Vice President for Research of Temple University, 3400 N.
Broad Street, Philadelphia, PA 19140 (215) 707-8757.
ﺗﻮﻗﻴﻊ اﺳﻤﻚ أدﻧﺎﻩ ﻳﻌﻨﻲ أﻧﻚ ﻗﺮأت وﻓﻬﻤﺖ ﻣﺤﺘﻮﻳﺎت ﻧﻤﻮذج اﻟﻄﻠﺐ هﺬا وأﻧﻚ ﻣﻮاﻓﻖ ﻋﻠﻰ اﻟﻤﺸﺎرآﺔ ﻓﻲ هﺬﻩ اﻟﺪراﺳﺔ.
اﻟﺘﺎرﻳﺦ
اﻟﺘﺎرﻳﺦ

ﺗﻮﻗﻴﻊ اﻟﻤﺸﺎرك
ﺗﻮﻗﻴﻊ اﻟﺒﺎﺣﺚ
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PARTICIPANT INFORMATION FORMS
DIABETES GROUP
CONTROL GROUP
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Participant Information Form – Diabetic Group
Participant ID: ---------------------------------INSTRUCTIONS: Please circle the answer that best describes you.
1. Gender…………………………………………………………………Male/Female.
2. Marital status ……………………………………………….........Married/Unmarried.
3. Smoking …………………………………………………….............Yes/No/Stopped.
4. Level of education.......................................................................illiterate, elementary,
middle, high school, two-year diploma, undergraduate, postgraduate.
5. Physical activity………………………………………………..........................Yes/No.
6. Level of physical activity per day…………. <30 minutes, 30 minutes, >30 minutes.
7. Parent’s history of diabetes……………………………………..Yes/No/Not available.
8. Type of diagnosis……………………………………..Symptoms/Accident/Screening.
9. Type of treatment……………………………...Insulin/oral hypoglycemic agents/diet.
10. Co-morbidities that you suffer from:
a. Hypertension.
b. Heart disease.
c. Chronic respiratory disease.
d. Chronic digestive disease.
e. Chronic low back pain.
f. Chronic Osteoarthritis/Rheumatoid arthritis.
g. Chronic eye problems.
h. Chronic ear problems.
INSTRUCTIONS: Please answer the following:
1. Date of birth------------------------------------------.
2. Occupation--------------------------------------------.
3. Height--------------------------------------------------.
4. Weight-------------------------------------------------.
5. Duration of diabetes----------------------------------.
6. Self-monitoring blood glucose level---------------.
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Participant Information Form – Control Group
Participant ID: ---------------------------------INSTRUCTIONS: Please circle the answer that best describes you.
1. Gender………………………………………………………. …………Male/Female.
2. Marital status ………………………………………………..........Married/Unmarried.
3. Smoking ….………………………………........................................ Yes/No/Stopped.
4. Level of education........................................................................illiterate, elementary,
middle, high school, two-year diploma, undergraduate, postgraduate.
5. Physical activity………………………………………………..........................Yes/No.
6. Level of physical activity per day…………… <30 minutes, 30 minutes, >30 minutes.
7. Parent’s history of diabetes……………………………………..Yes/No/Not available.
8. Co-morbidities that you suffer from
a. Hypertension.
b. Heart disease.
c. Chronic respiratory disease.
d. Chronic digestive disease.
e. Chronic low back pain.
f. Chronic Osteoarthritis/Rheumatoid arthritis.
g. Chronic eye problems.
h. Chronic ear problems.
INSTRUCTIONS: Please answer the following:
1. Date of birth------------------------------------------.
2. Occupation--------------------------------------------.
3. Height--------------------------------------------------.
4. Weight-------------------------------------------------.
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