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Diabetic foot ulcers (DFUs) are amongst the most serious and costly

complications of DM. Approximately 15% of all persons with diabetes will develop

a DFU at some point during their life. DFUs account for more hospital days than

any other diabetic complication and increase the risk of death by two-fold when

compared to diabetic persons without ulcers. lt was the intent of this study to

examine health-related quality of life (HROOL) in adults with DFUs.

A cross-sectional, comparative design was used to examine HRQOL in

two groups: a) 57 adults aged 45 and older with a current DFU of at least six

months duration; and b) 47 adults aged 45 and older who had a DFU treated at

the Diabetic Foot and Complicated Wound Clinic within the preceding two years

but that was now healed.

The findings indicated that individuals with DFUs experience profound

compromise of their physical HRQOL and that the physical domain of HRQOL

appears to be more seriously affected in individuals with a current DFU than in

those with a healed DFU. Social functioning and mobility were impaired in a

significant number of participants, particularly those with a current DFU.

Regression analysis indicated that the number of health conditions and duration

of DM were able to explain 19% of the variability in Physical Component

Summary scores on the SF-12. lncome adequacy, income range and number of

health conditions were significant explanatory variables for the Mental

Component Summary scores in a multivariate analysis.

A Comparison of Health-Related Quality of Life in
Adults with Current and Healed Diabetic Foot Ulcers

ABSTRACT
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Diabetes mellitus (DM) is one of the most common and potentially serious

chronic illnesses affecting older adults, imposing a massive burden on the

Canadian population which is likely to increase as the population ages (Meltzer

et al., 1998; Tan & Maclean, 1995). Between 17o/o and 18% of all adults over

the age of 65 have been diagnosed with DM (Morley, l ggg).

DM is associated with significant long-term complications, particularly

damage, dysfunction, and failure of important organs such as the kidneys, eyes,

nerves, heart, and blood vessels (Morley, 1999). While some of these long-term

complications may be potentially avoidable with tight glycemic control and

lifestyle adjustments, the impact of the disease, its complications and its

treatments have been the subject of extensive empirical research. Quality of life

has emerged as one of the most important outcome variables in research

involving persons with DM (Rubin & Peyrot, 1999).

Diabetic foot ulcers (DFUs) are amongst the most serious and costly

complications of DM (American Diabetes Association, 1995; Boyko, Ahroni,

Smith, & Davignon, 1996; Reiber, 1992; Reiber, Boyko, & Smith, 1gg5).

Approximately 15% of all persons with diabetes will develop a DFU at some point

during their life (Levin, 1993). DFUs account for more hospital days than any

other diabetic complication (Glasgow, Ruggiero, Eakin, Dryfoos, & Chobanian,

1997) and increase the risk of death by two-fold when compared to diabetic

persons without ulcers (Boyko et al., 1996). ln spite of the demonstrated

seriousness of foot ulcers, this complication has received sparse attention in the

CHAPTER ONE
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literature in terms of its association with quality of life. lt was the intent of this

thesis to examine health-related quality of life (HROOL) in individuals with DFUs.

Definitions

Key terms are defined below to aid in understanding of this thesis:

Diabetic foot ulcer (DFU) refers to cutaneous erosions characterized by loss of

epithelium that extends into or through the dermis to deeper tissue as a result of

complication from DM (Reiber, Lipsky, & Gibbons, l ggg).

Health-Related Quality of Life (HROOL) refers to a multi-dimensional construct

comprísing the individual's subjective appraisal of physical, emotional, and social

well-being which includes both cognitive components (e.g. satisfaction) and

emotional components (e.9., happiness) (Rubin & peyrot, iggg).

Research Quesfions

The following research questions were investigated in this study:

(1) What is the HRQOL of individuats with DFus?

(2) What are the differences in HRQO L for individuals with a current DF:J, fhose

with a healed DFU, and population norms for the following groups: a) the general

population, b) individuals with DM, and c) individuals with hyperfension?

(3) What are the differences rn HRQO L between individuats with a current DF:J

and those with a healed DFU?

Outline of the Remaining Chapters

chapter Two reviews the literature rerated to DM, DFUs, and HReoL in

order to provide the background ínformation for this thesis. Chapter Three

describes the methodology for this project. Study findings are presented in



Chapter Four, while a discussion of the findings, clínical implications, and

suggestions for future research comprise Chapter Five.

-3-



ln order to examine the relationshÍp between HRQOL and the presence of

a current or healed DFU, a broad understanding of issues related to DM and

HRQOL in general is essential. While there is a paucity of literature relating to

quality of life of persons with DFUs, a number of closely related topics have been

studied extensively. The research in these related areas has much to contribute

to our understanding of both substantive and methodological issues associated

with the study of persons with DFUs.

The following review of the literature is presented in five sections. ln order

to provide the general health context for the study, DM will be discussed with a

particular focus on its implications for middle-aged and older persons. Because

DM is the underlying cause of a DFU, an understanding of the disease and the

health burden it imposes will be examined in detail. Given that DFUs are a major

focus of this study, literature related to this complication is presented.

A general discussion of the HRQOL literature is followed by a detailed

review of HRQOL of individuals with DM in general and to those with DFUs more

specifically.

Each of the sections of this review of the literature contributes to the

overall picture of what it means to live with a DFU.

CHAPTER TWO

Review of the Literature



DM ís a common chronic disease characterized by hyperglycemia due to

an absolute or relative insulin deficiency (Meltzer et al., 1998). Derangements in

carbohydrate, lipid, and protein metabolism are present in DM and structural

abnormalities develop in several body systems (Tan & Maclean, 1995). The

chronic hyperglycemia of DM is associated with significant long-term sequelae,

particularly damage, dysfunction, and failure of important organs such as the

kidney, eye, nerves, heart, and blood vessels (Morley, 1999). DM also appears

to accelerate the aging process, so that a person with DM is approximately ten

years older physiologically than her or his chronological age (Hartnell, Morley, &

Mooradian, 1989; Morley & Kaiser, 1990).

Older adults represent the largest sector of the diabetic population

(Croxson., Burden, Bodington, & Botha, 1991). Ranked as the sixth leading

cause of death in the U.S. in 2000 (Anderson ,2002), DM becomes increasingly

prevalent with the advancing age of the population.

DM imposes a serious, costly, and massive health burden that will

markedly increase as the population ages (Meltzer et al., 1998). The annual

Canadian expenditure on DM-related care exceeds 10 billion dollars, with the per

capita health care expenditure for persons with DM being three times that for the

general population (Canadian Diabetes Association, 1999). Recent data placed

the cost of DM in the American population a|132 billion dollars for 2002 (Hogan,

Dall, & Nikolov, 2003).

Regardless of age, DM impacts all aspects of a person's life. As a

Diabetes Mellitus
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complex chronic disorder with major short- and long-term health implications, DM

demands a daily commitment to self-management, lifestyle choices, and

pharmacologic therapy (Meltzer et al., 1998). Particularly for older persons with

DM, neglect, denial of specialist care, and lack of appreciation of the impact of

DM have emerged as concerns (Sinclair, 1999). lt is for these reasons that

HRQOL has been identified as a particularly imporlant outcome for middle-aged

and older persons with DM.

Etiologic Classifications of DM

There are two primary classifications of this chronic disease. Type 1 DM is

primarily the result of pancreatic beta-cell destruction that causes the individual

to become prone to ketoacidosis (Meltzer et al., 1998). This form of DM includes

cases due to an autoimmune process and those for which the etiology of beta-

cell destruction is unknown.

Presentations of Type 2 DM may range from predominant insulin

resistance with relative insulin deficiency to a predominant secretory deficit with

insulin resistance (Meltzer et al., 1998). lt is estimated that B0% of diabetic men

and women have Type 2DM (Palinkas, Barrett-connor, & wingard, 1gg1).Type

2 DM is a common medical condition in older people, estimated to occur in 10%

of adults aged 65 and older (Mokdad et al., 2003). older and middle-aged

diabetic patients are more likely to have insulin resistance and Type 2 DM than

Type 1 DM (Morley & Perry, 1991).

The risk factors associated with DM have been extensively studied. ln a

survey of 195,005 adults in the u.s., Mokdad et al. (2003) established that
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increases in the prevalence of DM in the general population are occurring at an

alarming rate, largely due to the pervasiveness of factors such as obesity.

lndividuals at risk for Type 2 DM are characterized by a family history of the

disease, obesity, physical inactivity, a lower socioeconomic status, and often

belong to minority populations (Cowie & Eberhardt, 1995; Mokdad et al., 2003).

Factors associated with aging are also significant contributors to increases in the

prevalence of DM. Morley (1999) noted that almost 50% of Type 2 diabetic

patients are over age 60.

DM and the Aging Process

Because this thesis focused on middle-aged and older persons with DM, it

is of value to consider the relationship between DM and the aging process.

According to Morley (1999), aging is normally associated with an increase in

fasting and postprandial (following meals) blood glucose levels. A number of

factors contribute to this "hyperglycemia of aging" including increased body

mass, increased adiposity, and decreased physical activity.

Prevalence of DM

DM occurs in 17-18% of persons over the age of 65; approximately half of

all diabetics are older than 60 (Morley, lggg). A study in Manitoba found a

prevalence of 0.8% among those aged 25 Io 44, 3.s% among those aged 4s-63,

and 7.60/o among individuals aged 65 and older (Young, Roos, & Hammerstrand,

1991). Using data from the population-based Canadian Heart Health Survey

(CHHS), Tan and Maclean (1995) documented a self-reported DM prevalence

rate of 51%. This prevalence rate was noted to be significantly higher than those
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previously reported for self-reported DM in two national surveys, the 1g7B

Canadian Health Survey (1.7%) and the General Social Survey (2.4%).

Studies on the prevalence of DM have been plagued by methodological

issues including differences in diagnostic criteria, and/or differences in

interpreting the WHO criteria for diagnosis (Hiltunen, Luukinen, Koski, & Kivela,

1994). Studies using interview or registry data have established prevalence rates

from 7 .2o/o lo 8.4% in men 60 years and over (Palumbo, Elveback, Chu, Conolly,

& Kurland,1976; Vaccaro, lmperatore, Ferrara, Palombino, & Riccardi, 'lgg2).

Somewhat higher prevalence figures were obtained when prevalence was

established through fasting blood glucose measurements or oral glucose

tolerance test. ln men aged 65 and older, prevalence has ranged between

12.7% (Kannell, Daniel, & McGee, 1979) and 30% (Tuomilehto et al., 1986).

Prevalence in older women has been found to range from 1 1.8%o (Kannell et al.,

1979) to 28.8% (Hiltunen et al., 1994).

Pagano, Bargero, Vuolo, and Bruno (1994) found that the age-specific

prevalence of DM increased from 2.5 o/o in 40-64 year olds to 5.6% in those aged

65 and older. Thirly five per cent of subjects were aged 65 or older at the time of

onset of DM. Prevalence rates for 18-34,35-64, and 65-74 year old males in

CHHS were 0.9%, 6.2o/o, and 13.20/o, respectively, and 2.9o/o,5.9o/o, and 13o/ofor

females (Tan & Maclean, 1995).

The Canadian Diabetes Association (CDA) suggests these figures

represent only half of the true prevalence because many persons with DM are

unaware of their condition (Tan & Maclean, 1995). Previous studies have
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confirmed that approximately 3% to 5% of the general adult population has

unrecognized Type 2 DM (Meltzer et al., 1998). Tuomilehto et al. (1986) found

that the proportion of aged diabetic persons who were unaware of their condition

was as high as 85%.ln an analysis of U.S. data, Harris (1993) found that the

percentage of DM that was undiagnosed was equal to that which was diagnosed.

Undiagnosed Type 2 DM is important for a number of reasons. During the

time that DM remains undiagnosed, serious complications develop. Retinopathy

has been demonstrated to develop at least seven years before clinical diagnosis

of Type 2 DM (Bailes, 2002), and the onset of Type 2 DM begins at least'12

years before its clinical diagnosis (Harris, 1993; Jarrett & Shipley, 19BB). The

prevalence of macrovascular disease in undiagnosed Type 2 DM was about

equal to that of diagnosed DM, and rates of coronary artery disease were about

twice that for nondiabetic individuals (Harris, 1993). Mortality was similar in

undiagnosed and diagnosed diabetics and both were higher than in non-diabetic

individuals. Because effective treatment is readily available for hyperglycemia,

subsequent complications can be prevented if the DM is detected early.

Diagnostic Criteria

The classic symptoms of DM include fatigue, polyuria, polydipsia, and

unexplained weight loss (Meltzer et al., 1998). ln older persons, however, these

classic symptoms may not be apparent until blood glucose values are markedly

elevated (Meltzer et al., 1998). The lack of symptoms is attributed to an increase

in the renal threshold for glucose. The potential lack of symptoms in older

persons suggests that the risk of undiagnosed DM may be higher than in the
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general population, and complications such as DFUs may occur before the

underlying disease is even diagnosed.

Hemoglobin circulates in red blood cells for an average life span of g0

days (Browne & Sibbald, 1999). Depending upon glucose levels in the serum,

hemoglobin is glycosolated with sugar residues. Glycosolated hemoglobin

(HbA1C) is a test that reflects blood sugar levels over the previous g0 days

(Browne & Sibbald, 1999). Levels between 3o/o and 6'/o are considered normal;

7% to 8% indicate controlled DM and a value greater the 9% suggests poor

glycemic control. Because the presence of complications, such as DFUs, is

related to poor glycemic control, HbAIC was a variable used to indicate the level

of glycemic control in the subjects in the study.

Race, Socioeconomic Status and DM

Race and socioeconomic status appear to play important roles in the

development of DM. Race was a factor anticipated to be of particular importance

to this study as it was expected that up to one-third of the sample would be of

First Nations origin.

Type 2 DM is now recognized as a major health problem among

aboriginal people (Meltzer et al., 1998). The age-adjusted prevalence rates for

DM in the Canadian aboriginal population are among the highest in the world at

19% Io 26% (Delisle & Ekoe, 1993; Harris, Gittelsohn, & Hanley , 1997). Factors

such as geographic isolation, poor eating patterns, minimal physical activity,

substance abuse, psychosocial issues, and absence of basic health care in

isolated communities are significant contributors to this epidemic (Meltzer et al.,
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1998). Because of the relatively recent onset of the DM epidemic in aboriginal

populations, complications associated with DM such as cardiovascular disease,

neuropathy, retinopathy, and nephropathy are only beginning to emerge as

significant problems (Meltzer et al., 1998).

Numerous studies have documented differences in health status among

various racial and ethnic groups (Kington & Smith, 1997). Although the precise

causal pathways producing these differences have not been delineated, racial

and ethnic groups experiencing poorer health generally have a lower

socioeconomic status (Keil, sutherland, Knapp, & Tyroler, 1992; Menchik, 1gg3).

Lower socioeconomic status may lead to a higher prevalence of chronic

diseases such as DM via complex pathways linking behavioral and

psychological, social, biological, and genetic factors (Kington & Smith, 1gg7).

Whitford, Griffin, and Prevost (2003), in a study of factors associated with Type 2

DM in the U.K., found that economic deprivation accounted for much of the

variation in prevalence of DM among different physician practices.

The National Health lnterview Surveys (Drury, Danchik, & Harris, 1gB5)

have documented lower educational attainment, higher unemployment, and

lower family income among Americans who have reported having DM, although

the influence of race was not assessed. Kington and Smith (1997) found that,

compared with whites, African Americans and Hispanics report higher rates of

DM. Accounting for differences in education, income, and wealth had little effect

on these disease prevalence differences. Brancati, Whelton, Kuller, and Klag

(1996) found that, after adjustment for differences in age, socioeconomic status,
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obesity, and central adiposity, African-Americans still remained over twice as

likely to have DM as whites. The excess prevalence was, however, greatest in

individuals of low socioeconomic status (o.R. = 4.0g), and least among

individuals of high socioeconomic status (O.R. = 1.9). Cowie, Harris, Silverman,

Johnson, and Rust (1993) also reported that racial disparity in DM may be

greatest at lower levels of education and income, especially among women.

Complications of DM

significant long-term complications may occur in both rype 1 and rype 2

DM. These complications include macrovascular complications (cardiovascular

disease, cerebrovascular disease, and peripheral vascular disease) and

microvascular complícations (retinopathy, nephropathy, neuropathy, and foot

problems) (Meltzer et al., 1998). Of significance to this thesis is the fact that

persons with DFUs may be dealing with the impact of one or more concomitant

complications that can affect their functional status and self-care abilities.

Cardiovascular disease is a major cause of morbidity and mortality in

persons with DM. Moritz et al. (1994) established that cardiovascular conditions

were generally more common among persons with DM than those without DM.

The association between DM and hypertension was, however, weaker than the

association between DM and other cardiovascular conditions such as stroke and

myocardial infarction. The risk of cardiovascular disease was increased two fold

among men with DM and three- to four-fold among women with DM (Stamler,

Vaccaro, Neaton, & wentworth, 1993; Kannel, Daniel & McGee, lgrg). Meltzer

et al. (1998) noted that silent ischemía and myocardial infarction were more
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common and the outcome of an infarction was worse in diabetic people than

those without DM.

Gatlin, Tufail, Mullee, Westacott, and Hill (1997), using a U.K.-based

population sample of 90,660, found that the diabetic population had a

significantly higher mortality than the control, both from all causes and from

circulatory disease specifically. Significantly more diabetic patients (36.4%) than

non-diabetic patients (2a%) died during the eight year follow-up period. The

increased risk of death was twice that of non-diabetic controls, with the risk being

slightly higher for women than for men.

Diabetic retinopathy is the major cause of adult blindness in North

American and likely the most feared of the long-term complications (Meltzer et

al., 1998). DM isthe sole orcontributing cause of blindness in 33% of people

with Type 2DlVl (Klein, Klein, & Moss, 1998). ln Type 2 DM, hyperglycemia has

been demonstrated to be an independent risk factor for the incidence and

progression of retinopathy (Klein et al., 1998). Moritz et al. (1994) found that

persons with DM were between 1.5 and 3 times more likely to report visual

problems than those without DM. lt was anticipated that many of the subjects in

this study would suffer from some degree of visual impairment.

The nephropathy (kidney damage) associated with DM is the leading

cause of end-stage renal failure in Canada and in the Western world (Krolewski,

Warram, & Freire, 1996). Meltzer et al. (1998) commented that, in addition to the

high costs associated with dialysis and renal transplantation, persons with DM

and end-stage renal failure have high morbidity and mortality due to
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cardiovascular disease. Because of the tremendous impact of dialysis treatment

for kidney failure on HRQOL, persons receiving dialysis treatment were excluded

from the study.

Within 10 years of the onset of both Type 1 and Type 2 DM, 40% to 50%

of people will develop detectable neuropathy (Diabetes Control and Complication

Trial Research Group, 1993; Partanen, Niskanen, & Lehtenin, 1995). lncreased

risk of DFUs and amputation are serious sequelae of diabetic neuropathy

(Meltzer et al., 1998).

The Diabetes Control and Complications Trial (Harris, Eastman, &

Siebert, 1994) clearly established that tight glycemic control decreases

secondary complications of DM, although it did not demonstrate that similar

outcomes would occur in older individuals with Type 2 DM. Morley (1999)

suggested the elevated glucose levels appear to be strongly correlated with a

poorer quality of life. ln persons with DM over 60 years of age, both Morisaki,

Watanabe, and Koyabashi (1994) and Qiao, Keinanen-Kiukaanniemi, and Laara

(1997) reported that the progression of retinopathy is markedly decreased with

diabetic control.

Functional Sfafus and DM

DM has been associated with impaired functional status and activities of

daily living (Bourdel-Marchasson et al., '1997; Miller, Lui, Perry, Kaiser, & Morley,

1996). Moritz et al. (1994) found that people with DM were 1.5 times more likely

than non-diabetics to report a major physical disability. The impact of DM on

physical, emotional, cognitive, and social function was most pronounced in the
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oldest age groups in several studies (O'Connor & Jacobson, '1990; Stewart et al.,

1e8e).

While the causes of this impairment in functional status are multifactorial,

Morley (1999) suggests the complications of hyperglycemia, including nocturia,

incontinence, and dehydration, may play a significant role. Moritz et al. (1994)

reported that persons with DM had a greater likelihood of reporting urinary

incontinence than did people without DM.

Functional impairments were among the most prominent concerns of

older persons with DM, as well as accurate predictors of hospitalization and

mortality (Stewart et al., 19Bg). The complications of DM, such as neuropathy,

are added to the cumulative burden of age-related functional limitation, resulting

in impaired physical and social function (Lord, Caplan, Colagiuri, & Ward, 1993;

Stewart et al., 1989).

Ahroni, Boyko, Davignon and Pecararo (1994) examined health and

functional status in American veterans aged 28 to 90 years of age. Veterans with

DM were found to have major decrements in all domains of functional status.

The majority (87%) were in poor health in terms of physical functioning and

health perceptions. Older individuals, those with symptoms of neuropathy,

claudication, and a medical history of complications associated with DM had

significantly more impairment than those without these symptoms. Ahroni and

colleagues (199a) concluded that measures of physiological severity such as

glycosolated hemoglobin and peripheral vascular disease were less important

than clinical neuropathy and subjective items in determining functional
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impairment. Symptoms and medical history reported by the subjects correlated

better with functional status scores.

Persons with DM were generally more likely to report hospitalizations

during the past year than non-diabetic persons (Moritz et al., 1994). Diabetic

men, but not diabetic women, were also significantly more likely to report ever

spending time in a nursing home.

DM is also associated with an increase in falls, particularly those that are

injurious (Morley, 1999). Causes of falls in older diabetics included orthostasis,

altered proprioception, and muscular disease secondary to peripheral vascular

disease, which reduces blood flow to the muscles. Few studies have examined

the effect of diabetic neuropathy on stability. Older persons with DM performed

significantly worse in tests of body sway on firm and compliant surfaces

compared with control subjects (Lord et al., 1993). Falls represent a serious

concern for older persons with DM as traumatic injuries are a major cause of

DFUs.

Health Perceptions and DM

lndividuals with DM have been demonstrated to report worse general

health than their peers without DM in a number of studies. Connell (1991)

reported lhat 44% of adults aged 65 and over with DM rated their health as poor

or fair compared with 33% of older adults without DM. Similarly, respondents

with a history of DM were less likely to perceive their health status as excellent or

good than were persons without DM, especially among women (Moritz et al.,

1ee4).



Treatment of DM

While it is beyond the scope of this review to provide a detailed discussion

of issues relating to treatment, a brief overview of diabetic management is in

order. Morley (1999) suggested that there are four primary strategies to manage

DM in older persons: a) diet, including judicious weight loss, fiber, and mineral

replacement if appropriate; b) exercise, including endurance, strength, balance,

and flexibility; c) oral agents, including sulfonylureas, biguanides,

thiazolinediones, and o-glucosidase inhibitors; and d) insulin injection.

Summary

DM is a common health problem in older adults, with prevalence rates

between 17 and 18% in those over 65 years of age. Type 2 DM is particularly

likely to affect middle-aged and older persons, with almost half of all persons with

Type 2 DM being over 60 years of age. While there is some indication that race

and socioeconomic factors may play an important role in the etiology of DM, the

causal pathways are unclear at this time. lt is clear, however, that DM is now

epidemic among aboriginal peoples.

DM can result in serious long-term complications and is the primary cause

of significant mortality. ln addition to these physiological impacts, other concerns

linked to DM include functional impairment and poor health perceptions.

According to Polonsky (2000), the development of long-term complications is the

most potent way DM can adversely affect physical well-being.

-17-



DM is a major contributor to the development of chronic wounds and

leads to a high risk for major complications such as amputation (Greenhalgh,

2003). The American Diabetes Association (1999) reported that 1 5% of people

with DM will experience a foot ulcer in their lifetime, while recent data from

Australia indicates that 1 9.60/o of persons with Type 2 DM are at risk for DFUs

(Tapp et al., 2003).

DFUs are cutaneous erosions characterized by loss of epithelium that

extends into or through the dermis to deeper tissue (Reiber, Lipsky, & Gibbons,

1998). DFUs are usually the result of repetitive mechanical trauma (Jacobs &

Appleman, 1999), and are increasingly common with age (Levin, 1993). The

most common DFU sites were reported in two large prospective studies

(Apelqvist, Castenforrs, Larssen, Stenstrom, & Agardh, lg8g; Reiber and the

Diabetes Outcome Study Group, 1997) as being the toes (51%-52o/o), the plantar

metatarsal heads, mid-foot, and heel (28% - 37%), and the dorsum of the foot

(14% - 11%)

DFUs are a major cause of morbidity and mortality in people with DM and

contribute to elevated health care costs (American Diabetes Association, 1999;

Reiber, Boyko, & Smith, 1995). Analysis of 1995 U.S. Medicare claims revealed

that lower extremity ulcers accounted for $1.45 billion in Medicare costs and

contributed substantially to the high cost of care for DM (Albert,2002). Limited

mobility, limited independence, inability to work, and loss of income are only a

few of the difficulties associated with DFUs. Apelqvist, Ragnarson-Tennvall, and

Díabetic Foot Ulcers

-18-
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Persson (1995) emphasized that it is insufficient to examine only the short-term

costs of this complication as. the long-term costs of DFUs will be staggering. ln

Apelqvist et al.'s (1995) study, the total cost for non-surgical treatment of a DFU

was $26,700 (U.S.) over a three year period from the time of the initial diagnosis.

The cost jumped to $43,'100 when a digit amputation was required, and to

$63,100 when a limb amputation was required. Ramsey et al. (1999) noted that

the cost attributable for a 40 to 65 year old male with a new DFU was $27, 987

U.S. for the two years following development.

Diabetic foot problems account for more hospital inpatient days than does

any other diabetic problem (Williams, 1985). Foot complications ate a leading

reason for hospital admission for people with DM, and account for approximately

20% of all admissions in the North American population (Frykberg & Veves,

1996; Reiber, Pecararo, & Koepsell, 1992).

Forty-five per cent of all lower extremity amputations occur in people with

DM; the age-adjusted rate of amputation is 11 times higher in those with DM

than those without (Most & Sinnock, 1983). ln the United States, the direct costs

of amputation related to DM are in excess of $500 million dollars per year (Bild,

Selby & Sinnock, 1989). DFUs have been shown to precede 85% of lower

extremity amputations in persons with DM (Reiber et al., 1995); persons with

DFUs are significantly more likely (O.R. = 3.19) to require amputation of their

lower extremity than persons with non-diabetic wounds (Moss, Klein, & Klein,

1eeg).

ln a population study in the U.K. (Kumar et al., 1994) 5.3% of the diabetic
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subjects were found to have a current or past DFU. Ramsey et al. (1999) found a

cumulative DFU incidence o'f 5.8% in 8,905 patients with DM. Fifteen percent of

the DFU group developed osteomyelitis and 15.6% required amputation. Survival

atthree years was72o/o forthe DFU patients compared with 87%'for a group of

age- and sex-matched diabetics without DFUs (p < 0.001).

Available data suggest that persons with a DFU are also at high risk for

death. Apelqvist, Larsson, and Agardh (1990) reported that 40 of 3j4

consecutive diabetic patients with a DFU died before healing. Among 558

consecutive diabetic patients with DFUs, the mortality rate was twice as hígh

among patients with primary healing and four times as high among patients with

amputation compared to an age- and sex-matched diabetic population (Apelqvist

& Agardh, 1992;Apelqvist, Larsson, & Agardh, 1993).

Boyko et al. (1996) established that the risk of death for those with DFUs

was 1 2.1 per 100 person years of follow-up compared to 5.1 in those without foot

ulcers. Cox regression analysis demonstrated a more than two-fold increased

risk of death in ulcerated subjects after adjustment for age, DM type, duration,

treatment, glycosolated hemoglobin, history of lower extremity amputation, and

cumulative pack years smoked.

Mason et al. (1999) revíewed studies examining strategies purported to

prevent DFUs. They concluded that DFU morbidity could be substantially

reduced when persons with DM received well-organized, regular care, and rapid

referral to specialists when problems occurred.



Etiology and Risk Factors

Multiple factors contribute to the development of DFUs. Reiber et al

(1999) established that a "critical triad" consisting of neuropathy, minor foot

trauma, and foot deformity was present in more than 63% of patients'causal

pathways to DFUs. Edema and ischemia contributed to the developmenl of 37o/o

and 35% of DFUs, respectively. Callus formation was associated with ulcer

development in 30% of the patients.

Peripheral vascular disease and diabetic neuropathy are the main

etiologic factors in DFU development and may act alone, together, or in

combination with other factors such as microvascular disease, biomechanical

abnormalities, limited joint mobility, and increased susceptibility to infection

(Shaw & Boulton, 1997). Krasner (1998) reported that 60 to 70 percent of DFUs

result from peripheral neuropathy, 15 to 20 percent from peripheral vascular

disease, and the remainder from a combination of these two diseases. ln a study

by Lavery, Armstrong, Vela, Quebedeaux, and Fleischli (1998), the primary risk

factors for DFU development were: male sex, DM of greater than 10 years

duration, one or more subjective symptoms of neuropathy, and a history of

amputation, or lower extremity bypass surgery. lmpairment of vibratory

perception threshold, which is recognized as a surrogate for future foot

ulceration, has also been demonstrated to be present in 23% of patients with

DM, thus putting many people ai risk (Neil, Thompson, & Thorogood, 19Bg).

Other Risk Factors for DFUs

ln addition to the neuropathic and biomechanical factors that predispose a

-21-
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person w¡th DM to DFUs, a number of other factors are important to consider.

Retinopathy and nephropathy have been demonstrated to increase the risk of

DFUs and amputation (Nelson et al., 1988; Selby &Zhang,1995; Siitonen,

Niskanen, Laakso, Siitonen, & Pyorala, 1993). While the pathogenic

mechanisms by which other complications lead to DFUs are not entirely clear, it

is thought that visual impairment makes it more difficult for patients to identify a

lesion at an early stage, while tissue repair is markedly slowed in nephropathic

patients because of edema (Shaw & Boulton, 1997).

Another risk factor is a past history of DFU or amputation (Shaw &

Boulton, 1997). The duration and control of DM has been demonstrated to be an

important risk factor for DFUs. ln a large case control study, Selby and Zhang

(1995) found that poor glycemic control as measured by HbArC, fasting blood

glucose, and even one elevated random blood glucose result was strongly

predictive of subseq uent amputation.

Ward (1995) asserted that social factors and economic deprivation play

critical roles in the development of DFUs. Race appears to be an important risk

factor for DFUs. Studies in the U.K. have shown lower incidences of DFUs and

amputation in Asian as compared to white persons (Clarke, Martin, Kaltas, &

Tindall, 1992; Gujral, McNally, O'Malley, & Burden, 1993). Lower extremity

amputation rates have been shown to be high among several groups of

aboriginal persons (J.W.S. Lee et al., 1993; Nelson et al., 198B), and although

these studies did not measure the rate among white Americans, comparison with

other data indicated an excess risk in these populations. Shaw and Boulton
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(1997) argue that access to health care seems an unlikely sole explanation for

this phenomenon, and assert that biological variation between races is probably

an important factor.

Rose et al. (1999), in a retrospective study of patients with complications

of lower extremities conducted at the Diabetic Foot and Complicated Wound

Clinic (DFCWC) at the Health Sciences Centre in Winnipeg, noted that 31 .1% of

the clinic's population was identified as persons of First Nations background.

This group was found to present with a foot complication at a significantly

younger age (54.7+ 12.8 years) than Caucasian (60.7 + 14.1 years) or those of

other ethnic backgrounds (64.5 + 9.0 years). Rose et al. also noted that a higher

percentage of First Nations persons lived in non-urban areas and were more

likely to be unemployed. While it initially appeared that First Nations' ethnicity

was a significant risk for shortened time to amputation, when location of

residence was statistically controlled, this difference disappeared. Non-urban

residence, rather than ethnicity, was found to be the primary determinant of

amputation.

Behavioral and Psychological Factors

Walsh, Soler, and Fitzgerald (1975) published a series of cases

demonstrating extreme denial in DFU patients. ln a subsequent prospective

study of psychological factors associated with foot ulceration, however,

measures of denial have failed to predict DFUs (Vileikyte, Shaw, Kincey,

Carrington & Boulton, 1996). Patients with neuropathy who developed DFUs

were, however, found to have a more negative attitude toward their feet, and
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their belief in thé efficacy of advice was lower compared to patients who did not

develop DFUs.

While few studies have examined the role of social support vis-a-vis foot

ulcers, Pell, Donnan, Fowkes, and Ruckley (1993) noted that most lower limb

amputations for peripheral arterial disease are performed on an elderly

population who live alone and have poor social support-

Classification of DFUs

While a number of classifications are available to classify the severity of

DFUs, the Wagner system is the most widely used (Browne & Sibbald, 1999;

Apelqvist, Bakker, van Houtem, Nabuurs-Fransen, & Schaper, 2000). The

American Diabetes Association (1999), however, noted that no one classification

system has been universally accepted and none have been validated

prospectively. Table 1 illustrates the modified Wagner Classification (Browne &

Sibbald, 1999) that was used to describe the severity of DFUs experienced by

subjects in this study.



Table 1

Modified Wagner Classification of DFUs

Staqe

Stage 0 Skin intact; may have bony deformities or pre-ulcerative lesions

Stage 1

Stage llA
Stage llB
Grade lllA
Grade lllB
Grade lV
Grade V

Description

Superficial shallow ulceration

Deep ulcer to tendon, bone, ligament, joint

Same as above plus infection, cellulitis

Deep abcess + cellulitis

Osteomyelitis + cellulitis

Gangrene of toes or forefoot
Gangrene of whole foot

Physical and Laboratory Examinations

A number of clinical examinations are available for assessing the person

with a DFU. Neuropathy may be evaluated by using the Semmes Weinstein

monofilament wire system, a simple, inexpensive, and reliable means of testing

for the presence of protective sensation (Browne & Sibbald, 1999; Caputo,

Cavanaugh, Ulbrecht, Gibbons, & Karchmer, 1994). The monofilament is

pressed against specific areas of the plantar and dorsal aspects of the foot with

just enough pressure to bend the filament until pressure is detected. ln a

prospective study done by Adler, Boyko, Ahroni, and Smith ('1999), subjects with

insensitivity to the monofilament had a relative risk of 3.3 for lower extremity

amputation compared to sensitive subjects.

The presence of lower extremity peripheral vascular disease may be

assessed through evaluation of the ankle-brachial systolic blood pressure index

-25-
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(ABl) (Browne & Sibbald, 1999). An ABI of more than 0.8 is normal, suggesting

the person is a low risk of ischemia. Moderate risk for ischemia is present when

the ABI is .6-.79. Severe risk is suggested when the ABI is between .4 and .59

and severe risk by an index of less than .4 (Browne & Sibbald, 1999). lf a pulse

is palpable in the foot, the vascular status can be assumed to be above 80mm

Hg (Browne & Sibbald, 1999).

HbAIC levels provide an indication of the glycemic control achieved during

the preceding three months. HbArC levels of more than 1 2o/o cãtl contribute to

direct impairment of polymorphonuclear leukocytes by altering chemotaxis,

adherence, phagocytosis, and intracellular bacteriocidal activity (Browne &

Sibbald, 1999).

Management of DFUs

ldeally, activities such as foot care, tight glycemic control, and the use of

therapeutic footwear will prevent the development of DFUs (Jacobs & Appleman,

1999). Management of DFUs is a complex process that may involve a number

of medical and surgical techniques, systemic and topical therapy, and pressure

relief (Apelqvist et al., 2000; Daniels, 1998; Krasner, 1998). Margolis, Kantor,

and Berlin (1999) conducted a meta-analysis of literature related to healing of

DFUs. The meta-analysis found that after 20 weeks, only about 31o/o of the

DFUs were healed, so that even aggressive treatment may not completely heal a

DFU.

Summary

DFUs occur in approximately 15% of all persons with DM and are more
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common in older age groups. The main causes of DFUs are: a) peripheral

vascular disease, b) neuropathy, and c) social factors. DFUs contribute to

limitations in mobility, decreased independence, inability to perform activities of

daily living, and loss of income. Between 14% and 24% o'l people with a DFU will

require an amputation in the future. Based on this review of the literature, it is

reasonable to speculate that the functional and health limitations that result from

DFUs will negatively impact on HRQOL.

Activities such as foot care, tight glycemic control, and therapeutic

footwear may help to prevent the development of a DFU. When a DFU does

develop, however, treatment is complex, lengthy, and requires the input of an

interdisciplinary team of health professionals as well as a significant commitment

on the part of the patient and her/his significant others. The changes in lifestyle

dictated by treatment of DFUs may also have implications for these individuals'

HRQOL.

HRQOL: An Overview of the ConcePt

ln the management of DFUs, as with many other conditions, clinicians

have tended to focus on management and treatment efficacy in terms of healing

and survival rather than acknowledging the effect of their interventions on the

individual's subjective evaluation of its impact on quality of life (Rubin & Peyrot,

1999; Price, 1999). Polonsky (2000) noted the burgeoning interest in HRQOL,

reflecting a growing recognition that HRQOL is the single most important clinical

and research outcome. The intent of this thesis was to examine the relationship

between HRQOL and DFUs in order to address this gap in knowledge.



C on ceptu a I izatio n of H RQO L

The World Health Organization (WHO) definition of quality of life is the

"individuals' perception of their position in life in the context of culture and value

systems in which they live, and in relation to their goals, expectations, standards,

and concerns (WHOQOL Group, 1996, p.356). Cella and Bonomi (1995, p.48)

use the term quality of life to mean "the extent to which one's usual or expected

physical, emotional, and social well-being are affected by a medical condition or

its treatment".

Health-related quality of life (HROOL) is one type of patient-centered

quality of life that relates specifically to the manner in which health status relates

to one's health perceptions, well-being, and functioning (Cramer & Spilker, 1998;

Price, 1999). HRQOL is considered an omnibus term summarizing a range of

related, interacting dimensions (Aaronson, 1991).

Dimensions of HRQOL

There has been growing consensus that the key elements of HRQOL are:

a) multidimensionality and b) subjectivity (Aaronson, 1991; Cella, 1992; Ganz,

1994) . The WHO adds a third dimension, that of including both positive (e.9.,

role functioning, contentment, and mobility) and negative (e.9., fatigue, pain,

negative feelings) dimensions (WHOQOL Group, 1996). While not explicit in

Cella's (1995) definition, he reinforced that QOL is more than absence of

dysfunction or distress and that items relating to well-being and life satisfaction

should be a component of any QOL scale.

The multidimensionality component emerges from a psychometric
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tradition of health status measurement, which includes scale ag$regation studies

and factor analyses (Cella, 1992). Aaronson (1991), Ganz (1994), Cella and

Bonomi, (1995), and the WHOQOL Group (1995) agree that core dimensions of

QOL measurement should include: a) physical functioning, b) emotional or

psychological functioning and; c) social functioning. There is debate, however,

about which additional dimensions to include as core categories. Aaronson

(1991) and Ganz (1994) included disease-related and treatment-related

symptoms as a distinct core dimension. Cella (1992) stated that there have been

no convincing factor analysis studies of existing measures to indicate that

symptoms are dístinct from the primary dimensions and advocates the use of

functional well-being as the fourth category.

ln contrast to the widely accepted multidimensional approach to defining

QOL, another approach to conceptualizing QOL utilizes a Gestalt that can best

be understood at a holistic, global level (Aaronson, 1991). This approach has

been debated extensively in the literature because of the putative inability of a

one-dimensional global assessment to provide specific information about factors

contributing to the assessment (Cella & Bonomi, 1995; Olschewski &

Schumacher, 1990). Recent work by Sloan and colleagues (1998), however,

indicated that a single-item tool provides appropriate measurement of overall

HRQOL.

Subjectivity means that HRQOL can only be understood from the patient's

perspective, by asking her or him directly about it (Cella, 1992). There is almost

universal acceptance that the patient is the most appropriate source of HRQOL
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information (Aaronson, 1991). Patients'perceptions of their illness are extremely

variable and are influenced by many factors other than the actual disability. Cella

(1992) commented that patients' appraisals of the same objective event differ

according to pre-morbid trait characteristics that also influence current

expectation.

The concept of HRQOL is not without debate. Leplege and Hunt (1997)

stated that conceptual confusion between health status and quality of life has

created technical, conceptual, and ethical dilemmas, and has lead to the

medicalization of a component of everyday life. ln the absence of a more useful

alternative, however, HRQOL remains an outcome measure.

Conceptual Models of HRQOL

HRQOL has emerged as a key outcome in understanding the impact of

illness and the effectiveness of patient care that supplements traditional outcome

measures, such as morbidity and mortality (sousa, 19gg). ln spite of the

overwhelming number of studies using the concept of HRQOL as a dependent

variable, there have been notable deficits in conceptualization and theory

development. There has been relatively little research that explícifly

conceptualizes the relationships of clinical variables to measures of HRQOL or

attempts to determine the intervening variables that mediate these effects

(Wilson & Cleary, 1995).

This may be explained in part by the nature of the studies. The vast

majority of literature examining DM and HRQOL has emerged from the discipline

of medicine and has a distinctly clinical bias. The biomedical model focuses on
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etiologic agents, pathological processes, and biological, physiological, and

clinical outcomes.

Wilson and Cleary (1995) asserted that the lack of integration of two

paradigms of health, one held by clinicians, and the other held by social

scientists, has hampered progress in the area of conceptualization of HRQOL.

As Sloan et al. (2002) argue, the driving force behind the use of HRQOL

measures has been the demand by funding and regulatory agencies for patient-

centred outcome measures, particularly HRQOL assessments, and not

necessarily the demand by clinical researchers. Sousa (1999) suggests that a

fundamental paradigm shift has occurred in health care that necessitates a

redefinition of health and, subsequently, the endpoints of disease. HRQOL has

developed as an interdisciplinary effort over the past three decades (Ferrans,

1 e96).

The use of a conceptual model can be of substantial benefit in designing,

implementing, and conducting the analyses involved in any study. A number of

conceptual models were examined for use in this study and will be discussed

here.

The model proposed by Cramer and Spilker (1998) essentially proposes

that HRQOL represents those parts of quality of life that directly relate to an

individual's, a group's or a population's health. Many factors, both internal and

external to an individual, may affect health perceptions, functioning, and well-

being. The person integrates these complex interrelationships to formulate an

individual HRQOL equation.
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Within the Cramer and Spilker model, HRQOL is operationally defined as

a multifactorial construct that is the synthesis of four domains (physical function,

psychological function, social function, and economic factors). Disease causes or

leads to a constellation of clinical signs and symptoms. Treatments and

interventions are directed at the underlying disease and/or ameliorating signs

and symptoms. Treatments may indirectly elicit adverse experiences and/or lead

to clinical benefits. Signs and symptoms, benefits, and adverse experience filter

through a person's beliefs, judgments, and values to directly influence physical

and/or psychological domains. lnfluences on the physical and/or psychological

domain may similarly pass through a filter of beliefs, judgments, and values to

influence the social and economic domains.

An alternative HRQOL model was developed by Wilson and Cleary

(1995), who proposed that measures of HRQOL exist on a continuum of

increasing biological, social, and psychological complexity. The most

fundamental determinants of health status are biological and physiological

factors that create symptoms. These symptoms are influenced by both

characteristics of the individual and characteristics of the environment.

Symptoms create a particular level of functional status, in turn influenced by

social and economic supports. Overall HRQOL is ultimately determined by

general health perceptions, social, and psychological supports, values, and

preferences. This model also recognizes that non-medical factors play a role in

determining an individual's HRQOL.

Ferrans (1996) described a conceptual model of HRQOL that recognizes
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that quality of life depends on the unique experience of life for each person.

lndividuals are the only proper judges of their quality of life, because people

differ in what they value. Ferrans (1996) defined HRQOL as satisfaction with

aspects of life that are important to the individual. Four domains of HRQOL are

identified in this model: (a) health and functioning, (b) psychological and spiritual,

(c) social and economic, and (d) family. Although a Quality of Life lndex has

been developed from this model, there has been relatively little use of the model

in HRQOL research to date.

A conceptual model that proposes complex relationships between multiple

variables and HRQOL was developed by Stuifbergen, Seraphine and Roberts

(2000). This model reflects the premise that perceived HRQOL in chronic illness

results from the direct and indirect influences of contextual, attitudinal, and

behavioral factors. severity of illness, resources, barriers, self-efficacy,

acceptance, and health-promoting behaviors are postulated to result in a

particular HRQOL.

Because of the inherent complexity of the concept of HRQOL, any model

purporting to make explicit the variables involved must also be complex. Each

model described makes very different assumptions about HRQOL and none has

been tested empirically to any great extent.

Considerations in I nstrument Selection

QOL measures can be organized along a continuum that reflects their

intended spectrum of application: a) ad hoc measures that are study-specific, b)

symptom-specific measures, c) disease-specific measures, and d) generic
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instruments (Aaronson, 1991). ln orderto address the trade-offs inherent in

choosing between generic and disease specific instruments, both Aaronson

(1991) and Fletcher et al. (1992) advised the synthesis of these approaches into

a single modular assessment strategy. This would include a core instrument,

such as a DM-specific or short, generic instrument, supplemented by bríef,

standardized, disease-specific, or treatment specific assessment modules.

Jacobson (1997) noted that two broad approaches to quality of life assessment

have evolved: generíc and illness-specific measures. Examples of generic or

non-specific assessment tools are the SF-36 and the Sickness lmpact Profile.

Psychometric Properlies of the lnstrument

Psychometric properties essential in any QOL instrument include

reliability, validity, and responsiveness or sensitivity (Fitzpatrick et al., 1992). This

section will discuss special considerations with respect to psychometric

properties of QOL instruments.

Reliability is a measure of the instrument's ability to yield the same results

on repeated trials under the same conditions (Fletcher et al., 1992) and refers to

the ability of the instrument to minimize measurement error and therefore

provide consistent estimates of QOL (Donovan, Sanson-Fisher, & Redman,

19Bg). Cella and Bonom¡ (1995) noted that a test cannot be considered valid

until it has demonstrated satisfactory reliability. The reliability of many QOL

measures is called into question by McCarthy (1995), who suggested that

instrument reliability decreases with advancing age, low lQ, poor education, and

increasing severity of illness.
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Test-retest reliability refers to the stability of a measure over time. ln QOL

research, test-retest reliability should be checked over a brief period of time so

that true changes will not deflate the correlation coefficient. Cella and Bonomi

(1995) commented that no QOL measure can expect to achieve perfect test-

retest reliability, but correlations above .70 are important. Fletcher et al. (1992)

note that test-retest measures may prove to be practically difficult, particularly if

the patients undergo significant clinical changes in health between the test and

retest.

lnternal consistency, which assesses whether individual items within one

test contribute consistently to the total score obtained, is usually calculated by

Cronbach's alpha (Cella & Bonomi, 1995). An HRQOL measure should

demonstrate correlations between the items and the total score. However, this

high internal consistency may not occur because of the multidimensionality of the

HRQOL construct. Cella and Bonomi (1995) indicated that it is acceptable to use

short HRQOL measures with alpha coefficients below .70 for this reason.

Because internal consistency is dependent upon the number of items in a

measure, it is prudent to check the Spearman-Brown correction of the split-half

reliability technique, which consists of splitting the test in half and correlating the

two halves (Cella & Bonomi, 1995).

lnter-rater reliability refers to the association between the ratings of two or

more judges and is obviously important only for observer-rated scales. While it is

preferable to achieve inter-rater reliability ratings above .80, Pearson correlation

coefficients above .70 are considered acceptable (Cella & Bonomi, 1995). When
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ratings are performed on a non-continuous (categorical) scale, the coefficient

should be corrected using Cohen's Kappa to allow for the likelihood of chance

agreement between two raters (Cella & Bonomi, 1995). Reliability is also

affected by the heterogeneity of the sample as more heterogeneous samples

produce a greater spread of scores. Lower reliability might be more acceptable in

a homogeneous sample than in a more diverse one.

The validity of existing measures depends on their ability to distinguish

empirically among conceptually separable eflects of disease (Greenwald, 1987).

Validity is considered by Donovan et al. (1989) io be the most important

characteristic of an assessment instrument, reflecting the extent to which it

measures what it is supposed to measure. Because there is no gold standard for

measuring QOL, validity is established by specifying the domain or dimension to

be measured and the expected relations between that domain and other

variables (Guyatt, Van Zanten, Feeny, & Patrick, 1989).

The extent to which the instrument scores correlate with those of other

tests or observations purporting to measure the same thing is referred to as

concurrent validity (Guyatt et al., 1989). The absence of a standard against

which to assess the measurement properties of a QOL instruments is somewhat

problematic, but may be dealt with by examining the associations between QOL

scores and other changes in health status or to examine the scores against an

external criterion such as the view of the clinician or patient that change has

occurred (Fitzpatrick et al., 1992). Criterion data are collected simultaneously

with the scale data to provide evidence of the scale's validity (Cella & Bonomi,



1 e95).

Sensitivity

Cella and Bonomi (1995) noted that the ability of an instrument to

differentiate groups of patients expected to differ in QOL is an important

validation of its sensitivity, although this feature does not guarantee sensitivity to

changes in patients over time when repeated. Responsiveness, or sensitivity to

change, refers to the QOL measure being able to detect important changes,

even if they are small (Guyatt et al., 1989). The demonstration of an instrument's

responsiveness to change over time parallel to changes in clinical status is

considered an important means of assessing validity by Cella and Bonomi

(1995), although Cohen and Mount (1992) argued that overall QOL often does

not directly parallel physical decline.

Validity should not be considered to be an absolutely achieved status of

an instrument. Validity data are cumulative, requiring ongoing updates, and

refinements (Cella, 1992). Fitzpatrick et al. (1992) stressed that once validity has

been demonstrated for one purpose, it cannot be assumed for other populations

or applications. Cella gave the example of ADL skills, which may be valid in the

context of metastatic disease, but insensitive in early stages of cancer, where

virtually all patients will score at the top of the scale.

Random sampling and representative trials are rarely obtainable in QOL

research except in co-operative multicenter trials (Cella,1992).lt is usual to

identify an available study population and decide upon exclusion and inclusion

criteria, with some strategy outlined for selecting eligible participants.

-37 -
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Convenience samples are discouraged because of the bias inherent in factors

that could be related to the selection method. Cella and Bonomi (1995)

recommended proceeding with an alpha level of .05 and the known available

sample size, and then determining with the conventional amount of power

desired (e.9., .80), what effect size will be detected in the study.

Most QOL research requires consideration of confounding effects of

disease, treatment, and personalityvariables. Cella and Bonomi (1995) noted

that although conventional wisdom suggests that very strict inclusion/exclusion

criteria be set to provide maximal statistical power, errors of overexclusion are

most common. The power (the likelihood of detecting a true difference) is related

to the heterogeneity of responses and not the heterogeneity of entry

characteristics (Cella & Bonom¡, 1995). Therefore, in cases where no known or

expected relationship exists between an entry characteristic and the responses

of interest, the investigator ought not to exclude patients on the basis of those

entry variables.

Patient accrual into a study and withdrawal from a study represent

genuine pragmatic challenges in QOL research. Many QOL studies languish

because of accrual problems, most often due to insufficient motivation to

collaborate, co-operate, or support the study on the part of medical stafl

(Aaronson, 1991;Cella & Bonomi, 1995). The perceived intrusiveness of the

questions by patients and families can also negatively affect accrual. Refusal

rates as high as 53% have been reported due to physician, patient, and family

resistance arising from their perception of the study as irrelevant if not intrusive
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(Wilson & Kaplan, 1995). While patíents may often welcome the opportunity to

report on their experiences and concerns, the cumulative burden of data

collection must be gauged in terms of the patient's baseline health status as well

as expected changes (often deteriorations) over the course of the investigation.

I nte rp retatio n of Resu/fs

Special aspects of QOL data stem partly from the essentially

multidimensional character of the concept and partly from the substantial

variation not only between patients within treatment groups but also across time

within patients (Fletcher et al., 1992). The fact that QOL is multidimensional, not

a single outcome measure, raises two particular issues in analysis. First, there is

the usual concern that significant effects will be found simply because many

variables are being tested and the alpha error is increased (Fletcher et al., 1992;

Guyatt et al., 19Bg). This problem is best solved by focusing on a limited number

of hypotheses that are specified in advance and estimating their effects on other

variables (Fletcher et al., 1992). The use of multiple instruments may also

present an interpretive challenge when different instruments yield conflicting

results (Guyatt et al., 19Bg).

A second issue with regards to analysis of a multidimensional construct

deals with whether the dimensions should be combined in a summary score.

Fletcher et al. (1992) suggested that the answer depends on whether such a

score is useful and interpretable, and whether there are any interactions between

treatment and dimensions. Many QOL studies have low power to detect

interactions and too much reliance should not be placed on a negative



interaction test (Fletcher et al., 1992).

Effect sizes are another important statistical consideration because they

can create a picture of the meaning of changes in QOL measures and act as

reference values or benchmarks against which newer treatment can be

assessed (Fletcher et al., 1992). There is no consensus on what constitutes a

meaningful clinical effect in QOL scores, partly because of limited experience

with these measures in everyday clinical practice and clinical trials (Fletcher et

al., 1992; McCarthy, 1995). Effect size may be a useful parameter for comparing

scores in different studies or deciding on the relative importance of a treatment

effect within a study (Guyatt, Walter, & Norman, 1987). Meaningfulness is

another aspect of validity discussed by Cella and Bonomi (1995), who stressed

that statistical significance is not the same as clinical significance.

Within a study, the relation of treatment effects to either the within or

between patient standard deviation can be used as an indicator of effects likely

to be noticed by patients (Fletcheret al., 1992). Foran individual patient,

treatment effect of one to two times the within-patient standard deviation would

probably be important. For a group, it is likely that effects larger than one-third of

the standard deviation between patient scores (in that treatment group) would be

detected by patients. For 7-point Likert scales, Cella and Bonomi (1995) cited

Jaeschke and colleagues, who suggest that approximately 0.5 units per item

change is a minimally clinically important difference.

The final recommendations of Cox et al. (1992) with regards to statistical

analysis are as follows: a) simplicity with respect to design, analysis or
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-41-

'presentation should be the keynote whenever possible; b) distributions of

responses to QOL assessments are at least as important as mean values, in

view of the subjectivity of the measures and the need to allow some

personalization of scales, scoring systems, and interpretations; c) despite the

desirability of allowing some personalization or special choices for particular

applications, the use of standard scales is advocated as a core with more

detailed customized evaluations; d) presentation of results of QOL assessments

should, in addition to being simple, also facilitate their use in treatment decisions

for individual patients and interpretation of the clinical significance of effects; and

e) sensitivity analyses should play an important role in the presentation and

interpretation of the results of QOL assessments.

Summary

HRQOL has become an important outcome variable in many types of

health research, including studies dealing with persons with DM. While precise

definitions of HRQOL have proven elusive, there is general agreement that

physical, social, and psychological status and functioning are core domains.

Conceptual models of HRQOL have recently been developed, but have been

subjected to limited empirical testing. Key dimensions of QOL are

multidimensionality and subjectivity. Reliability, validity, sensitivity, and

responsiveness are important considerations in selecting instruments to measure

QOL.



The relationship between HRQOL and DM has been studied extensively

in recent years, with increasing recognition of the potential impact of living with

this common, yet potentially devastating, disease. Everett and Kerr (2001) noted

that a number of factors should be taken into account when considering the

HRQOL of individuals with DM: (a) DM is incurable; (b) there are no 'holidays'

from DM; (c) treatment of DM requires self-discipline at a number of levels; and

(d) treatment of DM can be painful, time-consuming, troublesome, and cause

immense disruption to life.

Morley (1999) suggested that evidence is increasing that good control of

DM in middle-aged and older people improves their HRQOL and long-term

outcomes. Both the late complications of DM and the means used to prevent

these complications have a significant impact on the lives of people with the

condition. Measuring HRQOL is therefore impoftant in assessing clinical needs

and evaluating the success of management. A thorough examination of the

literature related to HRQOL of persons with DM was important as a guide to the

present study, which examined HRQOL in a specific subset of persons with DM,

namely those with DFUs.

People with DM often feel challenged by their disease and its substantial

day{o-day management demands. "The psychosocial toll of living with DM is

often a heavy one, and this toll can often, in turn, affect self-care, and, ultimately,

long-term glycemic control, the risk of developing long-term complications and

quality of life" (Rubin & Peyrot, 1999, p. 205).

HRQOL and DM

- 42-
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Glasgow and Ostveen (1992) and Fisher et al. (1996) noted that

psychosocial issues are critical to DM care in general, and to self-management.

behaviors in particular. Psychosocial variables such as depression are often

stronger predictors of medical outcomes such as hospitalization and mortality

than are standard physiologic and metabolic measures such as the presence of

complications, body mass index, and HbArC (Rosenthal, Fajardo, Gilmore,

Morley & Nabiloff, 1998). Parkerson et al. (1993) found that non-diabetic factors,

such as comorbidity, marital status, social relationships, and family relationships

were better predictors of HRQOL more often than the diabetic factors of

duration, complications, and intensity of insulin therapy.

True causal relationships among the predictors discussed are often

complex and reciprocal (Rubin & Peyrot, 1999). For example, HRQOL may affect

DM self-efficacy, self-care behavior, glycemic control, and complications, just as

each of these latter variables may affect each other and HRQOL.

Generic HRQOL Measures

Generic measures of HRQOL are especially useful for cross-illness

comparisons and for economic analyses of treatments and illnesses (Jacobson,

1997). According to Peyrot and Rubin (1999), the most widely used generic

measure of quality of life in studies of people with DM is the Medical Outcomes

Study (MOS) Short-Form General Health Survey (Ware & Sherbourne, 1992) in

any of its forms (SF-36, SF-20, SF-12). lncluded in these surveys are physical,

social, and role functioning scales intended to capture behavioral dysfunction

caused by health problems (Peyrot & Rubin, 1999). Measures of mental health,



perceptions of overall health and pain intensity reflect more subjective

components of health and general well-being.

Other measures of overall HRQOL that have been used in studies of

people with DM include the Sickness lmpact Profile (Bergner, Bobbitt, Carter, &

Gilson, 1981)and the Nottingham Health Profile (Hunt, McKenna, McEwen,

Williams, & Papp, 1981). Peyrot and Rubin (1999) suggested that generíc

measures are most useful in comparing quality of life in people with different

diseases, and the quality of life in people who have no disease with quality of life

in people who have a specific disease.

DM-Specific Measures of HRQOL

lnstruments specific to a particular disease focus on narrower variations in

health status as well as on the specific problems caused by that disease

(Jacobson, 1997). For persons with DM, ¡t may be useful to take into account

various aspects of life such as glycemic control, insulin injections, self-monitoring

of glucose and dietary restriction as each of these may impact on the individual's

HRQOL. Peyrot and Rubin (1999) indicated that it is becoming increasingly

common for researchers to include disease-specific instruments along with

generic tools in the evaluation of quality of life. Situation-specific measurements

may be added to capture issues posed in specific clinical trials or programs. ln a

study by Jacobson (1997), for example, situation-specific questions relating to

neuropathy were included along with generic and disease-specific measures.

This multi-tiered approach may be useful in both research and clinical practice.

Garratt, Schmidt, and Fitzpatrick (2002) reviewed the evidence for
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reliability, validity, and responsiveness of instruments designed to elicit DM-

specific measures of HRQOL. Two hundred and fifty-two references were

extracted, but only nine instruments met the inclusion criteria. Only five on the

instruments were considered to have good reliability and internal and external

construct validity: (a) the Audit of Diabetes-Dependent Quality of Life (ADDQOL),

(b) the Diabetes Health Profile (DHP-18), (c) the Diabetes Specific Quality of Life

Scale (DSQOLS), (d) the Diabetes-3g (D-39), and (e) the Questionnaire on

Stress in Diabetic Patients (OSD-R). Polonsky (2000) noted, however, that there

is no single well-accepted measure that comprehensively evaluates the many

aspects of DM-specific HRQOL.

HRQOL of Persons with DM

Most studies report that HRQOL is worse among people with DM than in

the general population, particularly in regard to physical functioning, but better

than it is among those with most other chronic conditions (Rubin & Peyrot, 1999).

Stewart et al. (1989) reported on findings from the National Health Survey of

Functional Status in the U.S. which indicated that people with DM had lower

HRQOL than the general population on scales assessing physical functioning,

role functioning, and general health perception. Differences between these

groups were not, however, statistically significant on scales measuring social

functioning and mental health.

Ahroni et al. ('1994) noted decreased HRQOL in diabetic subjects

compared with the general population. Bourdel-Marchasson et al. (1997)
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reported on a French study that found that persons with DM had lower HRQOL

than controls. ln Scandinavian studies which included people with both types of

DM, Naess, Midthjell, Moum, Sorensen, and Tambs (1995) and Wandell,

Brorsson, and Aberg (1998) found that subjects with either type of DM reported

lower levels of well-being than controls.

ln contrast, Rose et al. (1998) found that quality of life did not differ

between those with and without DM, except when those with DM experienced

complications. Caldwell, Baxter, Mitchell, Shetterly and Hamman (1998) reported

that persons with Type 2 DM rated their quality of life significantly lower than

persons without DM.

ln a report on the Cost of Diabetes in Europe - Type ll study,

Koopmanschap and the CODE-2 Advisory Board (2002) surveyed 4,189 patients

in five countries. Overall, patients with Type 2 DM reported health-rating scores

between good and fair, although the average score (0.69) was lower than that of

the similarly aged healthy population in the U.K.

ln considering the relationship of objective health status to overall life

satisfaction or HRQOL, there is general agreement that the patient's subjective

perceptions of health translate the objective facts of his or her health status into

an actual quality of life experience (Jacobson, 1997; Rose et al., lgg8; Testa &

Simonson, 1998). Since expectations regarding health and the ability to cope

with limitations and disability can greatly affect one's perceptions of health and

life satisfaction, two people with similar objective health status can have different

perceptions of quality of life (Testa & Simonson, 1996). Bourdel-Marchasson et
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al. (1997) found that67.8% of people with DM in a population-based sample

rated their health fair, bad or very bad compared with 49.0% of persons without

DM. Persons with DM also more often rated themselves as feeling worse than

others and worried more about their health status.

The influence of DM has also been examined in patients with concomitant

diseases. Fratezi, Albers, de Luccia, and Pereira (1995), in a study of patients

experiencing a first episode of severe limb ischemia, found that those with DM

had poorer quality of life in all assessed aspects than those who did not have

DM. Patients with DM who were enrolled in a cardiac rehabilitation program were

found to be more depressed and reported poorer general health perceptions and

well-being than those who did not have DM (Milani & Lavie, 1996).

Stewaft et al. (1989) reported that patients with hypertension had scores

on all SF-36 scales similar to those for subjects with no chronic conditions. For

patients with DM, lower scores than controls were found on scales assessing

physical functioning, role functioning, social functioning, and health perception,

but not on scales measuring mental health or bodily pain. Patients with other

types of cardiovascular disease, such as congestive heart failure and myocardial

infarction, scored even lower than people with DM on physical functioning, role

functioning, and social functioning. lndividuals with arthritis, chronic lung

problems, and back problems, however, experienced a quality of life similar to

that reported for persons with DM, suggesting that there may be similarities

between HRQOL and certain chronic illnesses.

Testa and Simonson (1988) compared subjective assessment of mental,
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emotional, and perceived health in people with no chronic conditions, those with

DM, and those with hypertension. Subjects with DM scored consistently higher

on all scales than did their hypertensive counterparts, but again were lower than

controls. Rubin and Peyrot (1999) commented, however, that these individuals

with DM were participants in a special DM education program and may have

been unusually well-motivated or prepared to cope with the stresses of living with

DM.

Sleep is a neglected, but important, aspect of health status that was

examined by Manocchia, Kellen, and Ware (2001) in terms of its relationship to

HRQOL. The quality of sleep in 3484 chronically ill patients, including 577 with

DM, was measured. Findings included a direct association between sleep

problems and decrements in HRQOL as measured by the SF-36 scales and

summary scores. Within the disease groups, differences in HRQOL were found

in comparing subjects with and without sleep problems. Measures of mental

health and the mental health summary scores were most associated with sleep

problem severity. Manocchia et al suggest that sleep problems may be a

significant confounding factor in the interpretation of HRQOL.

Sociodemographic Characteristic and HRQOL of Persons with DM

ln terms of gender differences in HRQOL appraisals, a number of

researchers have reported that HRQOL is better among men with DM than

women with DM. This finding is consistent with reported gender differences in

the general population (Kandrack, Grant, & Segall, 1991; Verbrugge, 1985).

Women, compared with men, may experience a greater impact of DM on their
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HRQOL, and, in particular, may experience more worries about complications

and hyperglycemia (Eiser et al., 1992).

Rubin and Peyrot (1998) reported that men were more satisfied with their

DM treatment regimen, and missed less work and few leisure activities as a

result of their DM than did women. Other researchers have confirmed that men

with DM report higher treatment satisfaction (Peterson, Lee, young, Newton, &

Dornan, 1998; Ward, Lin, Heron, & Lajoie, 1997; Wredling et al., 1gg5), less

disease impact (Eiser et al., 1992', ward et al., 1997), and higher scores on all

SF-20 scales (Glasgow et al., 1997) than women. ln contrast, O'Dea, Hunter,

and Anjos (1999) reporled that men and women aged 49-55 with DM reported

similar levels of HRQOL on the SF-36. These findings reinforce the need for

further investigation into gender differences.

Meaningful patterns of association between age and specific aspects of

HRQOL have been well substantiated. Glasgow et al. (1997) found that persons

younger than 65 years of age had significantly higher scores than individuals

older than 65 on SF-20 scales measuring physical functioning and social

functioning, and lower scores than older persons on the mental health scale.

Subjects older than 60 years of age reported lower levels of physical functioning

and physical role functioning than younger subjects in a study by Klein et al.

(1998). Population norms for the physical functioning dimension of the SF-36

show a decline with advancing age (Ware et al., 1997). According to Rubin and

Peyrot ('1999), accurate assessment of the association between DM and HRQOL

must control for age. This factor has been taken into consideration in the current



study in terms of limiting eligibility to those over 45 years of age.

Socioeconomic status, as measured by income or educational levels, has

also been found to have a significant association with HRQOL in the general

population that may hold true in the population with DM (Connell, Davis, Gallant,

& Sharpe, 1994; Davis, Hess, van Harrison, & Hiss, 1987). Hill-Briggs, Gary, Hill,

Bose, and Brancati (2002) examined the association between HRQOL and

socioeconomic barriers (income, crime, housing), familial barriers (family

problems, caregiver responsibilities), and clinical variables related to DM in a

sample of 186 African Americans. An independent, graded relationship was

found between socioeconomic and familial barriers and HRQOL, resulting in

decreases across the various SF-36 domain scores of up Io 28 points. This

relationship was found to be at least as strong as the association between

clinical variables and HRQOL.

Correlates of HRQOL were studied by Camacho et al. (2002) in low-

income patients with DM. SF-36 scores were found to be lower in this sample

than population norms, with strong associations noted between most subscale

scores and complaints involving legs and feet, self-rated vision, and hassles in

self-management.

Education may also be related to HRQOL ratings. College graduates with

DM were significantly less likely to report symptoms of depression or anxiety

than those persons with DM who had less education (Peyrot & Rubin, 1999).

Glasgow et al. (1996) reported that survey respondents with DM and more

education and higher income scored higher on all subscales of the SF-20.
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Marital status has likewise been implicated as a correlate of HRQOL.

Jacobson et al. (1997) reported a pattern of relationships between marital status

and quality of life, as measured by the SF-36 and DQOL, which indicated that

separated or divorced individuals experienced worse quality of life than those

who were single or married. Moving beyond marital status, Trief, Wade, Britton,

and Weinstock (2002) found that the quality of the marital relationship was a

prospective predictor of changes in HRQOL, but did not predict general HRQOL

ratings.

There has been relatively little study on the nature of the relationshíp

between race and HRQOL in people with DM, in spite of the fact that many

minority groups have a high prevalence of this disease. Neither Glasgow et al.

(1996), studying Caucasian and African-American respondents, nor Caldwell et

al. (1998) studying Hispanic and non-Hispanic whites, found differences between

the groups on any dimension of HRQOL.

Psychosocial Factors and HRQOL of Persons with DM

According to Polonsky (2002), persons with DM commonly feel

overwhelmed, frustrated, and "burned out" by the daily hassles of disease

management, and by the unending and burdensome self-care demands.

Polonsky further argued that psychosocial factors may affect HRQOL as much

as medical factors, although Kinmond, McGee, Gough, and Ashford (2003)

asserted that empirical work studying the relationship between psychosocial

factors and HRQOL of persons with DM is still in its infancy.

Both intrapersonal factors such as health beliefs, coping strategies, and
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personal¡ty traits, and inter personal factors such as social support, have been

postulated to impact on the HRQOL of persons with DM. ln a study of 625

patients with DM, Rose, Fliege, Hildebrand, Schirop, and Klapp (2002) found that

subjects characterized by strong beliefs in their own self-efficacy and an

optimistic outlook on life demonstrated more active coping behaviors and had a

higher HRQOL.

Findings by Taylor, Frier, Gold, Dear, and the Edinburgh Prospective

Diabetes Study (2003) indicated that a high neuroticism score at diagnosis of DM

was consistently associated with poorer HRQOL at both four and twelve month

testing after diagnosis. They conclude that long-standing psychosocial factors

have a significant influence on self-repofted outcomes of HRQOL and should be

taken into account.

Subjects who reported feeling more socially competent, who received

more practical support for DM management, and who coped more actively

reported higher levels of functioning and well-being, as well as higher levels of

global satisfaction (Rose et al., 1998). These authors found that coping

strategies and personality traits significantly covaried with all HRQOL domains

and had a greater effect than the presence of complications on overall quality of

life.

ln a series of open-ended interviews with 22 Korean persons with DM,

Choe, Padilla, Chae, and Kim (2001)determined that harmonious family

relationships, living a rewarding life, and spiritual connectedness were important

components of HRQOL. Donnelly, Davis, Hess, and Hiss (1995) reported that
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higher levels of social support were associated with higher overall HRQOL in

patients with Type 1 DM. Similarly, higher levels of perceived social support were

associated with higher levels of social functioning in patients receiving intensive

insulin therapy (Mengel, Connis, Gordon, Herman, &Taylor, 1990).

Higher levels of self-efficacy and DM-related social support were

associated with higher scores on the SF-20 (Aalto, Uutela, & Aro, 1997). Social

support was measured in this study using a 16-item scale of supportive family

behaviors that subtracted criticizing behaviors from supportive behaviors.

Adequacy of social support was related to all HRQOL domains apart from pain

and role functioning.

Duration of DM and HRQOL

The literature concerning the association between quality of life and the

duration of DM yields rather mixed results. A study using the Nottingham Health

Profile as the HRQOL measure found that increased duration of DM was related

to a decreased HRQOL (Aalto et al., 1997). Similar results were reported by

Glasgow et al. (1997), using the SF-36, and by Klein et al. (1998), using the SF-

20.

Type of DM and HRQOL

A number of studies have examined the relationship between HRQOL and

type of DM. Peyrot and Rubin (1997) found that levels of depressive

symptomatology were not significantly different as a function of DM type. Little

disruption in functioning or well-being was noted for persons with either type of
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DM in a study by Mayou, Bryant and Turner (1990). ln this study, some

disr.uption of work life was reported by persons with Type 1 DM, while some

disruption with social life was reported by those with Type 2 DM. Stewart et al.

(1989) found that those with Type '1 DM were similar to those with Type 2 DM on

most SF-36 subscales, although those with Type 1 DM reporled better physical

functioning, fewer role limitations due to physical healih, and less favorable

health perceptions.

Rubin and Peyrot (1999) argued that, although it makes sense to think

that the different types of DM maybe associated with different HRQOL impacts, it

is unclear what the sources of those differences might be, other than factors

associated with type such as treatment regimen and age.

Treatment Regimen and HRQOL

The results of research dealing with the association between treatment

regimen and quality of life in people with DM are mixed, with some indication that

increasing treatment intensity from diet and exercise alone, to oral antiglycemics,

to insulin is related to worsening quality of life. Jacobson et al. (1994) found that

Type 2 patients who were not taking insulin reported higher quality of life than

Type 2 patients who were taking insulin, while Type 2 patients on insulin still

reported better quality of life than Type 1 patients. Patients taking oral

medications reported more DM-related worries than those controlling their DM

with diet and exercise. Similarly, those taking insulin reported satisfaction with

treatment and more burden of illness than those taking oral medications or no

medications at all.



-55-

Peterson et al. (1998) also reported lower HRQOL scores in patients with

Type 2 DM treated with insulin than those who were not. Patients with Type 2

DM who were treated with diet only had higher scores on all Nottingham Health

Profile scales compared with those on oral medication to lower blood glucose

(Keinanen-Kiukaanniemi, Ohinmaa, Pajunpaa, & Koivukangas, 1 996). Lower

scores on the SF-20 physical and socialwell-being scales were reported by

Glasgow et al. (1997) for persons treated with insulin compared to those who

were not treated with insulin.

On the other hand, Eiser et al. (1992) found no association between any

of the HRQOL scales and multiple versus twice-daily insulin injection regimens.

Mayou et al. (1990) noted the lack of association between type of therapy (diet,

oral agents or insulin) and HRQOL (as assessed by the Profile of Mood States

and the Social Difficulties Questionnaire) in people with Type 2 DM.

A recent study by Redekop et al. (2002) examined HRQOL and treatment

satisfaction in 1,398 patients with Type 2 DM. Their findings indicated that

younger patients, patients using insulin, patients with a higher HbAIC were less

satisfied with treatment than other patients.

Glycemic Control and HRQOL

A number of studies have focused on the relationship between glycemic

control and HRQOL in people with DM. Studies using generic measures of

HRQOL have fairly consistently reported null findings between glycemic control

and HRQOL (Ahroni et al., 1994; Bagne, Luscombe, & Damiano, 1995;

Weinberger, Kirkman, & Samsa 1994; Wuslin, Jacobson & Rand, 19Bg),



-56-

although lower levels of emotional disturbance have been reported in people with

lower HbArC levels. Worse mood, as indicated by displeasure, depression,

tension, and fatigue scores, was found by Van der Does et al. ('1996) to be

associated with higher levels of HbArC. Peyrot and Rubin (1997), however,

argued that persons with lower HbAIC levels were not significantly less likely to

report levels of depression and anxiety symptoms indicative of a clinical disorder,

although there was a tendency in that direction.

Rubin and Peyrot (1999) noted that a relationship between glycemic

control and HRQOL does appear to exist, particularly when quality of life is

assessed using a DM-specific measure rather than a generic instrument. Trief et

al. (1998), in a study of 150 insulin-requiring adults, found HbAIC levels were

significantly related to all DQOL scale scores, but not to any of the SF-36

subscales. A significant association between HbAIC levels, DQOL overall

scores, and disease was discussed by Saudek, Duckworth, and Giobbie-Hurder

(1996). Findings from other studies have revealed that those with lower HbAIC

levels had higher DM treatment satisfaction scores (Hanestad & Albrektsen,

1992),lower scores on the PAID survey (Boyer & Earp, 1997), and higher scores

on Bradley's DM specific well-being scale (Naess et al., 1995).

Presence of Complications and HRQOL

There is now little question that the presence of the complications of DM

has a negative impact on HRQOL. There is general agreement in the literature

that the presence of complications, particularly two or more, is strongly

associated with worsened HRQOL (Peyrot & Rubin, 1999). There is also growing



evidence that the severity of complications, and not just the number of

complications, affects HRQOL. .

ln people with DM free from manifest late complications, Lundman,

Asplund, and Norberg (1990) found that most persons with DM reported high

levels of well-being, but reported being very concerned about developing

retinopathy. HRQOL scores declined markedly with advancing age and the

prevalence of long-term complications of DM (Hahl et al., 2002). Tobit regression

indicated that age and the presence of long-term complications explained over

50% of the variability in HRQOL scores. The presence of complications was

associated with a lower HRQOL in persons with Type 2 DM, independent of age

and sex (Redekop et al., 2002).

ln the CODE-2 Study, Koopmanschap and colleagues (2002) reported

that the onset of microvascular and macrovascular complications adversely

affected HRQOL and the presence of both microvascular and macrovascular

complications reduced the mean HRQOL even fufiher. Similarly, Lloyd, Sawyer,

and Hopkinson (2001) found that the presence of even mild complications of DM

had a significant impact on HRQOL. Vascular disease, such as might affect a

high proportion of subjects in the present study, was found to be associated with

significantly lower physical and social functioning on the SF-36.

The number of complications was a strong predictor of HRQOL in a

population of individuals with Type 1 DM (Trief et al., 1998). The number of

complications was also associated with lower scores on the Nottingham Health

Profile (Bardsley, Astell, McCallum, & Home, 1993; Keinanen-Kiukaanniemi et

EA
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al., 1996), and with lower overall scores on all scales of the SF-36 (Anderson,

Fitzgerald, Wisdom, Davis, & Hiss, 1997) and the SF-20 (Glasgow et al., 1997).

Jacobson et al. (1994) reporled that lower scores on all SF-36 scales

were associated with greater severity of complications with either type of DM,

and with the number of complications among those who had Type 1 DM. For

those with Type 2 DM, the number of complications was a weak predictor of SF-

36 scale scores. Similar findings were reported for the association between the

number and severity of complications and HRQOL scores, with treatment

satisfaction and disease impact scales consistently sensitive to the severity of

complications.

Psychosocial adjustment was associated with the presence of short- and

Iong-term complications (Polonsky et al., 1995). Both Klein et al. (1998) and

Ahroni et al. (1994) reported that the presence of neuropathy, cardiovascular

disease, or end-stage renal disease were associated with decreased scores on

all scales of the SF-36. The most important predictors of decreased HRQOL

ratings in patients with DM were the atheromatous and non-vascular co-

morbidities (Wandell et al., 1998). Significantly lower HRQOL scores on all eight

SF-36 subscales were documented by Farup et al. (1998) for individuals with the

DM-related complication of gastroparesis compared with Type 2 diabetics

without complications.

Lee, Whitcup, Hays, Spritzer, and Javitt (1995), in contrast, found no

association between visual acuity and diabetic retinopathy and either functioning

or well-being using the SF-36.



Summary

Compared to people without DM, most studies report worse HRQOL,

particularly in terms of physical functioning and well-being, for those with DM. A

number of demographic variables seem to impact on HRQOL among persons

with DM. Men seem to report better HRQOL than women. lncreasing age

appears to be associated with decrements in some domains of functioning and

well-being, particularly physical functioning. Those with more education or higher

incomes generally report better HRQOL than those with less of these attributes.

There is some suggestion that a number of psychosocial factors may be

as powerful predictors of quality of life as disease-related complications. These

psychosocial factors include health-related beliefs, social suppotl, coping style,

and personality factors. For people with Type 2 DM, treatment intensification

from diet only to oral agents to insulin seems to be associated with decrements

in quality of life. HRQOL is higher for people with tight glycemic control,

especially if instruments capturing disease specific perceptions are employed.

HRQOL in Persons with DFUs

The literature on quality of life in persons with DFUs is relatively sparse,

although more recent research is addressing this gap in knowledge. Given the

strong evidence that complications are associated with poorer HRQOL, it seems

reasonable to assume that persons with DFUs will be negatively impacted by this

particular complication.

Reiber and the Diabetes Ulcer Outcome Study Group (1997) published a

brief abstract reporting on HRQOL in 302 patients with DFUs using the SF-36.
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Compared to age-specific norms for diabetic patients without a DFU, those with

DFUs scored significantly lower in all eight domains of physical and social

function.

Brod ('1998) assessed the impact of lower extremity ulcers on the quality

of life of 14 patients with DM and 11 caregivers through semi-structured

interviews conducted within focus groups. The patients and caregivers

experienced a profoundly negative impact on all domains of quality of life as a

result of the limitations in mobility required for ulcer treatment. Vileikyte (2001)

noted that the loss of mobility directly affects the individual's ability to engage in

common everyday tasks and to participate in leisure activities.

The predominant emotions expressed by participants in Brod's (1998)

study were frustration, anger, and guilt. Feelings of depression and social

isolation were common, although these were less intense than the frustration,

anger, and guilt expressed by participants. Reduction in social activities,

increased family tensions, lost time from work, and a negative impact on general

health were problematic for both patients and caregivers. Brod argued the

importance of separating the impact of the DFU from the general condition of DM

and suggested that a condition-specific quality of life scale for persons with

DFUs would be beneficial in future research.

ln order to compare HRQOL between patients with and without DFUs,

Meijer et al. (2001)examined 14 subjects with former or present, but clinically

stable DFUs and 24 patients with DM. HRQOL was assessed using the SF-36,

the Barthel Score for ADL, and the Walking and Walking Stairs Questionnaire.
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The findings of this study indicated marked and significant differences between

the groups in physical functioning (p < .001), social functioning (p < .05), physical

role (p < .001), and health experience (p . .05). On all of these scales, HRQOL

was significantly poorer in the DFU group. The authors concluded that a history

of DFUs has a large impact on physical role, physical functioning, and mobility.

Physical impairments particularly influenced HRQOL.

Hjelm, Nyberg, and Apeqlvist (2002) examined beliefs about health and

illness in a qualitative study of 22 persons younger than 65 years old and 18

persons older 65 years old with present or previous DFUs. Women were found to

be more active in self-care and preventive care, searched for information, and

tried to adapt to the situation. ln contrast, men more often sought help for acute

problems, had a pessimistic view of the future, showed a passive attitude, and

used. more complementary care from the lay sector (i.e., wives). Hjelm et al.

asserted that DFUs cause deterioration of perceived health and HRQOL due to

decreased ability to be fully active.

Because there has been relatively little research examining the HRQOL of

individuals with DFUs, studies examining HRQOL in populations with skin lesions

other than DFUs may shed further light on the subject. While chronic leg ulcers

are etiologically distinct from DFUs, similarities exist between the two groups in

terms of slow healing, frequent recurrence, decreased mobility, and possible

social isolation.

Price and Harding (2000) measured HRQOL using the SF-36 in 63

patients with chronic leg ulcers of venous origin. Their findings indicated that
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persons with chronic leg ulcerations have HRQOL ratings well below age-

matched groups, with mean differences in excess of 20 points for 5 sub-scales.

For seven of the eight sub-scales, the mean difference was highly significant in

that those with leg ulcers experienced more pain, less vitality, more restriction in

their physical and socialfunctioning, poorer general health, and limitations in

their physical and emotional roles. Of significance to the present study, having

an ulcer for longer lthan 24 months seemed to be related to improved ratings of

pain and general health. Price and Harding (2000) speculated that reduced

expectations of recovery over time may positively affect patients' perceptions of

health. Alternatively, it was suggested that patients might be adapting to the

presence of an open wound on their limb, with 24 months as a possible critical

point in the adjustment process.

Seven hundred and fifty-eight patients with chronic leg ulcerations

participated in a study by Franks and Moffatt (1998). The mean age of subjects

was 74.6 and the sample was 640/o female. Subjects had a significantly poorer

HRQOL (p . O.OO1) on the Nottingham Health Profile than age- and sex-

matched normal values. lncreasing age was significantly associated with

increased deficits in energy, mobility, and greater social isolation. ln general,

women experienced less energy, poorer sleep patterns, decreased mobility, and

more labile emotional reactions, increased physical pain, and greater social

isolation compared to men. After adjustment for age- and sex-matched normal

values, however, the authors concluded that it was the younger male patients

who experienced the greatest deficits in HRQOL.



Pressure ulcers are another relatively common type of skin lesion.

Comparing a sample of 75 community-dwelling patients with pressure ulcers to

100 controls without ulcers, Franks, Winterberg, and Moffatt (2002) found

patients with pressure ulcers scored significant more poorly on physical and

social functioning than age- and sex- matched normative data. The difference

between cases and controls, however, did not reach statistical significance. The

authors concluded that patients with pressure ulcers experience some deficits in

their HRQOL compared with the general population, but the differences are

probably similar to patients receiving any type of community nursing care.

Neil and Munjas (2000) examined the experience of coping and living with

a chronic wound in 10 patients. Two major coping patterns were identified in this

study: (a) "contending with the wound", and (b) "staying home, staying back".

The latter pattern was associated with immobility, trouble walking, and being

isolated. Subjects reported problems with embarrassment, social isolation,

frustration, and fatigue.

Finally, it may also be of value to consider the literature related to HRQOL

in persons with amputations, as the mobility restrictions in those with DFUs may

somewhat parallel those who have undergone amputation. A study of 97 older

amputees byWeiss, Gorton, Read, and Neal (1990) reported a high incidence of

postoperative complications, stump revision, and mortality with poor HRQOL.

Ability to perform activities of daily living was found to be the most important

predictor of HRQOL in this study. Pell et al. (1993) investigated HRQOL in 149

amputees and an age- and sex-matched control group. Amputees reported
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significantly more problems with mobility, social isolation, lethargy, pain, sleep,

and emotional disturbance than controls. Mobility, however, was the only

significant independent factor after matched logistic regression. The differences

in social isolation and emotional distress lost their significance after adjustment

for mobility. The overall HRQOL after lower limb amputation was noted to be

poor, mostly because of reduced mobility.

Carrington, Mawdsley, Morley, Kincey, and Boulton (1998) examined 13

patients with DFUS, 13 patients with DM and unilateral amputation and 26

controls. They assessed psychological adjustment to illness, anxiety, depression,

and life satisfaction, and concluded that the psychological status of mobile

amputees was better than that of DFU patients, but not as good as persons with

DM who did not have DFUs.

Summary

lncreasing attention is being directed in the literature to the HRQOL of

persons with DFUs. Qualitative studies related to this topic have found that

mobility problems and social isolation are among the primary challenges faced

by those with DFUs. While the literature specifically related to the HRQOL of

persons with DFUs is still emerging, several studies found that HRQOL was

poorer in all domains for people with DFUs compared to published norms.

Studies examining HRQOL in individuals with wounds of various etiologies also

suggested that HRQOL was negatively impacted by these conditions. lt is

apparent that further study in still required to achieve a more in-depth

understanding of HRQOL of persons with DFUs.



This chapter identifies the methodology that was used to address the

research questions:

(1) What is the HRQOL of individuals with DFUs?

(2) What are the differences rn HRQOL for individuals with a current DFU, those

with a healed DFU, and population norms for the following groups: a) the general

population, b) individuals with DM, and c) individuals with hyper-tension?

(3) What are the differences in HRQOL between individuals with a current DFU

and those with a healed DFU?

This chapter provides a description of the study sample, the setting, the

instruments, and plans for analysis.

Design and Data Collection

A cross-sectional, comparative design was used in this descriptive study.

Data were collected between October, 2000 and July, 2002. A total of 114

patients from the Diabetic Foot and Complicated Wound Clinic (DFCWC) at the

Health Sciences Centre in Winnipeg, Manitoba were enrolled. Of these, 104

were interviewed. The investigator conducted six of the interviews and the

research assistants conducted 98. Four patients could not be reached by

telephone in spite of repeated efforts and six were ineligible as a result of: death

(2), language barrier (1), legal blindness (2), and phone disconnection (1). None

of the patients approached refused to participate.

CHAPTER THRET

Methods

-65-



The sample was composed of two groups of adults with DM aged 45 and

older: a) those with a current DFU of at least six months duration who were being

treated at the DFCWC, and b) those with a DFU which was now healed but were

being seen for ongoing follow-up at the DFCWC.

lnclusion criteria for both groups included: a) Type 2 DM diagnosed more

than one year ago, b) being followed as an outpatient at the DFCWC, and c)

able to understand and speak English. Exclusion criteria for both groups

included: a) requiring dialysis treatment, b) being legally blind, c) having a

previous contralateral limb amputation, d) residing in a long-term care or

personal care facility, and e) being unable to provide informed consent. Subjects

with a current ulcer classified as Wagner Grade V (gangrene of the whole foot)

were also excluded. lt was recognized that some participants might have more

than one ulcer.

Several methods of power analysis were considered in planning this

study. The SF-36 Scoring and lnterpretation Manual (Ware, 1993), for example,

provided estimates of sample sizes necessary to detect various differences in

average SF-36 scale scores.

ln order to use this method of power analysis, one must choose the SF-'l2

subscale that is of primary interest in a particular study. Given the preceding

review of the literature, it was reasonable to assume that physical functioning

might be the dimension most affected by the presence of DFUs. ln the SF-12, a

summary score is derived for this subscale.

Study Sample
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According to the estimates from the SF-36 Manual, the sample size

required to detect a moderate (10 point) difference on physical functioning

between two groups on a single measure would be 86 subjects per group. No

sample size estimates are available for use with the SF-12, which has one-third

of the items contained in the SF-36 and thus would require fewer subjects to

achieve similar power (Jeff Sloan, May 10, 1999, personal communication).

However, given the preceding review of the literature, it was hypothesized

that a large difference between the groups was reasonable to assume. ln order

to detect a large (20 point) difference in role limitations due to physical health

problems, the sample size required was 47 per group. These estimates assumed

a non-directional hypothesis (two-tailed test) with a false rejection rate of 5% with

a statistical power of B0%. ln other words, a real difference would be detected

B0% of the time using Ware's estimates. lt is worthwhile to note that a onelailed

test was appropriate because the direction of the HRQOL difference should be

evident. ln such a case, fewer subjects are required.

An alternative means of determining power is based on the method

developed by Sloan et al. (1997, 1998). Using a sample size of 68 subjects per

group provided 80% power to detect differences of 0.5 times the standard

deviation of the instrument in the average scores. This rule determines a priori

that any shift of 10 units or more (on a 120 point scale) is considered clinically

important (Jeff Sloan, May 10, 1999, personal communication). This can be

translated into an effect size of approximately B units on a transformed score that

has a theoretical range of 0-100. Hence, any difference in HRQOL between the
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sample and the age-standardized norm would be detected with B2o/o power using

a two-sided t-test and a 5% type 1 error rate. ln order to be conservative, an

extra 10% sample should ideally be accrued, giving a total sample of 75 subjects

per group.

The power analysis indicated the sample size required for a significance

level of 0.05 and a power of B0% would be 68 in each group. Because of the

lengthy recruitment process, however, it was decided to close recruitment al57

subjects with a current DFU and 47 with a healed DFU.

Setting

Subjects were recruited through the DFCWC at HSC. ln a retrospective

cohort study of patients attending the DFCWC (Rose et al., 1999), it was

reporled that a total of 327 palients were seen between July 1 , 1996 and June

30, 1998. Based on these data, itwas anticipated thatthe accrual of subjects

into the study would take approximately six to nine months. Data collection

began in October,2000 and was completed in July, 2002, thus taking twenty-one

months to complete. Data collection was hampered by attrition in research

assistant personnel and by heavy workload in the clinic.

A description of the DFCWC population is provided in order to illustrate

the types of patients seen in this setting. ln Rose et al.'s (1999) study involving

the DFCWC, two-thirds of the patients were Caucasian, while 31.1% were of

First Nations descent. Mean age of Caucasian patients attending the DFCWC

was 60.7 years (S.D.=14.1); mean age of First Nations patients was 54.7 years

(S.D.=12.8). Almost two thirds (62.8%) of the patients were male. The mean
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duratíon of DM since diagnosis for this population was 16.4 years (S.D.=10.6).

Six hundred and ninety-seven foot lesions were observed in 325 patients,

with some patients having as many as nine or ten ulcers (Rose et al, 1999).

Fifty-seven (17 .60/o) of patients presented with Wagner Grade 0 lesions, while

19.8% and 36. 1% had Wagner Grade 1 and 2 lesions respectively. Almost one

quarter (22.8%) of the lesions were graded as Wagner Grade 3. Relatively few

(12) patients had Grade 4lesions. Reported causes of foot lesions in this study

were: a) unknown (32.5%), b) mechanical trauma or injury eB%), and c)

inadequate footwear (20.9%). Other less frequent causes included: the presence

of a callus undermined to soft tissue (14.6%), thermal injury (2.2%), and

ischemia (1.8%).

Ethicar approvat was obtain "::::::Health Research Ethics Board

(University of Manitoba, Bannatyne Campus). All subjects were recruited through

the DFCWC at the Health Sciences Centre. This provided some degree of

control over provider/setting characteristics. Physicians and nurses working in

the DFCWC received an information package outlining the study and the

inclusion/exclusion criteria.

The sample of 57 subjects with a current ulcer and 47 subjects with a

healed ulcer was drawn from patients attending the DFCWC. (Patients with

healed DFUs are seen for follow-up and monitoring on a regular basis). The

physician reviewed the appointment list every Tuesday during the weekly clinic

and determined which patients were eligible for participation. As required by the
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Province of Manitoba Personal Health lnformation Act, clinic staff approached

patients who were eligible to participate to determine whether they might be

interested in obtaining further information about the study. The attending

physician provided a brief verbal description of the study to eligible participants.

The patient was asked if she/he was interested in participating. lf the patient

indicated an interest, the patient was provided with the following: a) a letter

outlining the project in further detail, and b) two informed consent forms (one of

which was completed and returned to the physician during this visit, the other

retained by the patient). lf the patient wished to consider participating, the

consent form was returned at the next appointment. The consenting patient's

name and telephone number was provided to the investigator and/or research

assistant who then contacted the subject by telephone to arrange a suitable time

for a telephone interview. A form on which participants indicated their preferred

day and time for the interview was included with the consent package.

Telephone interviews were chosen as the means of data collection for

several reasons. The instruments used have established reliability and validity in

telephone interviews. Private space for interviewing was not available at the

DFCWC. The cost of parking during the interview was also anticipated to be a

barrier to participation.

lnterviews were administered at a time mutually convenient for the subject

and investigator/research assistant. Pre-testing of the instrument by the

investigator took place with six subjects (three from the current ulcer group and

three from the healed ulcer group). No changes were required to the interview
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schedule. Following pre-testing, intervíews were conducted by the four research

assistants. One research assistant conducted 96 of the 104 interviews. The

duration of the interviews ranged from 30 to 55 minutes.

The interview proceeded in the order described in the lnstruments section.

The subject was asked each question by the interviewer, who recorded the

answer. The research assistants extracted data on health status from the

subjects' health records within 2 weeks of the interview.

lnstruments

The complete interview schedule is contained in Appendix A. Data were

collected from both the participant and from the health record.

Demographic Data

The participants directly responded to single-item questions on: a) date of

birth, b) ethnicity, c) employment status, d) income range, e) income source, f)

marital status, g) living arrangements, and h) education. These items were taken

from the Canadian Study of Health and Aging (1997).

Foot Care

Participants were asked to identify the individual primarily responsible for

their foot care, an issue of particular importance in this group.

Generic QOL lnstrument

The SF-12 is a widely used health status questionnaire which was

employed to operationalize generic HRQOL The SF-12 has become one of the

most widely used instruments for purposes of monitoring the health of both

general and specific populations (Ware, 1993). The SF-12 is a revision of the
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SF-36 that takes only one to two minutes to complete, although it demonstrates

good correlation with the original instrument (Ware, Kosinski & Keller, 1998).

Telephone administration has been validated as an appropriate means of

administering the SF-12 (Ware et al., 1998).

The SF-12 includes one or two items from each of the eight health

concepts included in the original SF-36: physical functioning, role limitations due

to physical health problems, bodily pain, general health, vitality (energy/fatigue),

social functioning, role limitations due to emotional problems and mental health

(psychological distress and psychologicalwell-being). Both standard (4-week)

and acute (1-week) recall versions are available. ln order to standardize the time

frames between instruments in this study, the one-week time frame was

selected. An example of an item on the SF-12 is "During the past four weeks,

how much did pain interfere with your normal work (including both work outside

the home and housework)?" Response categories included: not at all, a little bit,

moderately, quite a bit, and extremely.

ln devising the SF-12, Ware et al. (1998) constructed summary measures

to reproduce corresponding physical and mental health summary measures.

Regression methods were used to identify a subset of SF-12 items from the SF-

36 and robust weighting algorithms for reproducing the SF-36 PCS and SF-36

MCS. All eight SF-36 health concepts are represented with one or more items as

depicted in Table 2 (Ware et al., 1998).



Table 2.
Number of SF-12 and SF-36 Health Survey ltems per Concept

Concept

Physical Functioning (PF)
Role-Physical (RP)
Bodily Pain (BP)
General Health (GH)
Energy/Fatigue (W)
Social Functioning (SF)
Role -Emotional (RE)
Mental Health (MH)

Change in Health (HT)

Source: Ware et al., 1998

The two SF-12 summary measures were constructed to reproduce the

SF-36 PCS and MCS and to create two weighting algorithms. The 12 items

chosen achieved a multiple R2 of 0.911 in the prediction of the PCS-36 and

0.918 in the prediction of the MCS-36 in the general U.S. population. Ware et al.

(1998) concluded that a remarkably high degree of correspondence was

achieved in reproducing the SF-36 PCS and MCS summary measures using SF-

12 items, yielding correlations of 0.951 and 0.969, respectively, upon cross-

validation.

The SF-12 and improved scoring algorithms reproduced g0% of the

variance in the PCS-36 and MCS-36 in both general and patient populations,

and reproduced the profile of eight SF-36 health concepts sufficiently for large

sample studies. The reproductions of the PCS-36 and MCS-36 proved accurate

enough to warrant use of published norms for SF-36 summary measures in

SF-12

2
2
1

1

1

1

2
2

- tó-

SF-36

10
4
2
5
4
2
3
5

1



interpreting SF-12 summary scores.

Reliability estimates for the PCS-1 2 and the MCS- 12 were calculated

using data from general population surveys in the U.S. (McHorney, Kosinski &

Ware, 1994) and the U.K. (Brazier, Jones & Kind, 1993). Ware et al. (1998)

noted that, because of the relative heterogeneity of the SF-12 items (each item

was selected because it contained a unique variance), internal consistency

estimates of reliability are not applicable to single item measures. Test-re-test

estimation methods were thus relied upon. Test-re{est reliability coefficients for

the U.S. population were found to be .89 for the PCS-12 and .76 for the MCS-12

The content validity of the SF-12 compares favorably with that of the SF-

36 (Ware et al., 1998), which has been shown to represent the health concepts

most frequently included in common health measures. Validity of the SF-'l2 was

examined for a number of chronic conditions, including Type 2 DM. Ware et al.'s

(1998) results suggested that summary measures based on the SF-12 are likely

to reach the same conclusions as those based on the SF-36 in those with

chronic conditions.

Although the shorter SF-1 2 form improves efficiency and lowers cost for

both profile and summary scales, this scale does have a number of limitations.

The SF-12 reproduces the eight scale profile with fewer levels than the SF-36

scales and yields less precise scores, as would be expected for single-item and

two-item scales.

Global QOL lnstrument

While the SF-12 is a widely used measure of HRQOL, one of its
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limitations is that it does not directly ask the individual for their subjective rating

of HRQOL. As Sloan et al. (1998) pointed out, there is as yet no one instrument

which can reasonably lay claim to being a "gold standard" for measurement of

HRQOL. Recognizing that the use of alternative means of measuring HRQOL

may provide a more comprehensive picture, verbal analogue scales were also

used in this study.

Sloan et al. (1998) compared the HRQOL results obtained from the

simple, single-item Spitzer UNISCALE against three other instruments producing

single-value estimate of global HRQOL in a randomized comparison of patients

with advanced cancer. The UNISCALE is a single-item visual analogue scale

that asks the respondent to place an "x" in a long horizontal rectangle to indicate

how the patient would rate his or her HRQOL over the preceding week. The data

reported by Sloan et al. (1998) demonstrated good correlation and concordance

between the Spitzer UNISCALE and the other tools, suggesting that the

UNISCALE is an acceptable measurement tool for patients with advanced

cancer.

While visual analogue scales have been used extensively in clinical and

research settings, some limitations have been noted. Giorgi et al (1996), for

example, noted that many patients were unable to correctly interpret a visual

analogue scale and that categorical scales were more correctly and immediately

understood. Verbal analogue scales, in which subjects are asked to provide a

numerical rating rather than physically drawing an "x", may have the advantage

of being less confusing for subjects as well as more practical for use in a
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telephone survey. Verbal analogue measurements have been used successfully

in many clinical settings for ratings of variables such as pain.

For purposes of this study, four questions designed to assess overall

quality of life in four domains (physical, intellectual, social, and spiritual) were

used in a verbal analogue (0-10) format. These items have been used

successfully in clinical trials involving HRQOL measurement (Jeff Sloan, July 1g,

2000, personal communication). ln addition, two verbal analogue questions on

overall HRQOL and satisfaction with overall HRQOL were asked of both groups

as part of the condition-specific HRQOL instrument. one item required

participants to rate the degree to which having a DFU (either now or in the past)

has affected their HRQOL.

Sloan et al. (1998) proposed a 10% shift in HRQOL as being a reasonable

benchmark to determine a clinically significant difference. The 10% change has

psychometric substantiation for being an effect size representative of a

substantial shift in patients' QOL. While this study is not longitudinal, a 10o/o

difference in verbal analogue scores between the two groups will be considered

significant.

Because verbal analogue scales represent a subjective measurement at a

single point in time, mean scores for given populations are not available.

However, in a study of hospice patients with cancer by Bretscher et al (1999),

verbal analogue scores for physical, emotional, cognitive, existential, and

religious well-being were found to begin at about 60% (6.0) and remained stable

over time. Physical well-being was the lowest rated scale, while existential,



religious, and intellectualwell-being were the highest rated scales.

Condition-Specific H RQOL I nstru ment

The Cardiff Wound lmpact Scale (CWIS), a condition-specific 47 Llkerl-

item HRQOL instrument, was used to specifically examine the impact of a DFU

on HRQOL. Price (1999) reported that the scale took about 5-10 minutes to

complete. The CWIS provides a profile of scores for a) Well-Being, b) Physical

Symptoms and Daily Living, and c) Social Life. For the latter two subscales, the

subject was asked whether they experienced various symptoms and were asked

to report how stressful the individual symptom is for them.

A profile of responses to the CWIS was developed by Price (1999) for the

current ulcer group using the subscales identified by the author of the scale: well-

being, physical symptoms and daily living, and social life.

Medical Data

The subjects were asked to self-report whether they suffered from other

health conditions, including angina (a common symptom of the cardiovascular

disease known to be prevalent in the population with DM). Angina is recognized

as a potential confounding medical variable that may limit activity. ln addition, the

subjects were asked the number of years since diagnosis of DM. Subjects were

also asked to rate their own visual acuity.

The health records of subjects with a current DFU were reviewed. The

following data was obtained from the health record: a) total number of concurrent

DFUs, b) Wagner Grades of each DFU, c) location of each DFU, d) duration of

presenUmost recent DFU, and e) most recent HbArC (index of glycemic control).

-77 -
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Chart reviews yielded inconsistent and sparse data regarding Wagner Grades

and HbAIC

Data Analysis

All statistical analyses were done using SPSS and SAS. Both parametric

and non-parametric procedures were employed. Assessment of the normality of

data and for other assumptions required for the use of parametric statistical

analyses were conducted as required. Consultation on the data analyses

conducted was provided by Dr. Jeff Sloan, the thesis committee member who is

a statistician.

All variables were screened by inspecting descriptive statistics for: out-of-

range values, plausible means, and standard deviations, skewness, kurtosis, and

distribution of missing values and outliers. Means were identified for appropriate

variables to provide a profile of participants in the sample.

Chi square analysis was performed to analyze categorical variables such

as perceived health, living arrangements, ethnicity, and income. As anticipated,

neither the generic and disease-specific HRQoL measures were normally

distributed; non-parametric statistics were employed in the majority of instances,

although t-tests and analysis of variance were used to compare means between

multiple groups on the advice of the statistician.

The sF-12 physical (PCS-12) and mental (MCS-12) component summary

scales were scored using norm-based methods (Ware et al., 1998). Physical and

mental regression weights and a constant for both measures come from the

general u.s. population. Both the PCS-12and the MCS-12 scales were
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transformed to have a mean of 50 and a standard deviation of 10 in the general

U.S. population.

According to ware et al., (1998), scoring the PCS-12 and MCS-12 scales

involves four steps:

1) "cleaning" out-of-range values for item response choices and reverse

scoring four items so that a higher score indicates better health,

2) creating indicator variables (scored 110) for the item response choice

categories,

3) weighting indicator variables (using regression coefficients from the

general U.S. population), are aggregated, and

4) adding a constant (regression intercept), aggregated PCS-12 and

MCS-12 scores are standardized to have the same mean as the SF-36

versions in the general U.S. population.

Reverse coding of four items was required so that a higher item value

indicated better health for all SF-12 items and summary scales. The four items

were:

a) ln general, would you say your health is...

b) During the past four weeks, how much did pain inter-fere with ...

c) How much of the time...have you felt peaceful and relaxed?

d) How much of the time...did you have a lot of energy?

The second step in scoring the PCS-1 2 and MCS-12 summary scales

consisted of creating indicator variables (1/0) for all but one of the response

choice categories of each item. A one was assigned to the response choice if
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endorsed and a zero was assígned if it was not endorsed. Therefore, out of 4T

total possible response choice categories among the 12 items, only 35 indicator

variables were created. An indicator variable was not created for the response

choice category indicating the highest health state for each item.

The third step involves weighting of the indicator variables and a

computation of aggregate scores for PCS-1 2 and MCS-12 scales. Computation

of PCS-12 was achieved by multiplying each indicator variable by its respective

physical regression weight and summing the 35 products. Similarly, MCS-12 was

computed by multiplying each indicator variable by its respective mental

regression weight and summing the 35 products.

The fourth step involved transforming each summary scale to the norm-

based scoring, which is referred to as "50.10 scoring" because means of 50 and

a standard deviation of 10 are achieved in the general U.S. population. Forthe

PCS-12, this was accomplished by adding the respective constant to the sum of

the 35 products from step 2. Similarly, for the MCS-12, this was accomplished by

adding the respective constant to the sum of the 35 products. The constants

were obtained through the SF-12 reference manual.

ware et al (1998) recommend the use of scoring checks. physicar

function, physical role, and bodily pain should correlate highestwith the PCS-12

scale and lowest with the MCS-12 scale. The social functioning, emotional role,

and mental health items should correlate highest with the MCS-12 scales and

lowest with the PCS-12 scale. The correlation between the PCS-12 and the

MCS-12 should be very low.
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A number of techniques were used to examine the relationships between

each of the outcome variables (PCS-12, MCS-12, global QOL ratings, DQOL

scores, and CWIS scores). QOL scores obtained by the various instruments

were compared in a number of ways. Simple correlational statistics (Spearman's

rho or Pearson's r) were employed in addition to methods evaluating

concordance between instruments (Sloan et al., 1998). T-tests procedures were

used to test for similar profiles of QOL scores between groups. A difference of

10o/o or more of the theoretical range between tools has been operationally

defined as clinically significant. A 10% shift in an instrument with a range of 0 to

100 reflected a moderate effect size according to Cohen's method of

classification.

ln order to compute the CWIS scores, the following steps were taken

(Price, January '10, 2000, personal communication):

1) Scores for both a) Physical Symptoms and Daily Living, and b) Social

Life were calculated by adding total experience with total stress scores.

The Well-Being score was calculated by summing the seven items in the

scale.

2) These scores were then transformed onto a scale of 0-100 using the

following formula:

Actual Scores-Lowest Possible Score
x 100

Possible Score Range
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For the Physical Symptoms and Daily Living subscale, this means:

Actual Scores - 24
x 100

96
A variety of techniques were used to examine the relationships between

the outcome (HRQOL) variables and the predictor variables. Multiple regression

was employed as the data were assessed as being suitable for the technique,

that is, the residuals indicated that a) the errors are normally distributed with

mean 0; b) the errors have a constant variance; and c) the errors are

independent of each other (SPSS Applications Guide, 1999). According to

Hassard (1991), regression analysis provides an elegant and informative way of

testing the possible existence of, and describing the relationship between, an

outcome variable and explanatory variables. Multiple regression relates the

outcome variable to all the explanatory variables in the study and describes the

combined influence of the various explanatory variables on the outcome variable.

The assumptions underlying multiple regression involve the dependent variable

being continuous in nature, although the independent variables may be

categorical or continuous (Hassard, 1991).

Testing for significant differences in the characteristics between the

groups occurred after initial screening. Bivariate comparisons were made, testing

for significant differences at the 0.05 alpha level (one-tailed) between the current

DFU ulcer and healed DFU groups. Chi square analysis was performed to

analyze categorical variables such as perceived health, marital status, living

arrangements, education, and income. lt was anticipated that both the generic
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and condition-specific QOL measures would not be normally distributed and that

non-parametric statistics were most often employed.

lndependent variables were assessed for multicollinearity before model-

building. Multicollinearity occurs when a high degree of linear relationship among

independent variables occurs and creates estimation problems, producing large

variances for the slope estimate and consequently large standard errors

(Hassard, 1991). While the SF-12 does provide some general information about

ADL and mobility, and thus creates possible multicollinearity amongst these

variables, these were dealt with in the analysis process.

While the literature suggested variables that might be appropriate for

inclusion in a regression model, it was decided to select the independent

variables used in the equation on the basis of significant associations at the

bivariate level. The PCS and MCS scores were selected as the dependent

variables for the regression analysis.

Following the instructions of Ware et al. (1998), the PCS and MCS scores

of both the current and healed groups were compared to the published

population norms for healthy older persons in the general U.S. and Canadian

populations, and for populations with arthritis, hypertension, and DM in order to

address the second research question.



The major findings of this study are presented in five subsections. Details

on the following areas are included: (a) the total sample characteristics; (b) the

Cardiff Wound lmpact Scale (CWIS); (c) measures of HRQOL; (d) comparisons

of the HRQOL of subjects with a current DFU, those with a healed DFU and

population norms; and (e) comparisons of subjects with a current DFU and

subjects with a healed DFU.

Total Sample Ch aracte ri stics

The results obtained for the 104 subjects are presented in the following

order: Demographic Characteristics, General Health Status, and DM

Characteristics.

D e m og raph ic C h a racte ri sti c s

Gender. Males comprised 683% (n = 71) of the sample. This gender

distribution is similar to Rose's retrospective study (1999) of patients from this

same clinic and also reflects Lavery et al.'s (1998) finding that males are at

higher risk to develop DFUs.

Age. The average age of subjects was 63.87 years (S.D. = 9.68) with a

range of 45 to 86 years of age. This is somewhat older than the mean age of

patients included in Rose's study (1999), where the mean age of Caucasian

patients attending the DFCWC was 60.7 years (S.D = 1a.1); mean age of First

Nations patients was 54.7 years (S.D = 12.8). Table 3 presents the age

distribution of participants.

CHAPTER FOUR

Study Findings
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Table 3
Age Distribution (N = 104)

45-50

51-55

56-60

61-65

66-70

71-75

76-80
>80

Total

MaritdSfafus. The majority of subjects were married (62.1%). Sixteen

(15j%) were widowed; 10 were divorced (9]%); B had never been married

(7.8%);4 were separated (3.9%), and 1 lived in a common-law relationship

(1.0%). Table 4 displays cross-tabulations of age and being currently married.

Chi-square analysis revealed no association between age group and marital

status, that is, married or not married ( X'= '1.35, df = 3, p = .716).

I
17

16

18

19

10

11

4

104

ot-oJ-

8.7

16.3

15.4

17.3

18.3

9.6

10.6
3.9

100

Table 4
Association between Age Group and Marital Sfafus (N = 104)

Age (Years)

45-55
56-65
66-70
>70
Total

Currently Not
Married

12
12
6
I

39

Married

14
22
13
16
65

26
34
19
25
104
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Ethnicity. Most of the subjects reported their ethnic background as

Canadian (81.6%). Fourteen subjects reported being of Asian background

(13.6%) and four indicated their cultural background to be aboriginal/First

Nationsilnuit (3.9%). The fact that participants self-identified their ethnicity is

likely the cause of the disparity between the proportion of First Nations

individuals in this study and the proportion reported by Rose et al. (1999), who

found that almost one{hird of the DFCWC population was aboriginal.

Location of Residence. This variable refers to whether the subject lived

within the perimeter of Winnipeg, outside of Winnipeg but not on a reserye, or

outside of Winnipeg on a reserve. Manitoba is a province with a population of

approximately 1 .1 million, approximately 600,000 of whom reside within the

perimeter of the city. More than three quarters (78.60/0) of subjects lived within

the perimeter of Winnipeg, while 13 (12.6%) lived outside the perimeter of the

city but not on a reserve. Nine subjects (8.7%) lived on a reserve, suggesting

that some of the subjects who identified themselves as Canadian were likely

First Nations individuals.

Level of Education. Level of education varied greatly within the sample.

The highest level of education attained for more than half of the subjects (55.9%)

was primary school or some secondary education.



Table 5

Education Level Distribution (N = 104)

Level of Education

Primary
Some secondary
Completed secondary
Some community college/technical school
Completed commu n ity college/Techn ica I School
Some university
Completed university
Total

Annual lncome. Almost half of the subjects (47.1%) had an annual

income of less than $25,000, while 24.9% reported an income in excess of

$35,000. Four subjects refused to disclose the range of their annual income,

while seven subjects stated that they did not know the range of their annual

income. According to the Poverty Profile 1999 (2002) produced by the National

Council of Welfare Reports, the low income cut-off in 2001 for a family size of

one in a city (such as Winnipeg) with a population over 500,000 was $15,569,

while the same cut-off for a family of two was $18,997. More than one third

(34.6%) of subjects reported incomes of less than $15,000, falling into the low-

income cut-off group for a family size of two. Because subjects identified their

income in ranges, a median income cannot be reported. Based on the data,

however, it appears that $27,000 would approximate the median income of this

sample. The median income for Winnipeg in 1999 as reported by Statistics

Canada (February 12,2002, personal communication) was $24,000.

oa

12
47
16
5
6
7
11

104

11.8
44.1
15.7
4.8
5.8
6.7

10.8
100



Table 6
Distribution of lncome (N = 104)

Annual lncome Range

< $g,ggg
$10,000 - $14,ggg
$15,000 - $19,999
$20,000 - $24,ggg
$25,000 - $29,999
$30,000 - $34,ggg
$35,000 - $3g,ggg
$40,000 - $44,999
>$45,000
Refused
Don't Know
Total

Primary Source of lncome The primary sources of income for the

majority of subjects @a.a%) were: pension (41.2%), disability benefits (24.0%)',

employmenl(12.5%), and investments/interest (6.7%). Less often mentioned as

primary sources of income were: SocialAssistance (7.8%), old Age Security

(2.9%), Employment lnsurance (2.9%), and Worker's Compensation (1.0%).

Twenty (1g.zo/o)of subjects currently worked for pay. The number of

individuals who worked for pay is somewhat higher than the number who stated

employment was their primary source of income, possibly because the income

generated by pay was insufficient to qualify as the primary source of income.

lncome Adequacy. ln terms of how well their income satisfied their

needs, wide variability was again noted in the subjects' responses as illustrated

in Table 7. Twenty-three subjects (22.1%) indicated that their income did not

'16

20
B

5
I
10
7
J

16
4
7

104
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15.3
19.2
7.7
4.8
7.6
9.6
6.7
2.8
15.4
3.8
6.7
100
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satisfy their needs very well or was totally inadequate, while 56 subjects (53.8%)

stated that their income satisfied their need very well or adequately.

Table 7
lncome Adequacy (N = 104)

Very Well
Adequately
With Some Difficulty
Not Very Well
Totally lnadequate
Total

Satisfaction of Needs

Association between Age and lncome Range. Table B displays cross-

tabulations of age groups and income ranges. The 45-56 year old age group had

the largest proportion (58.3%) of subjects with an income of less than $'15,000.

No association between age group and income range was detected using Chi-

Square Analysis (X2 = 11.04, df = 9, p = .273).Participants who refused to

provide or did not know their income ranges were excluded from this and

subsequent analyses involving income ranges.

12
42
27
13
10
104

11.5
40.4
26.0
12.5
9.6
100



Table I
Age Group Versus lncome Range (N = 93)

Age Group < $'15,000
(Years)

45-54

55-64

65-74

>74

Total

12
(66,7%)

12
(33.3%)

10
(37 0%)

2
(21 7%)

36
(38.7%)

$15,000-
$29,999

2
(11.1%)

B

(13.e%)
7

(18.5%)
4

(3e 1%)

21
(21.5%)

Association between Age and lncome Adequacy. A significant

association between age group and the ability of subjects' income to satisfy their

needs was found (X2 = 19.73, df = 6, p =.02).lndividuals in the youngest age

group (45-54 years) had a greater likelihood of indicating that their income did

not satisfy their needs well or satisfied their needs poorly, while the oldest group

(more than74 years) had a greater likelihood of indicating their income satisfied

their needs very well or adequately. This may be due to older individuals having

more disposable income than younger persons, or perhaps due to the younger

group having responsibilities that required more income in order to fulfill, for

example, children at home or mortgage payments. Table 9 displays this data.

$30,000-
$39,999

1

(5.6%)
5

(22.2%)
3

(18.5%)
3

(17.4%)

17
(18.3%\
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> $40,000 Total

3
(16.7%)

11

(30.6%)
7

(25 e%)
3

(21.7%)

19
Q0.4o/o\

18

36

27

12

93



Table 9
Age Group Versus lncome Adequacy (N=104)

Age Group

45-54

55-64

65-74

>74

Total

Very
Well/Adequately

5
(25.0%)

1B

(48.6%)
19

(65 5%)
14

(77.8o/o)

56

Association between lncome Range and lncome Adequacy. There was

substantial variability within income ranges regarding the degree to which income

satisfied needs. Of those subjects with incomes of less than $15,000, 41.7%

indicated that their income met needs not very well, or poorly. Within this same'

income range, however, 27.8% indicated their income met their needs with

difficulty and 30.6% indicated that their income met their needs adequately or

very well. Overall, almost half of the participants reported that their income

satisfied their needs not very well, poorly or was totally inadequate. Table 10

displays the cross-tabulations of income range and income adequacy. lncome

adequacy was strongly associated with income range (X2 = 12.83, df = 3, p =

.005).

With Some
Difficulty

6
(30.0%)

12
(32.4%)

4
(13.8%)

3
(16.7%)

25

Not Very
Well/Poorly
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I
(36 0%)

7
(18 e%)

6
(20.7%)

1

(5.6%)
23

Total

20

37

29

18

104



Table 10
lncome Range Versus lncome Adequacy (N = 93)

lncome Range

< $15,000

$15,000-
$29,999
$30,000-
$39,999
> $40,000

Total

Very
Well/Adequately

11

(30 6%)
13
(65.0%)
11

(84.2%)
16
(80.0%)

51
(55.4%)

Association between Source of lncome and lncome Range. Table 11

displays cross-tabulations of source of income and income range. The majority

(69.4%) of subjects with incomes of less than $15,000 repofted the primary

source to be either disability benefits or pension. Five subjects in the lowest

income group reported their income source as social assistance. For subjects

reporting income in excess of $40,000, the primary sources of their income were

either employment or pension.

With Some Difficulty/ Total
Not Very Well/Poorly

25
(6e.5%)
7
(35.0%)
6
(15 8%)
4
(20.0%)

42
(44.6%\
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36

20

17

20

93
(100%)



Table 11

Source of lncome Versus lncome Range (N = 93)

lncome Source

Employment

lnvestments/lnterest

Employment
lnsurance
Worker's
Compensation
Disability Benefits

OAS

Social Assistance

Pension

Total

< $15,000 $15,000-
$29,999

2
(5 6%)

1

(2.8%)
2

(5 6%)
0

13
(36 1%)

1

(2.8o/o)

5
(17 s%)

12
(33 3%)

36

0

1

(4 Bo/o)

0

2
(e 5%)

b
(28.60/0)

2
(e 5%)

1

(4.8o/o)

I
(42 e%)

21

$30,000-
$39,999

4
(23 5%)

1

(5.e%)
0

0

1

(5 e%)
0

0

11

(64.7%)
17

Summary
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> $40,000 Total

Most of the participants were married, male, lived within the city of

Winnipeg, and identified themselves as Canadian. The average age of

participants was 63.9 years. More than one-third of participants reported annual

incomes of less than $15,000. Age and income were found to be associated with

perceived income adequacy.

H e alth Sfafus Ch a racte ri sti cs

6
(31 6%)

3
(15.8%)

1

(5.e%)
0

2
(10 5%)

0

0

7
(36 8%)

19

12

6

3

2

22

3

6

39

93

General Health Rating. As a component of the SF-12, subjects were

asked to rate their general health. Because this item has applicability to health
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status, it is reported in this section as well as in the section outlining the results

of the SF-12. More than half (51 .3 %) of subjects rated their health as excellent

or very good. Table 12 provides a summary of the overall health ratings.

Table 12
General Health Ratings (N = 104)

Health Ratinq

Excellent
Very Good
Good
Fair
Poor
Total

General Health Ratings and Age Group. The majority of subjects in each

of the age groups rated their health as very good or good. Proportionately more

individuals (10.3%) in the 45-56 year old age group rated their health as poor

than in any other age group. Of the 45-56 year old age group ,24.1% rated their

health as fair or poor, a proportion slightly less than the age group over 70 in

which 26.7% stated their health was fair or poor. Figure 1 illustrates the

percentage of subjects in each age category who selected the various health

ratings.

15
39
32
14
4

104

%

14.4
37.9
30.8
13.5
3.8
100



Figure 1

General Health Rating Versus Age Group (N = 104)

90

80
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60

50

40

30

20

10

0

General Heatth Ratings and Age. one way ANOVA was run to compare

the mean ages of subjects selecting each of the general health rating categories'

Table 13 displays the results, indicating that no difference was detected between

the mean ages of participants selecting any of health rating categories (F = '94,

p = .45).
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45-5t) 57-63 64-70

Age (Years)

Table 13
Analysis of Variance for General Health Rating

>10

Between GrouPs
Within Groups
Total

Sum of S

316.62
9159.80
9476.12

4
99
103

Mean

79.08
92.52

.86 .49
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Type of Health Conditions. ln order to examine health status, subjects

were asked to self-reporl whether or not they had a number of common health

conditions. All but four participants reporled problems with feet and ankles. High

blood pressure was the next most frequently reported health condition (61.5%),

followed in frequency by eye problems (57.7%), and arthritis/rheumatism

(56.7%)

Type of Health conditions and Age. The association between the

presence of health conditions and age was examined (Table 14). T-tests

comparing the mean age of subjects with or without the health conditions

established significant differences in mean participant age for several health

conditions: (a) subjects with high blood pressure were significantly younger (t =

2.56, p = .01) than those without high blood pressure, b) subjects with heart or

other circulatory problems (t = -2.06, p = .04), cancer (l= -2.10, p = .04), and

memory loss (t = -2.32, p = .02) were significantly older than those not reporting

these conditions.



Table 14
Association between Age and Health Condition (N=104)

Condition

High Blood Pressure
Absent
Present

Chest Pain
Absent
Present

Other
HearUCirculation
Problems

Absent
Present

Stroke
Absent
Present

Afthritis or
rheumatism

Absent
Present

Eye Problems
Absent
Present

Hearing Problems
Absent
Present

Chest Problems
Absent
Present

Stomach Problems
Absent
Present

Cancer
Absent
Present

Memory Loss
Absent
Present

Mean
age

39
63

81

21

S. D.

66.9
62.0

63.40
65.77

9.20 2.56 100
9.57

9.40 -1.0 100
10.75

74
2B

98
4

df

-97 -

62.69
67.04

64.03
60.25

62.64
64.83

64.02
63.78

63.12
67.21

64.30
62.06

63.01
67.05

63.43
72.60

62.71
67.91

Mean Age
Difference

9.91
8.43

9.75
8.26

9.29
9.95

9.07
1 0.18

9.42
10.35

9.37
11.07

9.36
10.41

9.67
5.12

9.41
9.75

44
5B

43
59

B3
19

B3
19

BO

22

97
5

79
23

.01

-2.06 100 .04

.32

4.92

-2.37

.76 '100

-1.13 100 .26

.45

-4.35

3.78

.13

-1.68 100

.912 100

-1.75 100

-2.10 100

-2.32 100

100 .90

-2.19

.244

-4.09

2.25

-4.03

-9.17

-5.20

.09

.36

.08

.04

.02
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Number of Health Conditions. The distribution of the number of health

conditions is found in Table 15. Problems.with feet and ankles were not included

in this analysis as all but four participants indicated that they had this condition.

The mean number of health problems was 3.16 (S.D. = 1 .90).

Table 15
Number of Health Conditions

Number of Health Conditions

0
1

2
3

4
5

6
>7

Total

Number of Health Conditions and Gender. The number of health

conditions was examined by gender to identify possible relationships (Table16).

Chi-square analysis revealed no relationship between these two variables (X2 =

1.66, df = 3, p =.65).

7
10
27
20
16
10
11

3

104

6.7
16.3
26.0
19.2
15.4
9.6
10.6
2.9
100



Table 16
Number of Health Conditions Versus Gender

Number of Health Male Female Total
Problems

<2 29 15 44
(40.8o/o) (45.5%) (42.3o/o)

3 16 4 20
(22 5%) (12.1%) (1e.2%)

410616
(14 1%) (18.2%) (15.4%)

>5 16 8 24
(22.5%) (24 2%) (23 1%)

Total 71 33 104
(68.3%) (31.7%\ (100%)

Number of Health Conditions and Health Rating. The majority of

individuals (68.2%) who rated their health as excellent or very good had two or

fewer health conditions. ln contrast, those with five or more health conditions

were almost equally split between the three health rating categories. The number

of health conditions was found to be significantly associated with health rating

(Spearman's rho = .380; p <.001).
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Table 17
Number of Health Conditions Versus Health Ratíng (N=104)

Number of
Health

Conditions

<2

3

4

>5

Excellent or
Very Good

Health

30
(68 2%)

11

(55 0%)
4

(25.0o/o)
I

(37 5%)

54
r51.e%)

Good Health

Total

Evaluation of Vision. The majorily (711%) of subjects reported that their

vision was good or fair, with 12 subjects (11 .5o/o) stating that their vision with

corrective lenses was poor.

Confirmed Medical Diagnoses. Data in Table 1B were also extracted

from the health record review to determine medical confirmation of four common

complications of DM (coronary disease, cerebrovascular disease, retinopathy

and nephropathy). Nineteen of the subjects' health records had no reference to

any of these diagnoses. Because of the incomplete nature of the health record in

some cases, these data should be viewed with caution.

12
(27.3%)

b
(30 0%)

7
(43 8%)

7
(2s 2%)

32
(30.8%)

Fair or Poor
Health
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2
(4 5%)

3
(15.0%)

5
(31.3%)

B

(33 3%)

18
(17 3%)

Total

44
(42 3%)

20
(1e 2%)

16
(15.4%)

24
(23 1%)

104
(100%)



Table 18
Presence of Confirmed Pathology (N=85)

Pathology

Coronary Disease Present
Cerebrovascular Disease Present
Retinopathy Present
Nephropathv Present

Duration of DM. Subjects reported having DM for an overall mean of

19.5 years (S D = 10.21) with a range of 1 to 49 years. Nine subjects (8.7%) had

DM for five years or less, 13 (12.5%) for 6 to 10 years, 19 (18.3%) for 11-15

years, 23 (22.1 %) for 16-20 years, 14 (13.5%) for 21- 25 years, and 32 (30.8%)

for more than 25 years. Given that DFUs are a sequela of long-standing DM, the

relatively lengthy period of time that subjects had had DM is not surprising.

Treatment of DM. The majority of subjects were treated with insulin

injections (60.6%), while 38.5% were treated with oral agents. One was treated

by diet alone.

Summary

The majority of pafticipants rated their health as excellent, very good or

good, although a higher proportion of the 45-56 year old group rated their health

as poor compared with other age groups. Excluding foot and ankle problems,

high blood pressure, eye problems, and arthritis were the most commonly

reported health conditions. Subjects with high blood pressure were significantly

younger than those without this condition, while subjects with heart of other
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26
6

26
5

-/o

30.6
7.1

30.6
5.9
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circulatory problems; cancer, and memory loss were significantly older than

those without these conditions. The number of health conditions was positively

associated with general health rating. The mean duration of DM in the sample

was 19.5 years.

DFU Characfersfics

Data on selected DFU characteristics were sought from the health record.

The majority of subjects (69.2%) in the study had one ulcer. Two ulcers were

noted for 23.1% of subjects (n = 24), three ulcers for 4.Bo/o (n = 5), and four

ulcers for 2.9o/o (n = 3).

Of the 57 subjects with a current DFU, 42 ulcers (73.9%) were classified

as Wagner Stage I (localized superficial ulcer) and 12 ulcers (21 .1%) were

classified as Wagner Stage llA (deep ulcer to tendon, bone, ligament or joint).

Data was not available on three participants. Practically speaking, this meant

that the participants had DFUs that were not infected or gangrenous.

Unfortunately, ABI and HbAIC results were often missing from the health

record. Only 32 ABI were recorded and only 31 HbAIC results were available. lt

is apparent that reliance on health records is often not a useful strategy for data

collection for these variables.

Duration of Healed Ulcer. For those 47 subjects with a healed ulcer who

participated in the study, nineteen (40.4%) had been healed less than three

months, twelve (25.5o/o) had been healed three to six months, four (8.5%) had

been healed seven to twelve months, and the remainder (25.6%) had been

healed for thirteen to eighteen months. The relatively high proportion of subjects
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with recently healed ulcers may have attenuated differences between the healed

and current group on a number of variables under consideration in this study.

Responsibility for Foot Care. The majority of subjects (76.9%) indicated

that they did not perform their own foot care. Only two subjects reported that they

did not receive foot care.

Table 19
I ndividu al Responsib Ie for Foot Care

Person Responsible for Foot Care

Self
Relative/friend
Nurse
Podiatrist
Other (Not specified)
No foot care
Total

The Cardiff Wound lmpact Scale (CWIS) is recorded in such a way that

high scores represent a good HRQOL and low scores represent a poor HRQOL.

The 57 subjects with a current DFU were asked to complete the CWIS. ln

addition to the individual item scores, three final profile scores were derived: (a)

well-being, (b) physical symptoms and daily living, and (c) social life.

WelLBehg lndividual ltems. All items on this subscale were scored from

5 to 1, with 5 being "strongly disagree" and 1 being "strongly agree". Table 20

displays data related to the subjects' anxiety about their wound that comprises

the subscale termed "well-being" by Price (1997). The item on confidence the

Cardiff Wound lmpact Scale (CWIS)

24
11

30
18
19
2

104

23.1
10.6
28.8
17.3
18.3
1.9
100
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wound would heal required reverse coding before summary scores were

calculated, and is reported in the reverse-scored form.

The vast majority of the 57 subjects indicated that they agreed or strongly

agreed that they were frustrated with healing (86.0%), were anxious about their

wounds (763%), yet were also confident that their wounds would heal (73.7%).

Appearance and impact of the wound on the family was not an issue for the

majority of patients.

Table 20
Proporfion of Subjects Strongly Agreeing or Agreeing with Well-Being ltems
(N=57)

Anxious about wound
Frustrated with healing
Confident wound will heal
Warry about another wound
Appearance is upsetting
Worry about bumping
lmpact on family and friends

Item

Physical Symptoms and Daily Living lndividual ltems. All items on this

subscale were scored 1 to 5 with 1 being "always" for frequency and 5 being "not

at all/not applicable" and 1 being "very stressful" and 5 being "not at all

stressful". Table 2'1 displays the frequency with which each item was repofted to

occur, while Table 22 displays the stress reported for each item. Mean scores for

frequency and stress of each item are reported in Table 23. There is a great deal

of variability apparent in the subjects' responses for frequency and stress.

% SA/A Mean S.D. Median

76.9
86.0
73.7
57.9
45.6
61.4
47.4

2.11
1.71
2.04
2.56
3.00
2.54
2.86

1.10
1.06
1 .11

1.33
1.32
1.38
1.38

Range

4
4
4
4
4
4
4
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Factors possibly associated with this variability, such as age and health status,

will be examined in a subsequent section'

With regards to the frequency of symptoms experienced, one-third

(33.3%) of subjects reported always having problems with everyday tasks,

although an almost equal proportion (29.8%) reported never having these

problems. The next most frequently noted problems were: (a) difficulty mobilizing

outside the house (29.8%), and (b) problems finding footwear (29.8%). More

than one quarter of subjects (28.1%) reported always experiencing frequent

leakage from the wound. The majority of subjects (80.7%) indicated that they

never experienced odor from the wound.



Table 21
Frequency of Symptoms Caused by Wound:
Physical Symptoms and Daily Living (N=57)

Disturbed sleep

Difficulty bathing

Difficulty mobilizing
around the house
Difficulty mobilizing
outside the house
Experience
frequent leakage
from the wound
Experience pain
from the wound
Experience
discomfort from
the dressing
Experience odor
from the wound
Problems with
everyday tasks
Problems finding
footwear
Financial
difficulties as a
result of the wound

Item Always Frequently Sometimes

2
(21 1%)

11

(1e 3%)
4

(8 8%)
17

(2e B%)
16

(28.1%)

B

(14 0%)
6

(10 5%)

2
(3 5%)

19
(33 3%)

17
(2e B%)

12
(21.1o/o)

11

(1e.3%)
o

(10 5%)
6

(10 5%)
B

(14 0%)
5

(8.8%)

6
(10 5%)

2
(3 5%)

2
(3 5%)

I
(14 0%)

8
(14.0%)

5
(8.8%)

I
(14.0o/o)

8
(14 0%)

12
(21 1%)

I
(15 8%)

I
(15 8%)

9
(15 8%)

B

(14.0%)

5
(B B%)

I
(14 0%)

4
(7.0o/o)

8
(14.0%)
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Seldom Not at all/Not
applicable

5
(8 8%)

3
(5 3%)

11

(1e.3%)
7

(12.3%)
8

(14.0%)

I
(14 0%)

6
(10.5%)

2
(3 5%)

5
(8.8%)

3
(5.3%)

I
(1.8%)

ln terms of the stress caused by symptoms, nineteen (33.3%) indicated

that the problems they experienced with everyday tasks were very stressful,

while seventeen (29.8%) found the difficulty they experienced mobilizing outside

of the house very stressful. Twelve subjects (21.1%) reported the problems they

experienced finding footwear very stressful. ln keeping with the 80.7o/o who never

21
(36 8%)

29
(50 e%)

24
(42.1o/o)

16
(28.1o/o)

19
(33.3%)

26
(45 6%)

35
(61.4%)

46
(80 7%)

17
(2e 8%)

25
(43.e%)

31
(54.4%)



experienced odor, 86.0% said it was not stressful.

Table 22
Sfress of Symptoms Caused bY Wound:
Physical Symptoms and Daily Living (N=57)

Disturbed Sleep

Difficulty bathing

Difficulty mobilizing
around the house
Difficulty mobilizing
outside the house
Experience frequent
leakage from the
wound
Experience pain from
the wound
Experience discomfofl
from the dressing
Experience odor from
the wound
Problems with
everyday tasks
Problems finding
footwear

Item Very

I
(15 8%)

4
(7.0%)

5
(B B%)

17
(2e B%)

3
(5 3%)

3
(5.3%)

o
(10.5%)

3
(5 3%)

19
(33 3%)

12
(211%)

Quite a

bit

B

(14.3%)
7

(12 3%)
4

(7 0%)
11

(1e 3%)
6

(10.5o/o)

B

(14 0%)
2

(3 5%)
2

(3 5%)
I

(14 0%)
6

(10 5%)

Moderately Slightly Not at all
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11

(1e.3%)
10

(17.5%)
11

(1e 3%)
10

(17 5%)
15

(26 3%)

12
(21.1%)

6
(10 5%)

1

(1 8%)
11

(1 e 3%)
7

(12.3o/o)

ln terms of aggregate data (Table 23), the most frequently reported

problems reported by these subjects were: a) problems with everyday tasks

(mean score = 2.97), (b) difficulty mobilizing outside the house (mean score =

3.08), and (c) experiencing leakage from the wound (mean score = 3.17).

However, the most stressful problems were not identical to the most frequently

occurring problems. The most stressful problems in descending order were: (a)

B

(4.Ao/o)
5

(B B%)
11

(1e 3%)
B

(14.0%)
10

(17.5o/o)

10
(17 5%)

5
(8 8%)

2
(3.5%)

I
(15 8%)

4
(7.0o/o)

21
(36 8%)

31
(54.4%)

26
(45 6%)

16
(28.1o/o)

23
(40 4%)

24
(42.1o/o)

38
(66.7o/o)

49
(86 0%)

17
(29.8o/ù

28
(4e 1%\
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difficulty mobílizing outside the house (mean score = 3.19), (b) problems with

everyday tasks (mean score = 3.27), and (c) disturbed sleep (mean score =

3.41). Thus, difficulty mobilizing outside the house again appeared as both a

frequently occurring and stressful problem.



Table 23
Frequency and Sfress Caused by Wound:
Physical Symptoms and Daily Living (N = 57)

Disturbed sleep
Frequency
Stress

Difficulty bathing
Frequency
Stress

Difficulty mobilizing around the house
FrequencY
Stress

Difficulty mobilizing outside the house
Frequency
Stress

Experience leakage from the wound
Frequency
Stress

Experience pain from the wound
Frequency
Stress

Experience discomfort from the dressing
Frequency
Stress

Experience odor from the wound
FrequencY
Stress

Problems with everydaY tasks
Frequency
Stress

Problems finding footwear
Frequency
Stress

Financial difficulties as a result of the
wound

FrequencY
Stress

3.23 1.31
3.41 1.49

3.65 1.64
3.94 1.39

3.90 1.59
3.90 1.28

3.08 1.66
3.'19 1.54

3.17 1.59
3.72 1.27

3.70 1.44
3.79 1.28

4.08 1.37
4.21 1.33

4.51 1.22
4.69 1.02

2.97 1.67
3.27 1.50

3.21 1.78
3.53 1.65

3.57 1.65
3.63 1.64
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Median

3
4

5
5

4
4

4
4

4
4

3
3

3
4

4
4

5
5

10
4

4
4

4
4

4
4

5

5

3
3

3
3

5
5

4
4

4
4

4
4

4
4

4
4



-110-

Social Life Individual ltems. All items on this subscale were scored 1 to 5

with 1 being "always" for frequency and 5 being "not at all/not applicable" and 1

being "very stressful" and 5 being "not at all stressful". Table 24 displays the

frequency of social symptoms experienced. Almost half of the subjects (45.60/0)

reporled that they had always or frequently difficulty getting out and about, while

4Z.B% always or frequently had limited contact with family and friends. Because

these proportions are very similar, it may be plausible that contact with family

and friends was limited by difficulty getting out and about. These findings provide

additional support to the findings reported in the previous section with respect to

difficulties mobilizing outside the home being a source of concern. The items

"wanting to withdraw from people" and "not going out for fear of bumping the

wound" were the items most often rated "not at all" (68.4% and 66.7o/o,

respectively).



Table 24
Frequency of Symptoms Caused by Wound:
Social Life (N=57)

Item

Difficulty getting out
and about
Relying more on
others
Family/friends
being
overprotective
Unable to enjoy
usual social life
Limited contact
with family/friends
Not going out for
fear of bumping the
wound
Wanting to
withdraw from
people

Always Frequently Sometimes Seldom

19
(33 3%)

B

(14.0%)
6

(10 5%)

17
(2e.8%)

19
(33 3%)

5
(7.0%)

4
(7 0%)

7
(12.3%)

15
(26.3%)

6
(10 5%)

11

(1e 3%)
b

(10 5%)
5

(7.0o/o)

7
(12.3o/o)
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6
(10.5%)

10
(17.5%)

13
(22 8%)

10
(17.5%)

7
(12 3%)

7
(12.3%)

6
(10 5%)

ln terms of the stress caused by symptoms, seventeen (29.8%) repofted

that being unable to enjoy their usual social life was very stressful. This symptom

was rated the most stressful, but was not the item rated as occurring the most

frequently. Similar to the responses to the frequency items, 12 (21.1%) reported

that difficulty getting out and about and limited contact with family and friends

was very stressful. Forty subjects (70.2%) did not find wanting to withdraw from

people stressful, which correlates closely to the 39 individuals (68.4%) for whom

this symptom never occurred or was not applicable.

4
(7 0%)

4
(7 0%)

6
(10 5%)

1

(1 8%)
4

(7 0%)
2

(3 5%)

1

(1 8%)

Not at
all/not

applicable

21
(36 8%)

20
(35 1%)

¿o
(45 6%)

1B
(31 6%)

21
(36 8%)

3B
(66.7%)

39
(68/%)



Table 5-25
Sfress of Symptoms Caused bY Wound:
Socia/ Life (N=57)

Difficulty getting out
and about
Relying more on
others
Family/friends being
overprotective
Unable to enjoy usual
social life
Limited contact with
family/friends
Not going out for fear
of bumping the
wound

Item

12
(21.1%)

I
(14.0%)

5
(B.B%)

17
(2e 8%)

12
(211%)

5
(8.8%)

Quite a bit

Wanting to withdraw

7
(12.3o/o)

B

(14.0%)
4

(7.0%)
11

(1e.3%)
7

(12 3%)
3

(5.3%)

from oeoole

ln terms of aggregate data, the most frequently occurring problems were:

(a) unable to enjoy usual social life (mean score= 2.Bg), (b) difficulty getting out

and about (mean score= 3.06), and (c) limited contact with family and friends

(mean score= 3.07). For this subscale, the most frequently occurring problems

were identical to the most stressful problems. The most stressful problems were:

(a) unable to enjoy usual social life (mean score= 3.17), (b) difficulty getting out

and about (mean score= 3.17), and (c) limited contact with family and friends

(mean score = 3.44).

o

(15.8%)
10

(17 5%)
b

(10 5%)
10

(17.5%)
B

(14.0%)
B

(14 0%)
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Sliqht

5
8.8%

B

(14.0%)
11

(1e 3%)
11

(1e.3%)
1

(1 8%)
o

(15 8%)
4

(7 0%)

Not at all

4
7.0%

21
(36 8%)

20
(35.1%)

31
(54.4%)

1B
(31.6%)

21
(36.8%)

37
(64 e%)

5
8.8%

3

5.3%
40
0.2%



Table 5-26
Frequency and Sfress Caused by Wound:

Social Life (N=57)

Mean S.D. Median Range

Difficulty getting out and about
FrequencY
Stress

Relying more on others
FrequencY
Stress

Family/friends being overprotective
FrequencY
Stress

Unable to enjoY usual social life

FrequencY
Stress

Limited contact with family/friends
FrequencY
Stress

Not going out for fear of bumping wound
site

FrequencY
Stress

3.06
3.38

3.25
3.45

3.8'l
4.05

2.89
3.17

3.07
3.44

4.06
4.11

4.15
4.23
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Wanting to withdraw from PeoPle
FrequencY
Stress

1.74
1.56

1.52
1.46

1.39
1.35

1.63
1.53

1.52
1.67

1.41
1.36

1.37
1.34

HRQOL Singte ltems. The cwls also contained two single item

measures (verbal analogue scales) examining HRQOL. The first item required

subjects to rate the overall quality of their lives over the past week where 0 was

,,my quality of life is the worst possible" to ',l0 which was "my quality of life is the

best possible". The mean for this item was 6'47 (S.D. = 2'29) The second item

required subjects to provide a rating of how satisfied they were with the quality of

3

4

3
4

4
5

3
3

4
4

5
5

5
5

4
4

4
4

4
4

4
4

4
4

4
4

4
4
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their lives overall where 0 meant "not at all satisfied" and 10 meant "Very

satisfied". The mean for this item was 6.27 (S.D.=2.49)'

CWtS Profite of Scores. Following the instructions for scoring the CWIS,

one item was recoded and scores transformed using the formulae described in

the methods section. Higher profile scores indicate greater quality of life.

Reliabilities of each subscale were assessed using Cronbach's cr and were found

to be satisfactory. The Well-Being Subscale q was .78, the Physical Symptoms

and Daily Living q was .90, and the Social Life Subscale q was .89.

The CWIS profile of scores is displayed in Table 27. Well-being had the

lowest mean score (35.09 + 5.64), followed by Social Life (52.57 + 5.87).

Physical Symptoms and Daily Living had the highest mean score (58.09 + 5.01).

Table 27
Profiles of Transformed Sca/e Scores

Profiles

Well-Being

Physical
Symptoms
Social Life

Mean

35.09
(SE=2.81)
58.06
(SE=2.50)
52.57
(SE=2.88)

These scores are compared in Figure 2 against the CWIS findings of

Price and Harding (2000) in a study of 32 patients with chronic wounds. ln this

study the mean score for the well-being subscale was 31; for physical symptoms

and daily living 52, and for social life 61. Based on inspection of means, the

Cl (Lower, Median Variance
U

29.45
40.73
53.05
63.07
46.70
58.25

28.57

62.5

57.14

451.50

356.97

474.19

21.25

'18.90

21.78

Range

100

72.92

71.42



subjects in the present study were found to have a similar well-being score

(35.09), a higher physical symptom and daily living score (58.06), and lower

social life score (52.57).

Figure 2
Comparison of CWIS Profile of Scores
Price and Harding (2000) Versus Present Study

70

60

50

40

30

20

10

0

Well-Being Physical Social Life
Symptoms

Summary

The Well-Being Subscale, which contained items specifically related to

the wound, was found to have the lowest mean score of the three CWIS

Subscales (35.09 + 5.07). Most participants were frustrated with healing and

anxious about their DFU. The Social Life Subscale was rated somewhat higher,

with a mean score of 52.57 + 5.87. A substantial number of participants

indicated they had difficulty getting out and about and had limited contact with

family and friends. The item rated most stressful in the Social Life Subscale was

the inability to enjoy their usual lives. The Physical Symptoms and Daily Living

Subscale had a somewhat higher mean score of 58.06 + 5.01, with participants
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reporting difficulties with everyday tasks, difficulty mobilizing outside the house

and having problems finding footwear. The mean subscale scores were

comparable to those obtained in another study.

HRQOL Measures

Subjects in both the current ulcer and healed ulcer groups responded to a

number of measures designed to assess HRQOL. Aggregate data are presented

in the following section. Two distinct measures were employed to examine

HRQOL for the entire sample: (a) four single item verbal analogue scales

(physical, emotional, spiritual, intellectual quality of life) and (b) the SF-12.

Single ltem Verbal Analogue Sca/e Scores

Subjects were asked to rate their well-being in four different domains

(physical, emotional, spiritual, and intellectual) on a scale from 0 to 10 where 0

meant "the worst it could be" and '10 meant "the best it could be". lntellectual

well-being was the highest-ranked of the four scales with a mean score of 8.11 +

.40, with 73.1% of parlicipants rating this scale eight or higher. lntellectual well-

being was followed respectively by spiritual well-being (7.21 + .54), and

emotional well-being (6.81 1 .48). Physical well-being (6.28 + .45) was the

HRQOL scale with the lowest mean score in this sample of subjects. lt was

interesting to note that there was substantial variability in the scores, wilh 41.3%

of subjects rating their physical well-being a score of five or lower and 35.6%

choosing scores of eight or higher.

Using the criterion of a 10% difference in verbal analogue scale mean

scores being clinically significant (Sloan et al., 1998), the physical well-being
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score was found to be significantly lower than intellectual well-being, although

there was a 9.3% difference between the physical and spiritual well-being scores

approached the 10% cut-off. Comparing the domain mean scores with the global

HRQOL scores obtained from the CWIS, again only the intellectual well-being

scale mean was found to be significantly higher. The mean score for overall

quality of life on the CWIS was 6.47 + .77,while satisfaction with overall quality

of life on the CWIS was 6.27 + .46.

Table 28
Srng/e ltem HRQOL Measures (N=104)

Item

Physical
Well-Being
Emotional
Well-Being
Spiritual
Well-Being
lntellectual
Well-Being
Overall
HRQOL
Satisfaction
with QOL

CI
Mean (Lower Median Variance S.D

uppe0

6.28
(SE= 230)

6.81
(SE= 234)

7.21
(SE= 273)

811
(SE= 203)

6.27
(SE= 243)

6.47
(SE= 252)

5.83
6.73
6.33
7.28
6.67
7.75
7.71
8.51
5.81
6.78
5.70
670

Number of Health Conditions and Verbal Analogue Sca/e Scores. The

number of health conditions was significantly correlated with each of the verbal

analogue scales, although many of the associations were weak. The correlation

between physical well-being and number of health conditions was the strongest

atr=-.34(p<001).

7.0

7.0

8.0

90

7.0

7.0

5.24

5.65

7.37

4.08

6.17

5.29

Range

2.29

238

2.72
I

2.02

2.49

251

0-10

0-1 0

0-1 0

0-9

0-1 0

0-1 0

<5

43
(41.3%)

28
(26.e%)

23
(22.1%)

13
(12.5%)

36
(34.6%)

31

(2e.8%)

>8

37
(35 6%)

51
(4e.0%)

56
(56.0%)

76
(73.1o/o)

41
(3e.4%)

38
(36 5%)



Table 29
Correlations between Number of Health Conditions and Verbal Analogue
Scores

Quality of Life in the Past Week
Satisfaction with Overall Quality of Life
Physical Well-Being
Emotional Well-Being
Spiritual Well-Being
I ntellectual Well-Beinq

General Health Rating and Verbal Analogue Sca/e Scores. Because

ratings of general health are often considered a proxy for HRQOL, the SF-12

item "ln general, my health is..." (towhich possible responses included excellent,

very good, good, fair or poor) was examined for associations with verbal

analogue scale scores. As can be seen in Table 30, strong associations are in

fact evident between general health rating and all verbal analogue scale scores.

Physical well-being and general health rating were almost perfectly correlated (r

= -.97, p <.001), while a moderate correlation was also noted between QOL in

the past week and general health rating (r = -.64, p < .001). The association

between general health rating and overall QOL, though, was somewhat weaker

(r = -.49, p <.001), suggesting that physical well-being may be less closely tied to

more remote perceptions of QOL than to current assessment of HRQOL.

General health ratings are thus probably a close approximation of physical well-

being, but not necessarily of other measures of HRQOL.

Pearson's r

- .17
- .22
- .34
- .22
-.18
-.29
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.04

.02

.00

.01

.04

.00



Table 30
General Health Rating and Verbal Analogue Sca/e Scores

Comparison

Overall QOL
QOL in the Past Week
Physical Well-Being
Emotional Well-Being
Spiritual Well-Being
I ntellectual Well-Beinq

SF-12

The SF-12 is comprised of 12 items that yield two summary measures. (a)

Physical Health Component Summary (PCS) and (b) Mental Health Component

Summary (MCS). Responses to the individual items are of value in considering

the factors affecting health-related quality of life of this sample. Each of the items

will be examined individually in the following sections.

PCS ltems. Table 31 lists the item response frequencies for the PCS.

General health was rated as excellent or very good by 51.9% of subjects, while

17 .3% rated their health as fair or poor. However, 404% suggested that their

physical health limited their activities "a lot". More than half the subjects (55.8%)

reported that their physical health significantly limited their ability to engage in

moderate activity. The majority (65.4%) reported thai they accomplished less

than they would like as a result of their physical health. Limitation in work or

other activities as a result of their physical health occurred for more than three-

quarters (79.8%) of subjects. Pain interfered with activity extremely or quite a bit

Spearman's r

-.49
-.64
-.97
-.58
-.57
-.42
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<.001
<.001
<.001
<.001
<.00'1
<.001



for 22.1o/o of subjects, but was not at all a problem for 40.4% of subjects.

Table 3'l
PCS ltem Response Frequencies

PCS ltem

ln general, my health is
Excellent
Very Good
Good
Fair
Poor

Health limits moderate activities
Yes, limited a lot
Yes, limited a little
No, not limited at all

Health limits climbing several flights of stairs
Yes, limited a lot
Yes, limited a little
No, not limited at all

Accomplished less than would like as a result of physical
health

Yes
No

Limited in work or other activities as a result of physical
health

Yes
No

Pain interfered with normal work
Not at all
A little bit
Moderately
Quite a bit
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n

15
39
32
14
4

%

14.4
37.5
30.8
13.5
3.8

40.4
35.6
24.0

55.8
26.0
18.3

65.4
34.6

79.8
20.2

40.4
26.9
10.6
16.3
5.8

42
37
25

MCS ltems. Table 32 lists the item response frequencies for the MCS.

More than one third of subjects (36.5%) agreed that they accomplished less than

58
27
19

6B
36

B3
21

42
28
11

17
6



-121-

they wished as a result of emotional problems and 23J% agreed that they did

not do work as carefully as usual as a result of emotional problems. The majority

of subjects (73.0%) repoded feeling calm and peaceful all or most of the time.

About a third (32.7%) reported feeling a lot of energy only a little or none of the

time and 73.1o/o reported down-heafted and blue never or a little of the time.

Over halt (52.9%) reported that physical or emotional health problems never or

only a little of the time interfered with their social lives.



Table 32
MCS ltem Response Frequencies

Accomplished less than would like as a result of emotional problems
Yes
No

Didn't do work as carefully as usual as a result of emotional
problems

Yes
No

Time spent feeling calm and peaceful
All of the time
Most of the time
Some of the time
A little of the time
None of the time

Time spent feeling a lot of energy
All of the time
Most of the time
Some of the time
A little of the time
None of the time '

Time spent feeling down-hearted and blue
All of the time
Most of the time
Some of the time
A little of the time
None of the time

How much of the time physical or emotional health has inter-fered

with social activities

MCS ltem
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n

38 36.5
66 63.5

24 23.1
80 76.9

20 19.2
56 53.8
18 17 .3
7 6.7
3 2.9

5 4.6
26 25.0
39 37.5
29 27.9
5 4.8

1 1.0
7 6.7
22 21.2
30 2B.B
44 42.3

All of the time
Most of the time
Some of the time
A little of the time
None of the time

Correlations between PCS ltems and Verbal Analogue Sca/e Scores. ln

order to examine the associations between the individual PCS items and the

10 9.6
19 18.3
20 19.2
14 13.5
41 39.4
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verbal analogue scores, Spearman's rho was employed (Table 33). All of the

verbal analogue scale scores were significantly associated with the PCS item "ln

general, my health is ...". This item was very strongly correlated (r = -.970, p <

.001)with the physical well-being score. The least strong relationship between

general health and the single item verbal analogue scales was with intellectual

well-being, although a moderate correlation of r = -.395, p < .001 was still noted.

One may speculate that general health may represent an amalgam of the

various dimensions of well-being, but is most clearly related to physical health.

LePlege and Hunt (1996) agree with this assertion, although Rubin and Peyrot

(1999) suggested that general health may be more closely associated with

emotional health.

All of the verbal analogue scores were found to be significantly associated

with the PCS items, with the exceptions of: (a) satisfaction with overall HRQOL

was not associated with being limited in work or other activities, (b) intellectual

well-being was not associated with being limited in work or other activities, and

(c) spiritual well-being was not associated with climbing stairs or being limited in

work or other activities. The PCS item relating to being limited in work or other

activities thus stands out as not being linked in the same way as the remaining

PCS items to some global HRQOL ratings.



Table 33
Correlations between PCS ltems and Verbal Analogue Scores
(N=104)

PCS ltem

General health -.423

Limits
moderate (p=.012)
activities
Climbing stairs .244

(p=.013)
Pain interferes -.225

Overall
QOL

Verbal Analogue Scale Scores

Satisfaction Physical
with Overall Well-

QOL Beins

(p< 001)
.246

Limited in
work/activities (P=.044)
Accomplished .255

-.563
(p< 001)

.469
(p< 001)

.293
(p=.003)

-.380
(p<.001)

.033
(p=.738).

.425
(p<.001)less than

desired
.Not significant at .05 level

(p=.022)
.198
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Correlations between MCS ltems and Verbal Analogue Scores. As

displayed in Table 34, most items of the MCS were correlated using Spearman's

rho with all of the verbal analogue scale scores. The MCS items were, not

surprisingly, most strongly correlated with emotional well-being in every instance

except for the item on energy ("How much of the time during the past week have

you had a lot of energy?). The energy item was most strongly correlated with

physical well-being (r = -.431, p <.001).

The exception is the lack of correlation (r = .058, p = .559) between the

item "How much of the time in the past week have you felt down-hearted and

-.970
(p<.001)

.501
(p<.001)

.356
(p<.001)

-.418
(p<.001)

.236
(p= 016)

421
(p<.001)

Emotional lntellectual
Well- Well-Being
Being

(p= oo9)

-.558
(p<.001)

.435
(p<.001)

.298
(p=.002)

-.345
(p<.001)

.281
(p=.004)

.447
(p<.001)

-.395
(p<.001)

.233
(p=.017)

.239
(p=.017)

-.345
(p<.001)

.022
(p=.827).

.389
(p< 001)

Spiritual
Well-
Being

- 479
(p<.001)

.318
(p<.00'1)

.056
(p=.570)*

-.226
(p=.024)

.162
(p=.108).

.196
(p=.046)
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blue?" and intellectual well-being. Being downhearted and blue was, surprisingly,

only moderately correlated with emotional well-being (r = .415, p ..00'l). lt would

seem that both items might reflect aspects of depression.

Table 34
Correlations between MCS ltems and Single ltem Verbal Analogue Scores
(N=104)

MCS ltem

Accomplished .347
less (p..oot ) (p< 001) (p=.001) (p<.001)
Didn't do work .382 .341

(p..oot) (p<.001) (p=.028) (p< 001)
Calm and -.474 -.408 -.373 -.542
peaceful (p..OOt) (p< 001) (p. OOt) (p<.001)

Overall
QOL

Energy

VerbalAnaloque Scale

(p..oot) (p< 001) (p..oot) (p'.001)
Downhearted .362 .342 .211 '.415

and blue (p..oot) (p<.001) (p=.031) (p<.001)

Satisfaction Physical Emotional
with Overall Well- Well-

QOL Being Being

lnterfered with .464
social activities (p<.001) (p<.001) (p<.001) (p<.001)
* Not associated at the .05 level.

460 .330 .448

-.339 -.414 -.431 -.375

SF-12 Summary Sca/e Scores. ltems were recoded, transformed, and

weighted as described in the Methods chapter to have a mean of 50 and a

standard deviation of '10 with a possible range of 0 - 100 in the general U.S.

population. Table 35 provides the details of these analyses. The mean score for

the PCS in this sample was 37.38 + 1.89, while the MCS was considerably

higher at 51.16 + 1.88. Neither distribution can be considered normal.

Sca/e Reliabilities. Reliability of the PCS was .40 and of the MCS .23

.215 .420

lntellectual Spiritual
Well-Being Well-

Being

598 .521 .603

256
(p<.001)

.274
(p=.005)

-.409
(p<.001)

1'>e
-.JJrJ

(p<.001)
.058"

(p=.559)
.373

(p< 001)

.301
(p<.001)

.296
(p=.003)

-.514
(p..oo1)

-.353
(p<.001)

258
(p=.01)

.523
(p<.001)
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using Cronbach's coefficient alpha. Ware et al. (1998) noted that, because of the

relative heterogeneity of the SF-12 items (each item was selected because it

contained a unique variance), internal consistency estimates of reliability such as

Cronbach's alpha are generally not applicable to single item measures. Ware et

al. (1998) do not reporl Cronbach's alpha coefficients forthe SF-12, but indicate

that test-retest reliabilities as being 0.89 in the U.S.

Table 35
Summary Sca/e Scores (N=104)

PCS 37.38

MCS 51 .16

Age and SF-12 Summary Sca/e Scores. Age was not correlated with

scores on either of the SF-12 summary scales. The Pearson correlation between

age and the PCS was r = -.107 (p = .287) while the Pearson correlation between

age and the MCS was r = .024 (p = .810).

Gender and SF-l2 Summary Sca/e Scores. As displayed in Table 36, no

association was found between gender and either the PCS or MCS scores.

Cl Median
(Lower, Upper)

35.49
39.27
49.28
53.04

36.32

53.48

S.D.

9.49

9.41

Range

38
(20-58)
40
(27-67)



Table 36
SF-12 Summary Sca/e Scores versus Gender

PCS
Male
Female
MCS
Male
Female

37.53
36.44

50.96
52.04

Maritatsfafus and SF-12 Summary Sca/e Scores. Because marital status

had been associated with HRQOL in the literature, the means of the PCS and

MCS scores were compared in terms of marital status (Table 37) using ANOVA.

Marital status categories were collapsed into the following groups: (a) never

married (n = 8), (b) married or living common- law (n = 64), (c) divorced or

separated (n = 14), and (d) widowed (n =.16). There was no difference between

the marital status categories on PCS scores, but a significant difference was

detected on the McS scores (F = 5'60, p = '001)' Participants who had never

been married had a mean MCS score of 40.42 + 9.96 compared with mean MCS

score of 53.13 + 2.07 for those who were married or living common law.

9.57
9.44

9.34
9.59

1.14
1.67

1.11
1.69
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.540

-.538

101

101

.590

.592



Table 37
Maritalsfafus and SF-12 Summary Sca/e Scores

PCS
Between GrouPs
Within Groups
Total
MCS
Between GrouPs
Within Groups

Total

Sum of

35.06
9172.36
9207.41

1302.60
7681.22

8983.83

lncome Adequacy and SF-l2 Summary Sca/e Scores. The mean PCS

and MCS scores were compared between three different income satisfaction

groups: (a) those who said their income met their needs very well or adequately

(n = 54), (b) those who said their income met their needs with some difficulty (n =

27), and (c) those who said their income met their needs not very well or was

totally inadequate (n= 23). Subjects who said their income met their needs not

very well or was totally inadequate had the highest mean PCS score of the three

groups (3g.34 + 3.g3). ln contrast, group reporting the lowest income adequacy

also had the lowest mean MCS score (47.48 + 4.98).

The analysis of variance (Table 38) demonstrated were no significant

differences in mean PCS (F = .81, p = '45) and MCS (F = 2'56' p = '08) scores

between the income adequacy groups, although the MCS difference does

approach significance.

Mean Square

3
99
102

3

99

102

11.69
92.65

434.20
78.59
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.'13 .94

560 .001



Table 38
Income Adequacy and SF-12 Summary Sca/e Scores

PCS
Between Groups
Within Groups
Total
MCS
Between Groups
Within Groups

Total

Sum of
Squares

146.69
9060.72
9207.41

437.36
8546.46

B9B3.82

Income Range and SF-12 Summary Sca/e Scores. Mean PCS and MCS

scores Were compared between four income groups. lnterestingly, the group

earning an annual income of $15,000 or less had a higher mean PCS score

(36.21+ 3.08) than those earning between $15,000 and $29,'999 (35.05 + 1.92)

and those earning between $30,000 and $39,999 (35.84 t 5.93). The subjects

earning $40,000 or more had the highest mean PCS score (40.78 + 5.97). There

is a 5.73 difference between the highest and lowest mean PCS scores,

suggesting a clinically and statistically significant difference.

The highest income group also had the highest MCS (55.80 + 3.65), while

the group earning less than $15,000 had the lowest MCS score (48.23 + 3.55).

This 7.57 point difference exceeds the five point difference for clinical and

statistical significance suggested by Ware (1998).

ANOVA detected no significant difference between the income groups on

Mean Square

2
100
102

2
100

102

73.35
90.61

218.68
85.47
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.81 .45

2.56 .08



the PCS scores (F = 1.40, p - .25), but there was a significant difference

between the groups on the mean MCS scores (F = 3' 14, p = '03)'

Table 39
lncome Range and SF-12 Summary Sca/e Scores

PCS
Between GrouPs
Within GrouPs
Total
MCS
Between GrouPs
Within Groups

Total

Sum of
Squares

374.11
7746.06
8120.17

794.56
7338.77

8133.33

Number of Heatth conditions and sF-12 Summary sca/e scores. The

number of health conditions was examined for association with SF-12 Summary

scale scores. Both the PCS and MCS scores were negatively correlated with the

number of health conditions. The PCS score was moderately correlated with the

number of health conditions at r = -.37 (p <.00'1) while the MCS score was

weakly correlated with the number of health conditions at r = -'22 (p = '024)'

Duration of DM and SF-12 Summary Sca/e Scores' The PCS scores

demonstrated a weak but significant correlation with the duration of DM (r = -.31,

p = .001), while there was no correlation between the sF-12 MCS and duration

of DM (r = .03, P = .40).

Correlations between PCS Scores and Verbal Analogue Scores' The

Mean Square
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3
8B
91

3
B8

91

124.71
89.04

264.85
84.35

1.40 .25

3.14 .03
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PCS scores were examined against each of the verbal analogue scores. Weak

correlations were noted between the PCS scores and: (a) overall QOL (r = .24, p

= .013) and (b) spiritualwell-being (r = .35, p <.001). A moderate correlation was

noted between the PCS score and emotional well-being (r = .42, p <.001). The

correlation between the PCS score and intellectual well-being was not

statistica lly sig n ificant.

Table 40
Correlations between PCS Scores and HRQOL Scores

Comparison

PCS Score vs. Overall QOL
PCS Score vs. Physical Well-Being
PCS Score vs. Emotional Well-Being
PCS Score vs. Spiritual Well-Being
PCS Score vs. lntellectual Well-Being

Correlations between MCS Scores and Verbal Analogue Sca/e Scores.

All verbal analogue scale scores were significantly correlated with MCS scores.

The strongest correlation, not surprisingly, was noted between the MCS score

and emotional well-being (r = .65, p <.001), whereas the weakest correlation was

between the MCS score and physical well=being (r =.42, p <.001).

.24

.62

.42

.35
18

.013

.000

.000

.000

.067



Table 41
Correlations between MCS Scores and Verbal Analogue Sca/e Scores

Comparison

MCS Score vs. Overall QOL
MCS Score vs. Physical Well-Being
MCS Score vs. Emotional Well-Being
MCS Score vs. Spiritual Well-Being
MCS Score vs. lntellectual Well-Beinq

PCS and MCS scores were used as the dependent variables measuring

HRQOL. ln order to determine variables appropriate for inclusion in a regression

equation to account for variability in SF-12 scores, both theoretical

considerations and bivariate associations were taken into account. Age and

gender had been demonstrated to have significant associations with HRQOL in

other studies, although the bivariate results in this study were not significant.

Nonetheless, there was sufficient evidence to suggest that these variables were

important to include in the regression analysis.

Variables that demonstrated significant associations with the PCS at the

bivariate level included: a) number of health conditions, and b) duration of DM.

Variables that demonstrated significant associations with the MCS included: a)

marital status, b) income adequacy, c) income range, and d) number of health

conditions. The dependent variable (HROOL) used in the first stepwise

regression equation was the PCS score (Table 42).

.57

.42

.65

.53

.45

Multivariate Analyses
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<.001
<.001
<.001
<.001
<.001



Table 42
Regressio n ltem Correlations

Pearson
Correlation

PCS
Age
Number of Health
Conditions
Duration of DM
Gender

PCS
Age
Number of Health
Conditions
Duration of DM
Gender

Age

1.00
-.10

o-7-.\)/

-30
-05

-10
1.00
.13

-.10
.01

.'16

09

.'15

.45

103

Number of
Health
Conditions

The variables entered into the equation using the stepwise method were

number of health conditions and duration of DM. The excluded variables of age

and gender added no explanatory value to the model. As can be seen in Table

43, relatively little (19.0%) of the variability in the PCS scores could be

successfully explained using this model. Table 44 provides the coefficients.

- 133-

.,1u

.00

00
30

-.37
.13

1.00

.11
-.04

.00

'.'

.13

.35

103

Duration
of DM

-.30
-.10
.11

1.00
-.11

.00

.15

.13

13

103

Gender

103

-.05
.01

-.04

.11
1.00

.30

.45

.35

.13_

103



Table 43
Model Summary

Model 11

Model 22

R

.37

.45

R2

Model 11

Model 22

R2 Change F Change

-tNumber óf health conditions
2 Number of health conditions, Duration of DM

.14

.20

Adjusted
R.

.14

.07

.13

.19

Table 44
Coefficientsu

Standard
Error of the
Estimate

Chanqe Statistics
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16.16
8.30

Df1

B.86
8.56

Model

1

1

1. (Constant)
Number of
Health
Conditions

Df2

101
100

Unstandardized
Coefficients

2. (Constant)
Number of
Health
Conditions
Duration of
Diabetes

Sig. F

Change

43.07
-1.8773

.00

.01

Std. Error

47.27
-1.72

-.24 0

1.70
.47

Standardized
Coefficient

Beta

2.20
.45

.08

-.371

-.342

-.259

25.30
-4.02

sig

.000

.000

21.51
-3.81

-2.88

.000

.000

.005
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ln examining the variables associated with the MCS in the bivariate analysis,

it was decided to use the general linear approach rather than regression in order

to control for the categorical variables of income range, income adequacy, and

marital status. Table 45 illustrates the analysis. Gender was demonstrated in

previous literature to be associated with MCS, but was not significant at either

the bivariate level or when used in multivariate analysis. Marital status lost

significance in explaining variability in the MCS using this model, but income

range, income satisfaction and the number of health remained significant

explanatory variables for the MCS.

Table 45
MCS. General Linear Model

Variable of Squares
1 5.0758-02 .23 '63

Model Marial status 6.997E-O2b 1 6.9978 02 .03 .87

Dependent

lntercept

lncome satisfied
needs
lncome range
Number of health
conditions

Type lll Sum df

Gender
Marial status
lncome satisfied
needs
lncome range
Number of health
conditions

MCS12

7]46" 1 7.746 6.20 .01

66.007d 1 66.007 6.24 .01

18.988" 1 18.988 5.56 .02

Gender
Marial status
lncome satisfied
needs
lncome range
Number of health
conditions

4.641 1

13.299 1

57.169 1

1.593 1

99.574 1

5 0758-02 1 5.0758--02
6.9978-02 1 6.9978-02 .03

4.641 21.18
13.299 5.05
57.169 45.76

1 .593 .15
99.574 2913

7.746 1

66.007 1

18.988 1 18.988 5.56

.00

.03

.00

.70

.00

7.746 6.20

66.007 6.24

.23 .63
.87
.01

.01

.02



Error Gender
Marial status
lncome satisfied
needs
lncome range
Number of health
conditions

Total Gender
Marial status
lncome satisfied
needs
lncome range
Number of health
conditions

Corrected
Total

21.910
263.273
124.920

1058.581
341.806

Gender
Marial status
lncome satisfied
needs
lncome range
Number of health
conditions

100
100
100

100
100

a. R Squared =
b. R Squared =
c. R Squared =
d. R Squared =

198.000 102
621.000 102
858.000 102

3796.000 102
1371.000 102

.219
2.633
1.249

10.586
3 418

e. R Squared =

.002 (Adjusted R Squared = -.008)

.000 (Adjusted R Squared = -.0'10)

.058 (Adjusted R Squared = .049)

Summary

059 (Adjusted R Squared = .049)
053 (Adiusted R Squared = 043)
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21 .961 101

263.343 101

132.667 101

1124.588 101

360.794 101

Physical well-being was the scale with the lowest mean score of the four

verbal analogue scales and was found to be strongly correlated with the general

health rating item from the SF-12. Over half of all participants rated their health

as excellent or very good, although they subsequently reported a number of

limitations as a result of their health. The mean score for the PCS in this sample

and marltal status were not associated with either the PCS or MCS scores, but

income range was significantly associated with MCS score. The association

between income adequacy and MCS scores approached significance. The PCS

score was moderately correlated with the number of health conditions and
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duration of DM, while the MCS score was weakly correlated with the number of

health conditions. Regression analysis indicated that the number of health

conditions and duration of DM were able to explain 20% of the variability in PCS

scores. lncome adequacy, income range, and number of health conditions were

significant explanatory variables for the MCS scores in a multivariate analysis.

Comparison of SF-12 Summary Sca/e Scores with

N ormed Population Scores

One of the advantages of using a measure such as the SF-12 is the ability

to compare the scores of the sample under study with normed population scores.

As can be seen in Table 46, the PCS scores for this sample were well below

those of other reported populations, including those with DM and hypertension.

When compared with the normed U.S. population scores, the mean PCS score

of this sample was lower by 12.74 points, while there was an even greater

disparity (13.12 points) when compared with the general Canadian population.

There were no detectable differences between the scores of this sample and the

normed population scores on the MCS.

Normed scores for PCS and MCS scores in Canadian populations for the

SF-36 recently reported by Hopman et al. (2000) are also included in the table

for comparison. lt is of interest to note that the normed scores for the Canadian

population are higher in every instance than the American scores, in some cases

dramatically. Ware (1997) indicated that differences of 5 points are termed small,

but clinically and socially relevant, and differences of 10 points are considered

moderate. ln otherwords, with the standard deviation of 10, all of the differences
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between PCS scores and the normed population are more than half a standard

deviation. Thus, the PCS for the entire sample under siudy in this project is

significantly lower than other groups examined.

Table 46
Comparison of SF-12 Scores with Normed Populations (N=104)

Population

Present sample
General U.S. Population
General Canadian Population
Persons with Type ll DM
Persons with Hvpertension

Comparison between the Present Sample and Age-Specific Norms. The

age-specific Canadian PCS norms were consistently higher than the age-specific

sample mean scores. The differences ranged from 8.16 points for the individuals

aged 75 years or more up to 13.'lB for persons aged 45-54, well exceeding the

cut-off for clinical significance.

ln comparison with the U.S. PCS norms, the five point difference in scores

was not achieved for individuals aged 55-64 (score of 2.66 points lower for the

present sample) or for individuals above aged 75 years (score of 4.84 points

lower for the present sample). None of differences between normed MCS scores

and the present population were significant, suggesting that the sample's

mental/emotional HRQOL was similar to the general population of that age

category.

PCS

37.38
50.12
50.5
44.84
46.47

Mean
Difference

+12.74
+13.12
+7.04
+9.09

MCS

51.16
50.04
51.7

52.49
52.99

Mean
Difference

-1.04
+0.1

+1 33
+1.83



Table 46
Age-Specific Comparison of SF-12 Scores with Normed Populations

Present Sample (n = 24)
General Canadian Population
General U.S. Population

lndividuals Aged 45-54

Present Sample (n = 33)
General Canadian Population
General U.S. Population

PCS
36.53
51.30
49.71

lndividuals Aged 55-64

Present Sample (n = 29)
General U.S. Population

Difference

General Canadian Population 47.2

- 139 -

+14.77
+1 3.1 B

PCS

38.76
49.00
46.55

MCS Difference
48.74
51.40
50.54

lndividuals Aqed 65-74

Difference

Present Sample (n = 1B)
General U.S. Population
General Canadian Population

+10.24
+7.79

PCS

+2.66
+1.80

MCS Difference

Summary

37.75
43.65

The PCS scores of the present sample were more than ten points lower

(considered a moderate difference) than the normed scores for Canadian and

U.S. general populations, more than seven points lowerthan the normed scores

53.48
53.70
50.57

lndividuals Aged > 75

Difference

+5.90
+9.45

PCS

+2.54
-2.91

MCS Difference

33.84
38.68
42.00

52.71
52.10
53.7

Difference

+4.84
+8.1 6

-0.61
+0.99

MCS Difference

51.29
50.06
54.50

-1.23
+3.21
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for individuals with DM and more than nine points lower than normed scores for

persons with hypertension. Likewise, the age-specific Canadian PCS norms

were consistently higher than the age-specific sample mean scores although

there were fewer differences compared with U.S. age-specific norms. Across all

comparisons, the MCS scores of the sample were not significantly different from

any normed scores reported.

Comparison of Subjects with Current and Healed DFUs

Subjects with a current DFU were compared with those with a healed DFU

to determine whether differences were present between the groups.

Gender and Ulcer Presence. The current and healed DFU groups were

comparable in gender distribution (Table 48). Pearson Chi-Square analysis of

gender failed to reveal any significant differences in the gender distribution

between the groups (X2 = 1.71, df= 1, p = .19).

Table 48
Gender Distribution

Gender

Male
Current
Healed

Female
Current
Healed

Age and Ulcer Presence. The current and healed groups were

comparable in age. The mean age of the current ulcer group was 64.20 years

42
29

'15

18

59.2
40.8

45.5
54.5
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while the mean age of the healed group was 63.51 years (t = .36, df = 102, p =

72).

General Heatth Rating and lJlcer Presence. General health ratings were

compared between the current and healed groups. While 14 (77 .7%) of the 1B

ratings of fair or poor health were elicited from subjects with a current DFU, chi

square analysis did not establish any difference in health ratings between the

groups (X2 = 4.73, df = 3, p= .19).

Health Conditions and L|lcer Presence. The presence of health conditions

was compared between the two groups (Table 49). Parkinson's Disease was

omitted because only one individual reported having this condition. Only the

condition "other heart or circulatory problems" was significantly different between

the two groups, with 20 (35.1%) of the current ulcer group indicating they had

such a condition as compared to only B (17 .0%) of the healed group. One may

speculate that peripheral vascular disease may have been more prevalent in the

group whose ulcer was not healed, thus accounting for the higher proportion of

"other heart or circulatory problems" in this group.



Table 49
Association between Presence of Health Condition and Ulcer Presence

(N=104)

High Blood Pressure (n = 64)

Chest Pain (n = 21)

Other HearUCirculatory
Problems (n=28)
Stroke or the Effects of
Stroke (n=4)
Arlhritis or rheumatism
(n=59)
Eye Problems (n=57)

Hearing Problems (n=20)

Chest Problems (n = 20)

Problems with Stomach or
Gastroi ntesti n al Tract
(n = 23)
Cancer (n = 6)

Memory Loss or
Forgetfulness

Presence of
Condition by
Group (n)

Current (36)
Healed (28)
Current ('12)

Healed (9)
Current (20)
Healed (B)

Current (3)
Healed ('1)

Current (31)
Healed (28)
Current (31)
Healed (20)
Current (10)
Healed (10)
Current (13)
Healêd (7)
Current ('12)

Healed (11)

Current (3)
Healed (3)
Current (13)
Healed (10)

Pearson df
chi-
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Souare

.14

.06

4.27

.69

.28

.57

.23

1.04

.08

.059

.035

p
(2-tailed)

1

1

1

1

1

1

1

1

I

1

1

Duration of DM and IJlcer Presence. While the mean duration of

diabetes for subjects with a current ulcer was somewhat longer (21.13 years,

S.D.=10.55) than the subjects with a healed ulcer (17.51 years, S.D.= 9.53), the

difference in duration of DM between the groups was not statistically significant (t

=1.851,p=.07).

.71

.81

.04*

.41

.60

.45

.63

.31

.77

.807

.852
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Treatment of DM and tJlcer Presence. As displayed inTable 50, there was

no difference in treatment regimens between the groups (X2 = .84, df = 1, p =

.66). The individual treated by diet was excluded from this analysis.

Table 50
Comparison of Treatment between Groups (N=103)

Oral Agent
lnsulin
Total

Vision and lJlcer Presence. The perceived quality of the subjects'vision

with lenses did not differ between the two groups (X2 = 1.19, df = 3, P = .76).

Current Ulcer

Table 5'l
Association between Vision and Presence of Ulcer (N=104)

22 (3e.3%)
34 (60.7%)

56

Excellent
Good
Fair
Poor
Total

Healed Ulcer

18 (3e 6%)
2e (61 7%)

47

Current Ulcer

lncome Satisfaction and l,Jlcer Presence. There was no difference in the

perception of how well income satisfied needs between the two groups (X2 =

'1.05, df = 5, p =.96).

B (14.0%)
26 (45.6%)
16 (28.0o/o)

7 (12 5%)
57

Healed Ulcer

10 (21 3%)
20 (42.60/o)

13 (27 7%)
4 (8.5o/o)

47



f able 52
Income Need Satisfaction (N=104)

Very Well
Adequately
With Some Difficulty
Not Very Well
Totally lnadequate
Total

Source and Range of lncome and Ulcer Presence Nine subjects with a

current ulcer worked for pay compared with eleven in the healed group. While

there was no significant difference in the source of income between the subjects

(X2 = 6.09, df = 7 , p=.530, the range of income reported was significantly

different between the groups 1X2 = 20 g3, df = 10, p = .02). As illustrated in Table

53, 42.0o/o of the current ulcer group had annual incomes of less than $15,000

compared with 30.7% of the healed group. The four subjects who refused and

four of the seven subjects who did not know their income range were in the

healed group.

Current Ulcer

6 (10 5%)
23 (40.3%)
13 (22.8%)
B (14.0%)
6 (10.5%)
57 (101%)

Healed Ulcer

6 (12.7%)
19 (40.4o/o)
11 (23 4%)
6 (12 8%)
4 (8 5%)
47 (101o/o\
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Table 53
lncome Range (N=93)

lncome Ranqe

<$9,999

$10,000-$14,999
$15,000-$19,999
$20,000-$24,999
$25,000-$29,999
$30,000-$34,999
$35,000- $39,999
$40,000-$44,999
> $45,000

Current Ulcer (¡=54)

13 (24.1 %)
12 (21 0 o/o)

5(88%)
5 (B B%)
6 (10.5%)
2 (3 5%)
3 (5.3%)
1 (1.8%)
7 (12 3%)

HRQOL Measures and DFU Presence. Chi-square analyses were used

to compare the responses on individual SF-12 items between the current and

healed DFU groups. Signficant differences between the groups were noted on

four items: (a) limitation of moderate activities; (b) accomplishing less than

desired; (c) limitation of work or other activites; and (d) interference with social

life.

Subjects in the current DFU group were more likely (X'= 10.34, p = .006)

to indicate that their health limited moderate activities. Close to three quarters

(73.8%) of the current DFU group reported that their health limited moderate

activities (such as moving a table, pushing a vacuum cleaner, bowling or playing

golf) "a lot" as compared to 26.2% of the healed DFU group. The second item on

which there was a significant difference (X2 = 5.63, p = .02) between the groups

was "accomplishing less than you would like as a result of your physical health".

Sixty-three per cent of the current ulcer group responded that this was the case,

Healed Ulcer (n=39)

4 (10.2 %)
B(205%)
2 (5.1%)
0
2 (5.1o/o)

B (20 5%)
4 (10 3%)
2 (5 1%)
e (231%)
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in contrast to 36.8% of the healed group. Subjects with a current DFU were also'

more likely (X'= 4.g0, p = .02) to agree that their physical health limited their

work or other activities. sixty per cent of subjects in the current DFU group

agreed with this statement in contrast with 39.8% of subjects in the healed DFU

group. The final item of the SF-'l2 on which there was a significant difference (X2

= 10.3'l , p = .04) between the groups related to physical or emotional health

interfering with social activities. Two-thirds (66.7%) of subjects with a current

DFU responded that their health interfered with their social lives "all of the time"

compared with 33.3% of those with a healed DFU.

The current and healed groups T-tests were used to compare HRQOL

scores between the two groups (Table 54). The only statistically significant

difference to emerge between the current and healed DFU groups was on the

pCS. Subjects with a current DFU had a statistically lower score on this scale

than subjects with a healed ulcer (t = -2.14, p =.04). Using Sloan's (1999)

criterion of a 10% difference in verbal analogue scale scores (ie., one point on a

ten point scale), no differences between the groups were identified, although the

point difference on spiritual well-being ( 96) was very close to this cut-off.



Table 54
Comparison between Current and Healed DFU Groups on
HRQOL Measures

QOL in Past Week
Current
Healed
Satisfaction with Overall QOL
Current
Healed
Physical Well-Being
Current
Healed
Emotional Well-Being
Current
Healed
Spiritual Well-Being
Current
Healed
I ntellectual Well-Being
Current
Healed
lmpact of the Ulcer on QOL
Current
Healed
PCS
Current
Healed
MCS
Current
Healed

Mean

6.16
6.85

6.12
6.45

5.88
6.66

6.60
7.21

6.75
7.71

7.89
8.38

6.76
7.30

35.42
39.39

50.22
52.64

S.D.

2.22
2.35

2.56
2.41

2.58
1.94

2.38
2.34

2.89
2.42

2.02
2.00

2.65
2.65

8.37
10.42

10.21
8.17
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df

-1.54 102

-0.66 102

-1.72 102

-1.32 102

-1.62 98

-1.24 102

-1.04 102

-2.14 101

-1 .306 101

p
(2-tailed)

.13

HRQOL Measures and Ulcer Severity. T-tests were used to compare

HRQOL ratings within the current DFU group. Forty-nine subjects were classified

as having a DFU of Wagner Stage 1 severity, while 12 subjects had a more

serious DFU of Wagner Stage 2A severity. No differences were noted o¡ any of

5'1

09

19

11

.22

.30

.04*

.20



the HRQOL measures.

Summary

There were few differences between the current and healed DFU groups.

A higher proportion of the current DFU group had an annual income of less the

$15,000 compared with the healed group. ln terms of the SF-12 items, subjects

were a current DFU were more likely to report that their physical health limited

moderate physical activities such as vacuuming in addition to work and other

activities. Subjects with a current DFU were also more likely to report that their

accomplished less than they desired because of their physical health and that

their health interfered with their social lives.

Subjects with a current DFU also had a significantly lower score on the

PCS than subjects with a healed DFU, suggesting that the presence of a DFU

may contribute to lower HRQOL scores in the physical domain. This contention

was supported in part by findings on the verbal analogue HRQOL measures.

Scores for the current DFU group on the physical well-being verbal analogue

scale were lower for the current DFU group than for the healed group,

suggesting additional support for this hypothesis, but the difference did not reach

statistica I sign ifica nce.
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This chapter begins with a brief summary of the study ouflining the

purpose, research questions, and methodology. The findings of the study are

compared with findings from related literature. Finally, the implications of the

findings for research and clinical practice are presented.

The intent of this thesis was to examine the HRQOL of individuals with

DFUs, guided by the following research questions:

(1) What is the HRQOL of individuats with DFUs?

(2) What are the differences in HRQO L for individuals with a current DF:J, those

with a healed DFIJ, and population norms for the following groups: a) the general

population, b) individuats with DM, and c) individuats wìth hypeftension?

(3) What are the differences in HReOL between individuals with a current DF|J

and those with a healed DF|J?

Methodology

Because relatively little literature has been published on the subject of

HRQOL in persons with DFUs, there were several design options available to

address the research questions. Consideration was given to qualitative research

and to a triangulated design involving both qualitative and quantitative methods,

but it was ultimately decided that a cross-sectional, comparative design using

quantitative measures of HRQOL would elicit data which could best answer the

research questions, particularly in terms of allowing comparison of HReoL

measures between individuals with DFUs and other populations.

CHAPTER FIVE

Summary and Discussion

-149-



- 150 _

Based on the literature, the decision was made to employ the SF-12 and

four verbal analogue scales as the generic HRQOL measurements and the

CWIS as the condition-specific HRQOL measurement. Demographic, health, and

medical data were included in the interview schedule to gain a broader

understanding of individual and group characteristics in order to examine

associations with HROeL.

Research Quesfions

ln response to the first research question, ',what is the HReoL of

individuals with DFl.Js?'l findings from the SF-12, the verbal analogue scales,

and the CWIS provided evidence that individuals with current or healed DFUs

experienced lower than anticipated HRQOL. Each of these instruments

contributed unique, but complementary, data regarding the HRqOL of this group.

lndividuals with DFUs demonstrated profound compromise of their

physical HRQOL as evidenced by scores on the SF-12. Surprisingly, the mean

scores on the PCS for all subjects in this study were much lower than expected.

The SF-12 scales were transformed to have a mean of 50 in the general U.S.

population. Because the overall sample mean PCS score in this study was 37.3g

1 1.89, the difference of 12.62 points between the two means would be

considered by Ware et al. (1999) to constitute a large difference in HReOL. ln

other words, the physical HRQOL reported by the individuals with DFUs in this

sample was significantly lower than expected.

ln contrast, the mean MCS score of 51.16 + 1.Bg obtained for this sample

indicated that the mental and emotional health of the individuals participating in
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this study did not difier from that of the general U.S. population. Because the

study examined HRQOL in people who had long-standing DM (mean duration of

19'5 years), one may speculate that subjects had ample opportunity to develop

the coping resources needed to sustain an emotional HRQOL similar to the

general population.

Recognizing that an instrument such as the SF-12 provides only one

perspective on the complex area of HRQOL, the verbal analogue scales used in

this study allowed participants to report a numerical value between zero and ten

that was a completely subjective rating of HRQOL. The ranking of mean scores

for the verbal analogue scales affirm that subjects rated their physical well-being

lower than any other dimension of HReOL.

lntellectual well-being was the highest ranked of the four verbal analogue

measures of HRQOL with a mean of 8.1 1 , followed respectively by spiritual well-

being (7.21), emotional well-being (6.81), and finally by physical well-being

(6.28). lf, as sloan et al (1ggg) suggest, a difference of 10o/o or one point is

significant in examining data obtained from verbal analogue scales, then the

1'83 differences in well-being ratings between spiritual and physical well-being

ratings in this sample suggests that deleterious effects on physical well-being are

experienced by persons with a DFU.

ln the study of hospice patients by Bretscher et al. (1ggg), physicalwell-

being received the lowest subjective rating on a series of verbal analogue scales,

while existential, religious, and intellectual well-being were the highest rated

scales. This ranking is similar to the results obtained in the present study.
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Because verbal analogue ratings are entirely subjective and are elicited at

one point in time, it is impossible to determine whether the ratings obtained were

different than they would have been prior to the DFU or even prior to the

diagnosis of DM. Verbal analogue scores may be of enormous value in

examining trends in HRQOL over time, but proved rather difficult to interpret ín

the context of this study. What is clear, however, is that the subjects rated their

physicalwell-being the lowest of any dimension.

It has been suggested in the literature that general health ratings may

serve as an adequate proxy for HRQOL. While the correlation between general

health rating and physical well-being was very strong in this study, the

correlations between general health rating and the other dimensions of HROeL

were only moderate. This finding suggests that the general health rating is most

representative of physical HRQOL, and that general health rating alone does not

provide a complete picture of the multidimensional nature of HReoL.

Although PCS scores were lower than expected and physical well-being

was the lowest-rated of all the verbal analogue scales, more than half of the

participants rated their health as excellent or very good. This is a higher

proportion of favorable health ratings than reported elsewhere in the literature for

individuals with DM. The higher ratings of general health found in this study

might be a reflection of genuine differences in health ratings between countries

that can be seen in SF-12 population scores.

Another measure used to examine HRQOL in subjects with a current DFU

was the CWIS. The CWIS data allowed for greater detail in the analysis of
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factors that might affect HRQOL than either the SF-12 or the verbal analogue

scales.

The theme of "contending with wound", identified by Neil and Munjas

(2000), was reflected in the findings of the present study. Most subjects with a

current DFU were frustrated with healing, anxious about their wound, yet

confident that it would heal. Appearance and impact of the wound on the family

were not major issues for most participants.

Pain is well recognized to affect HRQOL. Ashford et al. (2000) noted that

just under half of subjects with a DFU reported pain from the DFU, a finding

supported by the present study, in which slightly more than half of subjects

experienced some degree of pain.

Deficits related to activities related to daily living may also compromise

HRQOL. Subjects in Ashford et al.'s (2000) study reported decreased mobility

and limitations in various types of activities, such as bathing. This finding was

corroborated in the present study, in which participants reported that problems

with everyday tasks, difficulty mobilizing outside the house, and difficulty finding

footwear were issues that occurred frequently and were considered stressful.

ln terms of social functioning, a significant number of participants in this

study reported difficulty getting "out and about" and having limited contact with

family and friends. The findings of this study are similar to those obtained by

Brod (1998) who found participants with DFUs reported feelings of social

isolation, a reduction in social activities, increased family tensions, lost time from

work, and a negative impact on general health. Both patients and caregivers



experienced these challenges.

Neil and Munjas (2000) also identified a coping pattern in subjects with a

DFU which they called "staying home, staying back" and was characterized by

immobility, trouble walking, and being isolated. The subjects reported problems

with embarrassment, social isolation, frustration, and fatigue. The findings of the

present study suggest that this sample experienced similar social concerns to

those expressed by subjects in Neil and Munjas'study.

Well-being was the CWIS profile with the lowest mean score, indicating

the poorest HRQOL on this dimension. lt is not surprising that the scale dealing

with anxieties related directly to the DFU (and thus to physical HRQOL) would

have the lowest score, given the findings from the qualitative studies of

individuals with wounds previously cited.

The Physical Symptoms and Daily Living profile had the highest mean

score of all the subscales of the CWIS. The items on this scale related to more

general aspects of physical HRQOL than the Well-being profile. The Social Life

profile score fell between the other two profile scores. lt is of interest that the

Physical Symptoms and Daily Living mean score was the highest of the three

subscales on the CWIS, while the PCS had the lowest mean summary score on

the SF-12 and physical well-being received the lowest mean score of all the

verbal analogue scales. lt may be that the CWIS was able to elicit much more

specific information about the specific nature of difficulties that the other

instruments, which were more global in approach.

The profile scores obtained in this study were compared against the
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CWIS findings of Price and Harding (2000) in a study of 32 patients with chronic

wounds. The subjects in the present study were found to have a higher well-

being score than those studied by Price and Harding, although this scale was still

ranked the lowest subscale. The ranking of the two other subscales was

reversed in the present study from the order obtained by P¡ice and Harding.A

higher physical symptom and daily living score and lower social life score was

found in the present study. This may be in part due to cultural differences, as

Price and Harding's research was conducted in the UK. Subjects enrolled in

Price and Harding's study were not exclusively persons with DM and thus may

have also had somewhat different medical issues with which to contend, thereby

affecting their physical symptoms and social life scores.

Unpublished data by Hux, Milkovich, Torrance, and Sibbald (1ggg) using

the CWIS on 45 Canadian patients with a DFU more closely approximated the

findings of the study than did Price and Harding's work. The mean score of

subjects in Hux et al's study for Physical Symptoms and Daily Living was 57.S +

23, which was very similar to the 58.09 obtained in this study. The mean Social

Life score in Hux et al's study was 62.0 + 23.4, which was much higher than the

52.57 found for subjects in the present study. ln both studies, the Well-being

subscale received the lowest scores, 38.6 + 21.2 in Hux et al's study and 35.0g

in the present study. While furlher study of the issues faced by the population

with DFUs is needed, these findings suggest that factors related specifically to

the DFU present a genuine HRQoL concern for these individuals.

Based on the measures used in this study, physical HRQOL can be said
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to be lower than expected in persons with DFUs. The condition-specific

instrument highlighted that specific concerns related to the DFU may present

more of a challenge to individuals with DFUs than global physical well-being.

There was little evidence to suggest that mental, emotional, intellectual or

spiritual domains of HRQOL are different in individuals with DFUs than in the

general population, although findings from the CWIS are suggestíve of specific

concerns related to social HRQOL.

The second research question addressed by this thesis was "What are the

differences rn HRQOL for individuals with a current DFU, those with a healed

DFU, and population norms for the following groups: a) the general population,

b) individuals with DM, and c) individuats with hyperrension?,, ln order to

address this question, the SF-12 scores were compared against published

normative data.

When compared with the normed U.S. population scores, the mean pCS

score of this sample was lower by 12.62 points. The disparity in PCS scores

(13.12 points) was even greater when this sample was compared to the general

Canadian population. There were no detectable differences between the scores

of this sample and the normed population scores on the MCS.

The mean score for the PCS for this sample was 37.38. For persons with

a current DFU, the PCS mean score was 35.42. Persons with a healed ulcer had

a higher PCS score of 39.39. The difference in PCS scores between the current

DFU group and normed scores for persons withrype 2 DM (44.84) was g.42

points, which surpasses Ware et al.'s (1999) criterion for a clinically significant
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difference. The difference in PCS scores between the healed DFU group and

individuals with Type 2 DM was still significant a|5.45 points, although it was a

less marked difference than for the group with a current DFU.

Because the normed PCS scores for indíviduals with Type 2 Dl\A likely

represented a wide range of disease severity and complications, the differences

in PCS scores between the sample and people with complications of DM would

likely be less marked, based on evidence reported in the review of the literature.

Normed scores for individuals with complications of DM, however, are not

currently available for comparison purposes.

The normed score for persons with hypertension is 46.46. The point

diflerences between the hypertension score and the current and healed DFU

groups are even greater, at 11.04 and 7.07 respectively. Thus, the PCS for the

total sample under study in this project was significantly lower than the normed

scores for individuals with the chronic conditions of both DM and hypertension,

suggesting that conditions associated with DFUs may have a significant impact

on HRQOL.

The age-specific Canadian PCS norms were consistently higher than the

age-specific sample mean scores, and were particularly marked for individuals

aged 45-54. The differences ranged from 8.16 points for the comparison of

individuals aged 75 years or more up to 13.18 for persons aged 45-s4, a

difference well exceeding the cut-off for clinical significance. Once again, the

MCS scores of the sample were similar to normed scores for all age categories.
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The final research question asked "What are the differences in HRQOL

between individuals with a current DFU and those with a healed DFU?" T.he

findings of this study suggest that the physical domain of HRQOL is more

seriously affected in individuals with a current DFU than in those with a healed

DFU. The subjects with a current DFU had a significantly lower mean PCS score

than the healed group using a t-test, although the difference did not achieve the

five point difference cited by Ware et al (1998) as needed for clinical and

statistical significance. Nonetheless, these findings suggest that the current

presence of the DFU itself has negative implications for physical HRQOL.

The groups were similar when compared on all parameters: gender, age,

duration of DM, treatment, vision, presence of health conditions (with the

exception of other circulatory problems), income satisfaction, source, and range

of income, and all measures of HRQOL except the PCS.

These findings are corroborated by Reiber et al. (1997), who found that

patients with a current DFU had significantly lower scores on all domains of

physical functioning on the SF-36 than patients with DM of similar age. Price and

Harding (2000), in contrast, reported persons with chronic leg ulcerations had

poorer HRQOL on all subscales of the SF-36.

While subjects with a current DFU had a lower score on the physical well-

being verbal analogue scale, the difference was not significant. lt may be that a

larger sample size with additional statistical power would have elicited a greater

difference in physical well-being scores with greater statistical significance.

Another possible explanation is that because the verbal analogue score is a
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subjective rating of ovèrall physícal well-being rather than an inquiry about

specific physical limitations, subjects provided a more global perspective on their

physical health. This possibility is supported, at least in part, by the relatively

good rating subjects gave of their general health.

Limitations of the Study

ln interpreting the results of this study, a number of cautionary notes need

to be first taken into account. The first relates to the issue of generalizability. The

convenience sample of 104 subjects was drawn entirely from the practice of a

single physician practicing in a large urban tertiary care centre. While this

physician is the recognized expert in Manitoba for treating DFUs and draws

patients from throughout the province, the experience of other patients with

DFUs treated by other physicians or in different locations may be vastly different.

It is possible that the sample did not reflect the ethnic diversity of the clinic

population. The majority of subjects self-reported their ethnic background as

Canadian, in contrastto the data reported by Rose et al. (1999). Using the same

setting, close to onelhird of Rose et al.'s subjects were deemed to be of First

Nations descent based on data in the health record.

A second cautionary note relates to the exclusion criteria used for this

study. Subjects deemed legally blind, those who were receiving dialysis or who

had undergone contralateral amputations were not eligible for participation in this

study, essentially excluding the most physically compromised patients. Similarly,

persons who were no longer able to function independently in the community

and who resided in personal care homes were not represented. Each of these
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exclusíon criteria represents groups of persons for whom DFUs may also be a

significant health problem.

The exclusion criteria served to limit the effect of serious health conditions

and highly invasive treatments and procedures that may have confounded the

results. Essentially, the exclusion criteria sought to limit participants to the

healthiest of the population of individuals with DFUs. The impact of a DFU on

those with a previous lower limb amputation, who were receiving dialysis

treatments or who were blind is an important area for study in future research.

Because relatively little research has been undertaken in examining

HRQOL in persons with DFUs and an exploratory investigation was deemed

appropriate, the sample size used for the study was relatively small at 104

subjects.

The reliability of the SF-12 was low, which was not surprising given that

the SF-12 is a relatively heterogeneous scale by design. Each of the SF-12 items

was selected because it contained a unique variance. lnternal consistency

estimates of reliability are generally not applicable to single item measures. Cella

and Bonomi (1995) noted that high internal consistency may not occur because

of the multidimensionality of the HRQOL construct and suggested that it is

acceptable to use short HRQOL measures with alpha coefficients below .70 for

this reason.

It should be noted that some of the items in the SF-12 and the CWIS may

not reflect commonly-spoken Canadian English. For example, the SF-12 asks

about being "down-hearted and blue", a rather archaic phrase that is not often
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heard. The CWIS, because of its development in the U.K., has an item related to

difficulties "getting out and about". rt is possible that some participants

misinterpreted items on these scales and thus provided an inaccurate response.

The instruments might have been modified for use in this study, although

comparability would have been lost. Consideration of the language used in an

instrument is recommended before final selection is made.

The protracted data collection period may be an additional limitatíon of

this study. The primary reasons for the prolonged data collection phase of this

project were attrition of research assistants and heavy workload in the DFCWC,

hampering the ability of staff to approach potential subjects. The majority of

interviews (96) were collected between July, 2001 and July, 2002 by a single

research assistant. The inclusion and exclusion criteria did not contribute to the

length of time required for data collection and can be deemed satisfactory.

lmplications for Clinical practice

This study has a number of implications for clinical practice. Outcome

indicators such as HRQOL are now considered within health care settings to be

an essential component of care. The longitudinal use of verbal analogue HRqOL

scales, which are resource-effective in the clinical setting, may be of value in

monitoring the eflects of the interventions directed towards healing of the DFU.

Because a baseline HRQOL rating can be established at the onset of treatment,

decrements can be easily detected and the plan of treatment revised to ensure

that the HRQOL impact of interventions are considered acceptable to the

consumer.
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The clinician must recognize that the presence of a DFU places an

individual at particular risk for decrements in physical HRQOL. Clinicians need to

make every effort to ensure adequate services and equipment are made

available to ameliorate the effects of a DFU. Services required may include

visting nurses, physiotherapy, and occupational therapy. Equipment such as

mobility aids and adaptive devices may benefit those with deficits in physical

self-care.

Attention to financial and social concerns must also become an inherent

component of care for individuals with DFUs in all settings. Because of universal

Medicare, it is easy to assume that all health care needs will be met. Subjects in

these studies identified the costs and availability of footwear as a particular

financial burden. Advocacy for patients who have difficulty meeting this need is

incumbent on clinicians who work with this group of patients, pafticularly in a

health care system that often fails to recognize basic needs as integral to the

maintenance of good health.

Suggesfions for Future Research

A number of suggestions for future research have emerged from this

study. Based on demographic projections previously discussed, the number of

persons with DFUs will increase in the future and research which focuses on the

HRQOL of this group will continue to grow in importance as a result.

Longitudinal studies of individuals at initial diagnosis of a DFU would

provide the ability to isolate factors occurring in the illness and treatment

trajectory which impact upon HRQOL ratings. For example, the impact of having
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a cast upon the ability to ambulate and proceed with regular äctivities of daily

living may be an important milestone in the disease process. Similarly, evaluating

the effects of concomitant health problems during the time an individual has a

DFU may also be reasonably expected to have an impact on HRQOL and would

be an important means of obtaining a more holistic view of the experience of

individuals with DFUs.

The experience of First Nations persons with DFUs is another area that ís

critical for future research. Given the growing population of First Nations people

and the high risk of DM present in this population, a study that targets this group

is important for future consideration. Because of the way in which subjects self-

identified their ethnicity in this study, it was not possible to perform any analysis

to determine whether the experience of this group differed from non-First Nations

individuals

The issues specifically relating to the social impact of having a DFU would

also bear further scrutiny. A number of important issues relating to social

concerns were highlighted by a subset of the sample under study. Qualitative

research that allowed for more intensive examination of factors impacting on

social QOL might be appropriate in the future.

Further research comparing individuals with DFUs to those with other

types of chronic wounds will also be needed. These two populations share a

number of similarities, but are distinct in many ways. The underlying disease

process, general health status, risk of complications, and treatment vary widely

between persons with DFUs, pressure ulcers, and venous stasis ulcers.
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A final suggestion for future research would be the testing of conceptual

models of HRQOL. While many of the extant models are justifiably complex in

the attempt to reflect the many factors that affect HRQOL, an examination of

selected factors particularly salient to the population under study should be

undertaken. For adults with a DFU, a project might examine in detail the social

and economic domain of HRQOL as outlined in Ferrans' (1996) model. Adequate

conceptualizatíon of HRQOL will allow this important field of study to evolve to

genuinely capture subjective appraisals of physical, emotional and social well-

being.

While it is evident that much work remains to be done in this area in order

to promote the health of the population suffering from a DFU, this study has

contributed to the body of knowledge related to HRQOL of adults with a DFU.

Future clinical and empirical work will continue to address the many needs of this

group.
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ldentification Number

Date of lnterview

Gender M F

lntroduction

APPENDIX A:

INTERVIEW SCHEDULE

Hello. My name is Donna Goodridge. Thank you for agreeing to speak with me. I

am the graduate student who is conducting a study about how diabetic foot
ulcers affect the health and well-being. I would like to spend some time talking
with you about your health and general circumstances.

First, I would like to ask about any illnesses you might have. I will read a list of
health problems that people often have. For each problem that I read, please tell
me if you have had it in the past year. You can just answer Yes or No.

1. ln the last year, have you had:

a. High bloo.d pressure
b. Chest pain (angina)
c. Other Heart and circulation problems
(hardening of the arteries, heart troubles or other blood diseases) Yes No
d. Stroke or effects of stroke Yes No
e. Arthritis or rheumatism Yes No
f. Parkinson's Disease Yes No
g. Eye trouble not relieved by glasses (e.9. cataracts, glaucoma) Yes No
h. Hearing loss Yes No
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i. Chest problems (asthma, pneumonia, T.8., emphysema,
breathing problems)

j. Troubles with your stomach or digestive system
k. Trouble with your feet or ankles
l. Cancer
m. Memory loss or forgetfulness

2. How long have you had diabetes?

Yes No
Yes No

Yes No
Yes No
Yes No
Yes No
Yes No

Years
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3. How ís your diabetes treated right now?

1- Diet only
2- Exercise only
3- Pills
4- lnsulin
5- Other

4. Thinking about your ability to see, would you say your vision with corrective
lenses is:

1- Excellent
2- Good
3- Fair
4- Poor

5. Foot care is important for people who have diabetes. Who usually does your
foot care?

1- Self
2- Relative/friend
3- Nurse
4- Podiatrist
5- Other (specify)
6- Does not have foot care done

6. ln general, my health is:

1- Excellent
2- Very Good
3- Good
4- Fair
5- Poor

The following questions are about activities you might do during a typical day.
Does your health now limit you in these activities? lf so how much?
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'1- Yes, limited a lot 2 - Yes, limited a little
at all

7. Moderate activities, such as moving a table, pushing
a vacuum cleaner, bowling or playing golf 1 2

197

3 - No, not limited



B. Climbing several flights of stairs

During the past 4 weeks, have you had any of the following problems with your
work or other daily activities as a result of your physical health?

9. Accomplished less than you would like
10. Were limited in the kind of work or other activities yes

During the past 4 weeks, have you had any of the following problems with your
work or other regular daily activities as a result of any emotional problems (such
as feeling depressed or anxious)?

1 1. Accomplished less than you would like
12. Didn't do work or other activities as carefully
as usual

13. During the past 4 weeks, how much did pain interfere with your normal work
(including both work outside the home and housework)?

1- Not at all 2 - A little bit 3- Moderately 4 - euite a bit
5 - Extremely

These questions are about how you feel and how things have been with you
during the past 4 weeks. For each questions, please give the one answer that
comes closest to the way you have been feeling.

How much of the time during the past 4 weeks...
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Yes

1 - All of the time
4 - A litile of the time 5- None of the time

14. Have you felt calm and peaceful?

15. Did you have a lot of energy?

16. Have you felt downhearted and blue?

No
No

Yes

Yes

17. During the past 4 weeks, how much of the time has your physical health or
emotional problems interfered with your social activities (like visiting friends,
relatives, etc.)?

2 - Most of the time 3 - Some of the time

No

No

2

2

2

3

3

3

198
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1 - All of the time
4 - A little of the time

18. Do you have a nurse coming to see you in your home?

'l Yes
2 No (go to question '18)

3 Don't know

19. What does the nurse do when she visits you?

1 Dressing change
2 Assist with pills
3 Blood sugar monitoring
4 lnsulin injection
5 Check blood pressure
6 Teaching
7 Other (specify)

2 - Most of the time
5- None of the time

3 - Some of the time

(For participants with a healed ulcer, go to question 43)

(For participants with current ulcer only, ask questions 19-421I would now
like to ask you a few questions about how the foot ulcer affects your life.

To what extent do you agree or disagree with the following statements:
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1- Strongly agree 2-Agree 3-Not sure

20. I feel anxious about my wound(s)

21.1feel frustrated at the time it is taking
for the wound to heal

22. I am confident that the wound I have
will heal

23. I worry that I may get another
wound in the future

4-Agree

12
5-Strongly agree

345

12345

12345
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24.The appearance of the wound is upsetting 1 2 3 4 s

25. I feel anxious about bumping the 1 2 3 4 s
wound site

26. I worry about the impact of the wound(s)
onmyfamily/friends 1 2 3 4 s

How often have you experienced any of the following during the past week? How
stressful was this symptom?

1-Not at all 2-Seldom 3-Sometimes 4-Frequenily
5-Always

A-Not at all B-slightly c-Moderately D-euite a bit
E-Very

2T.Disturbedsleep 1 2 3 4 5
ABCDE

28.Difficultyinbathing 1 2 3 4 s
ABCDE

29. lmmobility around the home

30. lmmobility outside the home

3'1. Leakage from the wound

32. Pain from the wound site

33. Discomfort from the bandaging/dressing 1 Z 3 4 5
ABCDE

34. Unpleasant odor or smell from the wound 1 2 3 4 5
ABCDE

12345
ABCDE

12345
ABCDE

12345
ABCDE
12345
ABCDE
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35. Problems with everyday tasks (e.9. shopping)
asaresultofthewound I 2 3 4 5

ABCDE

36. Difficulty in finding appropriate footwear 1 2 3 4 5

ABCDE

37. Financial difficulties as a result of 1 2 3 4 5

thewound A B C D E

38. Difficulty getting out and about 1 2 3 4 5
ABCDE

39. Relying more on others I 2 3 4 5

ABCDE

40. Your family/friends being overprotective 1 2 3 4 5

ABCDE

41. Unable to enjoy your usual social life 1 2 3 4 5
(e.g.hobbies) A B C D E

42. Not going out for fear of bumping your 1 2 3 4 5

ABDE

43. Wanting to withdraw from people 1 2 3 4 5

ABCDE

(For participants with a healed ulcer only)

44. lwould like to know how long your ulcer has been healed for. I will read you a

list of possible responses. Has your ulcer been healed:

1 Less than three months
2 Three to six months
3 Seven to twelve months

. 4 Thirteen to eighteen months

I would now like to ask you a question about your quality of life in during the past
seven days. Using a scale of 0 to 10, where 0 is the worst possible quality of life
and 10 is the best possible quality of life,
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45. How would you rate the quality of life during the past week?

My quality
Of life is the
Worstpossible 0 1 2 3 4 5 6 7 B I 10

The next question is similar, but I would like you to think about the overall quality
of your life. Using the same scale of 0 to 10, where 0 is the worst possible quality
of life and '10 is the best possible quality of life,

46. How satisfied are you with your overall quality of life?

Notatall satisfied 0 12 3 4 5 6 7 I I l0Verysatisfied

The next few questions are about how you would rate specific parts of your life.
On this scale, 0 means the worst it could be and 10 means the best it could be.

47. How would you rate your physical well-being over the past week?
This question refers to things such as pain, appetite, fatigue, mobility, etc.

48. How would you rate your emotional well-being over the past week?
This question refers to such things as depression, anxiety, etc.
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My quality
of life is the
Best possible

49.
0123456789
How would you rate your spiritualwell-being over the last week?

50. How would you rate your intellectual well-being over the past week?
This question refers to such things as the ability to think clearly, to

concentrate, to remember, etc.

10

10
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lmpact Question

51 . On a scale of 0 to 10, where 0 means no impact at all and 10 means the
worst possible impact it could have, how much does (did) having a foot ulcer
affect your quality of life?

No impact at all

I now have a few questions abut your financial situation. What you tell me is
confidential information.

52. How well do you think you income currently satisfies your needs?

1 Very well
2 Adequately
3 With some difficulty
4 Not very well
5 Totally inadequate
B Don't know

53. Do you currently work for pay?

'1 Yes (specify numbers of hours per week _ )

012 3 4 5 6 7 B I 10 Worstpossible
impact
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54. What provides the largest percentage of your total income?

1 Employment
2 Employment lnsurance (ElC)
3 Worker's Compensation
4 Disability
5 SocialAssistance (Welfare)
6 lnvestments/lnterest
7 Old Age Security
B Pension

55. I'd like to know your household income from all sources. Which of these
categories would your income fall into?
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01

02
03
04
05
06
07
OB

09
10
11

Less than $9,999 per year
$10,000 to $14,999
$15,000 to $19,999
$20,000 to $24,999
$25,000 to $29,999
$30,000 to $34,999
$35,000 to $39,999
$40,000 to $44,499
Over $45,000
Refused
Don't know

Finally, I would like to ask you some questions about you and your background.

55. What is you date of bifih? (dd/mm/yy)

56. What is your ethnic or cultural background?

0
1

2
3
4
5
b
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None
Canadian
European
Asian
Aboriginal/First Nations/l nuit
Other (specify)
Don't know

57. What is the highest level of education you have completed?

0
1

2
3

4
5
6
7

No formal schooling at all
Some primary schoolicompleted primary school
Some secondary or high school
Completed secondary or high school
Some community college or technical college
Completed community college or technical school
Some university
Complete university (specify degrees attained)
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58. What is your marital status?

0
1

2
3
4
5

Never married
Married
Common law
Divorced
Separated
Widowed

59. Do you live:

0

1

2

lnside the Perimeter of Winnípeg
Outside the Perimeter of Winnipeg (not on a reserve)
Outside the Perimeter of Winnipeg (on a reserve)

This is the end of the interview. Thank you for the opportunity to speak
with you.
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APPENDIX B

Health Record Data Collection Sheet

ldentification Number

Clinical Data

Presence of Protective Sensation

Laboratory Parameters (Most recent)

HbAI C

Total number of concurrent DFUs

Ulcer #1

Location

Duration of Ulcer

Wagner Classification

Treatment (Type, Frequency)

1- Yes

Uleer #2

Location
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Duration of Ulcer

Wagner Classification

2- No

Treatment (Type, Frequency)
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Dear sir/madam,

You are being invited to share your experiences of living with a diabetic foot ulcer
by being interviewed for a study conducted by Donna Goodridge, a nurse who is
in the lnterdisciplinary Ph.D. program at the University of Manitoba. Her project
supervisor is Dr. Lorna Guse at the Faculty of Nursing and Dr. John Embil is a
member of her thesis committee. The interview would take about 20 to 30
minutes of your time. I would also look at your hospital chart to get information
about your treatment and medical condition. lf you agree to participate, you will
be asked to sign a form indicating your willingness to participate. Dr. Embil would
provide me with your name and phone number and I would contact you to set up
a time when I could speak with you on the telephone.

The reason for doing this study is to find out more about how satisfied older
persons with diabetes are with their lives and their care. Because people who
have a diabetic foot ulcer have different needs than people without a foot ulcer, I

would like to compare quality of life between these two groups. To do this, I

would ask you some questions about your background, general health, physical
symptoms and home care services you might be receiving. Some people find
that having diabetes or an ulcer make doing everyday day activities difficult, so a
number of questions ask about your activities.

You do not have to participate in this study. You can decide not to be in this
study at any time. lf you decide not to participate in this study, it will not change
your care. People will treat you the same way as if you agreed to be in this study.

lf you have any questions about this study or would like to speak to me, please
call Donna Goodridge at, . lf you wish to speak to my advisor, you may
call Dr. Lorna Guse at 'Dr. John Embil, your attending physician at

Appendix G
Letter of lnvitation
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lnvestigator:

Quality of Life of Older Adults with Diabetic Foot Ulcers

Appendix D
lnformed Consent Form

Thesis Committee
Members:

Donna Goodridge, R.N., M.N.
Ph.D. Student lnterdisciplinary Program
Faculty of Graduate Studies
University of Manitoba

Lorna Guse, R.N., Ph.D.
John Embil, M.D.
John Mclntyre, Ph.D.
Jeff Sloan, Ph.D.
Laurel Strain, Ph.D.

Background

Diabetes is a common disease in many older adults. The disease, its
complications and the treatments required can affect many aspects of a person's
life. One of the complications of diabetes can be a foot ulcer. We do not know
how having a foot ulcer affects the quality of life of an older person with diabetes.

Description of Study

The reason for doing this study is to find out more about how satisfied older
persons with diabetes are with their lives and their care. Because people who
have a diabetic foot ulcer have different needs than people without a foot ulcer, I

would like to compare quality of life between these two groups. To do this, I

would like to ask you some questions about your background, general health,
physical symptoms and home care services you might be receiving. some
people find that having diabetes or an ulcer make doing everyday day activities
difficult, so a number of questions ask about your activities. lt would take about
20-30 minutes of your time to answer these questions. I would also look at your
hospital charl to get information about your treatment and medical condition.
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Potential Harms and Benefits

There is no harm to you participating in this study. The benefit that you will derive
will be from allowing me to learn more about quality of life in older persons with
diabetes. This information may be used to help provide better care in the future.

Confidentiality

I will keep the things I learn confidential. Only my thesis advisor and the
members of my committee will have access to the information. You will not be
identified by these records. The files and computerized information will be stored
in a locked room.

Withdrawal

You do not have to participate in this study. You can decide not to be in this
study at any time. lf you decide not to participate in this study, it will not change
your care. People will treat you the same way as if you agreed to be in this study.

Questions

lf you have any questions about this study or would like to speak to me, please
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call Donna Goodridge at z
call Dr. Lorna Guse at
participant, you may contact the University of Manitoba Faculty of Medicine
Research Ethics Board at - 

. Your legal rights are not waived by signing
this document. I would like to thanK you for considering parlicipation in this study.

lf you wish to speak to my advisor, you may- For questions about your rights as a research

209



l, , state that this research project has been
explarne e been answered

I undersiand the risks and benefits of parlicipating in this siudy. I understand that
I do not have to participate in this study. I have not waived any of the legal rights
I have as a participant in a research study. I agree to participate in this research.

Quality of Life of Older Adults with Diabetic Foot Ulcers

Signature of Participant

Pafticipant's Name Spelled Out

Person Explaining Consent
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Person Explaining Consent Name (Spelled Out)

Date

Date
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THE UNIVERSITY OF MANMOBA

Principal Investigator: Ms. Donna Goodridge

Appendix E
Access Approval Form

Protocol Title:

The following are approved for use:

. Research Proposal

. fnformed Consent Form, version 2, datcd 12.0g.ffi

BANNATYNE CAMPUS
Rescarch Ethics Boards

APPRoVALFoRM

A comparison of Health-Retated Quality of Life in older Adults with Active andHeåled Diabetic Foot Ulcers

The above was approved by Dr. A. r<atz, chair, Health Research Ethics Boar4 Bannatyne campus, university ofManitoba on behalf of the committee per your letter 
-dated 

september 12, 2000. .I-he 
nesearch Ethics Board isorganized and operates according to Hätír ca¡rada/ICH G".d'cli"ical p;,cdä, iicou'cil policy Statement,and the applicable laws and regularions of Manitoba.

This approval is r¡alid for one year only. A stud¿ status report must be submitted annually and must Írccomp:¡nyyour request for reapproval' Any significant ch"nges oi tn" protocol and informed consent form should bereported to the cbair for consideratioo itt 
"d*o." ori-ple*entaioo oi*"n "**;. The REB musr be notifiedregarding discontinuæion or study closure.

This approval is for the ethics of human use only. For the logistics of performing the study, approval should besought from the relevant institution, if required_

Sin"elt/yourr,
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Protocol Reference Number: H20O0:l 14
Date: September 13, 2fi)0

Al 12 - 753 McDermot Avenue
ÌVinnipcg, Manitoba
Canada R3E 0W3

Tcl: (204)789-3ZSs
Fax: (204)789-3942

,/*rløra un., Ch.B., rrasc., {crn, FCFn.uclrair,

Health Research Ethics
Baruntyne

Please quote the above protocor reference number on ail correspondence.
Inquiries should be directed to the REB Secretary
Telephone: '^^' | 1
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Appendix F
Letter of Permission to Use the Cardiff Wound Impact Scale

University of Wales College of Medicine

Yr Uned Ymchwil Gwella Clwyfau
l{ound Healing Research Unit

10 January 2000

Donna Goodridge
Clinical Nurse Specialist
Riverview Health Centre
Winnipeg
Manitoba
CANADA

Dea¡ lv{s Goodridge

Thank you for your interest in the CardiffWound Impact Schedule (CWIS), a condition-specific
tool for the assessment of health related quality of life in patients with chronic leg ulceration or
diabetic foot ulceration. I have enclosed information on the use of the scale and a copy of the
schedule which you may photocopy (back to back to form a booklet).

As you will note the schedule is copyrighted to the Wound Healing Research Unit and as such I
ask that you send us a copy of the rezults of the study for which the tool is used in order for us to
monitor its use in a variety of research situations.

With all best wishes

Yours sincgrely

OI.IRREF: PPAH

Dr P Price
SeniOf f,g5ggrnh Eollnr¡r
(Directline:+. ..
Email:


