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OBJECTIVE — Understanding how individuals weigh the quality of life associated with
complications and treatments is important in assessing the economic value of diabetes care and
may provide insight into treatment adherence. We quantify patients’ utilities (a measure of
preference) for the full array of diabetes-related complications and treatments.
RESEARCH DESIGN AND METHODS — We conducted interviews with a multiethnic
sample of 701 adult patients living with diabetes who were attending Chicago area clinics. We
elicited utilities (ratings on a 0 –1 scale, where 0 represents death and 1 represents perfect health)
for hypothetical health states by using time-tradeoff questions. We evaluated 9 complication
states (e.g., diabetic retinopathy and blindness) and 10 treatment states (e.g., intensive glucose
control vs. conventional glucose control and comprehensive diabetes care [i.e., intensive control
of multiple risk factors]).
RESULTS — End-stage complications had lower mean utilities than intermediate complications (e.g., blindness 0.38 [SD 0.35] vs. retinopathy 0.53 [0.36], P ⬍ 0.01), and end-stage
complications had the lowest ratings among all health states. Intensive treatments had lower
mean utilities than conventional treatments (e.g., intensive glucose control 0.67 [0.34] vs.
conventional glucose control 0.76 [0.31], P ⬍ 0.01), and the lowest rated treatment state was
comprehensive diabetes care (0.64 [0.34]). Patients rated comprehensive treatment states similarly to intermediate complication states.
CONCLUSIONS — End-stage complications have the greatest perceived burden on quality
of life; however, comprehensive diabetes treatments also have significant negative quality-of-life
effects. Acknowledging these effects of diabetes care will be important for future economic
evaluations of novel drug combination therapies and innovations in drug delivery.
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D

iabetes significantly increases an individual’s risk of developing multiple
microvascular and cardiovascular
complications, and the risk of these complications can be significantly reduced with
intensive and comprehensive diabetes
care (1). Current recommendations for
the ideal risk factor targets (e.g., A1C
⬍7%) and specific therapies (e.g., pro-

phylactic aspirin) for diabetes care reflect
the findings of multiple clinical trials (2– 4).
Although intensive and comprehensive diabetes care may generate significant
health benefits, the current level of adoption of comprehensive diabetes care is
incomplete. Quality-of-care studies indicate that there has been a steady rise in the
proportion of patients taking beneficial
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medications such as aspirin and that there
have been reductions in the proportion of
patients with poor risk factor control (5).
At the same time, large proportions of patients continue to have poor glycemic
(20%), blood pressure (33%), and cholesterol control (40%) (5). These ongoing
deficiencies have led to a large public investment in diabetes quality improvement programs (6).
The success of these quality improvement efforts depends, in part, on whether
or not patients are willing to take the
multiple medications that comprise
comprehensive diabetes care. Patients’
willingness to adopt this care is likely to
be determined, in part, by their perceptions of the relative quality-of-life effects
of complications and treatments (7,8).
These perceptions are also critical for economic evaluations of quality improvement efforts and treatment innovations.
The development of combination drugs
such as the polypill, a proposed treatment
combining an aspirin, a diuretic, an ACE
inhibitor, a ␤-blocker, folic acid, and a
statin, is motivated by the desire to simplify the treatment experience (9). Novel
insulin delivery methods are intended to
eliminate the discomfort associated with
insulin injections (10). Whether these innovations will prove to be economically
valuable depends on accurately accounting for the adverse quality-of-life effects of
treatments and their downstream effects.
Quality-of-life effects are reflected in
medical cost-effectiveness analyses
(CEAs) using quality-of-life weights
called utilities. Utilities are quantitative
measures of preference on a 0 –1 scale,
where 0 represents death and 1 represents
life in perfect health (11).
Despite the importance of understanding the utilities for treatment and
complication health states related to diabetes care, there have been no systematic
efforts to directly elicit utilities for the full
array of complications and treatments
that patients may experience. As a result,
important complication and treatment
states have never been accounted for in
prior CEAs, (12). The utilities for several
intermediate microvascular complication
states (e.g., diabetic neuropathy) are un-
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Table 1—Demographics and clinical characteristics
Age
Male
Race/ethnicity
African American
White
Latino
Health insurance
Private
Medicare
Medicaid
Annual income ($)
⬍10,000
10–25,000
25–50,000
⬎50,000
Duration of diabetes
Self-reported comorbid conditions or complications
Hypertension
Hypercholesterolemia
Eye disease
Kidney disease
Foot disease (peripheral neuropathy and amputation)
Heart disease
Stroke
Risk factor levels
A1C
A1C ⬍7%
LDL cholesterol (mg/dl)
LDL cholesterol ⬍100 (mg/dl)
Systolic blood pressure (mmHg)
Systolic blood pressure ⬍130 mmHg
Diastolic blood pressure (mmHg)
Diastolic blood pressure ⬍80 mmHg
Mean number of medications
Mean number of glucose-lowering medications
Chart report
Interview report
Mean number of diabetes-related medications (including blood
pressure, cholesterol, and aspirin)
Chart report
Interview report
Glucose-lowering therapy
Diet alone
Chart report
Interview report
Oral medications alone
Chart report
Interview report
Insulin and oral medications
Chart report
Interview report
Insulin alone
Chart report
Interview report
Aspirin
Chart report
Interview report
Cholesterol-lowering drug
Chart report
Interview report
Blood pressure–lowering drug
Chart report
Interview report
Data are means ⫾ SD, n (%), or %. n ⫽ 701.
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63 ⫾ 14
42
268 (38)
215 (31)
164 (23)
66
46
18
20
26
34
21
9.9 ⫾ 8.6
74
65
19
8
52
30
11
7.45 ⫾ 1.62
47
97 ⫾ 34
61
13 ⫾ 18
42
74 ⫾ 11
65
6⫾4
2⫾1
1⫾1
4⫾2
4⫾2
14
19
61
58
11
10
14
13
38
40
61
57
77
73

known. Accounting for the effects of these
states may influence CEA results because
the incidences of intermediate complications are high compared with those of
end-stage complications (3). Even more
striking is the lack of accounting for the
quality-of-life effects of treatments. We
have previously found that accounting for
the quality-of-life effects of treatments can
alter the conclusions of CEA for intensive
glucose control, and this may prove to be
the case for comprehensive diabetes care
(13). Thus, we set out to systematically
collect, describe, and compare patients’
utilities for the full range of complications
and treatments related to diabetes.
RESEARCH DESIGN AND
METHODS — From May 2004 to May
2006, we conducted face-to-face interviews with patients without dementia
who were aged ⱖ18 years, living with diabetes, and attending clinics affiliated
with an academic medical center (University of Chicago, Chicago, IL) and physician offices affiliated with a suburban
hospital (MacNeal Hospital, Berwyn, IL).
Prospective subjects were initially identified through clinic scheduling software
based on ICD-9 codes for diabetes (i.e.,
250.xx). Randomly identified patients
were sent study recruitment letters. Letters were followed by a telephone call. We
performed a screening telephone minimental status examination and excluded
patients with scores ⱕ17 (14). We successfully contacted 2,990 patients, and
2,398 of these patients were eligible for
the study. A total of 910 patients (38% of
eligible subjects) scheduled interviews,
and 701 patients (29% of eligible subjects) completed interviews. The average
of age of subjects who completed interviews did not differ from that of other eligible patients.
Interviews took ⬃1 h and were conducted by trained interviewers in English
or Spanish. All Spanish interview materials were professionally translated and
back translated. We elicited utilities using
the time-tradeoff method (15). For each
time-tradeoff elicitation, patients were
given a description of a hypothetical
health state and asked to consider life in
that state. The text of all health state descriptions is included in an online appendix (available at http://dx.doi.org/
10.2337/dc07-0499). The health state
descriptions were based upon our prior
study of diabetes-related health state utilities (13) and existing descriptions in the
literature. Health state descriptions were
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Table 2—Complication utilities
Complication

Mean

Median

Mode

SD

Skewness

Kurtosis

Angina
Mild stroke
Major stroke
Diabetic neuropathy
Amputation
Diabetic retinopathy
Blindness
Diabetic nephropathy
End-stage renal disease

0.64
0.70
0.31
0.66
0.55
0.53
0.38
0.64
0.35

0.75
0.85
0.26
0.85
0.55
0.50
0.35
0.80
0.25

0.95
0.95
0.05
0.95
0.95
0.05
0.05
0.95
0.05

0.31
0.31
0.31
0.34
0.36
0.36
0.35
0.35
0.33

⫺0.65
⫺0.99
0.90
⫺0.79
⫺0.25
⫺0.17
0.49
⫺0.72
0.66

⫺0.87
⫺0.36
⫺0.46
⫺0.87
⫺1.46
⫺1.53
⫺1.26
⫺1.02
⫺1.03

current medications, relationship with
their physician, beliefs regarding medications, and willingness to take more medications. Medical records were abstracted
for data on current medications, comorbidities (Charlson comorbidity index
[24]), and risk factor levels. We performed a 10% rereview and found moderate to excellent agreement among
abstractors. The intraclass correlation coefficient for A1C was 0.92.  statistics for
the presence of complications ranged
from 0.59 to 0.79.

Data are n.

reviewed with the clinical faculty at the
University of Chicago and pilot tested
with patients. During the time-tradeoff
elicitation, patients were asked to give
their preference for 10 years in the health
state of interest and a shorter period of
time in perfect health. Using the pingpong method, patients were asked a series
of iterative questions where the time in
perfect health was systematically altered
by yearly increments and questioning was
stopped, when the patient was indifferent
between a given time choice. The point at
which the patient was indifferent between
the time choices was used to calculate the
utility score (e.g., if 6 years of life in perfect health ⫽ 10 years with an amputation, the utility ⫽ 0.60). To minimize the
effects of order response bias, the order of
utility assessments was randomly allocated along two dimensions of the health
states: 1) complication states versus treatment states and 2) severe/intensive states
versus intermediate/conventional states.
The descriptions of several complication health states were based on previous
descriptions of life with complications
found in the utility literature (blindness
[16], diabetic retinopathy [symptomatic]
[16], end-stage renal disease on hemodialysis [17], amputation [18], and major
and minor stroke [19]). When such descriptions were not available we developed health state descriptions based on
clinical experience and from published
descriptions of life with such complications (angina-stage II Canadian Heart Association [20], diabetic neuropathy
[symptomatic] [18], and diabetic nephropathy [21]).
For each treatment state, we described the daily experience of treatments, the laboratory testing associated
with treatments, and the likelihood of
side effects. Patients were asked not to
consider long-term effects of treatments
2480

on complications but to focus on the daily
quality-of-life effects of treatments. We
based our description of intensive and
conventional glucose control on the treatment protocols and patient experiences of
the U.K. Prospective Diabetes Study
(UKPDS) (3). With intensive glucose control, patients were told that they would be
more likely to be given multiple oral
agents and insulin, that the frequency of
major hypoglycemic episodes would be
higher, and that the need for self-glucose
of monitoring would be greater to achieve
A1C ⬍7% in comparison with conventional glucose control (A1C ⫽ 7.9%).
Similarly, we used the UKPDS blood pressure trial protocols as the basis for descriptions of intensive and conventional
blood pressure control (2). Patients were
told that with intensive blood pressure
control they would be more likely to be
given three to four blood pressure agents
compared with conventional blood pressure control. Descriptions for the remaining treatment states were based on data
from the medical literature (e.g., aspirin
[22] and cholesterol-lowering medication
[23]).
We also queried patients about their
perceptions of quality of life with comprehensive diabetes care, which we described as the combination of cholesterollowering medication, aspirin, intensive
blood pressure control, intensive glucose
control, diet, and exercise. This combination represented care that was both comprehensive in breadth but also intensive
in terms of risk factor goals. We also asked
patients about a state we called the comprehensive care with polypill state. This
state was identical to the comprehensive
diabetes care state except that the number
of pills taken per day was reduced by the
use of the polypill.
After utility elicitation, patients were
asked about their overall health status,

Statistical analysis
All analyses were performed using SAS
statistical software (release 8.1; SAS Institute, Cary, NC). We describe the distribution of utilities using the mean, median,
mode, SD, skewness, and kurtosis provide graphical illustration of the distributions of utility scores. Paired t tests were
used to compare multiple health state utilities ascertained from the same individuals.
Wilcoxon’s rank-sum tests were used for
comparisons of utilities across subgroups.
RESULTS — The mean age of subjects
was 63 years; 42% were men, 38% were
black, and 24% were Latino (Table 1).
The mean duration of diabetes was 9.9
years and the mean Charlson comorbidity
index was 2.64 (24). Of the patients, 23%
had experienced a microvascular complication, and 30% reported having cardiovascular complications. In comparison
with nationally reported risk factors levels, study subjects had lower mean glucose and cholesterol levels but similar
blood pressure levels (5). The majority
(61%) used oral diabetes medications
alone, 25% used insulin as part of their
therapy, and 14% used no medications
for glucose control.
Patient utilities for diabetes-related
complications
Among the complication state utilities,
each end-stage complication had a lower
mean utility than its intermediate complication counterpart (e.g., major stroke
0.31 vs. minor stroke 0.70, P ⬍ 0.01) (Table 2). The complication state with the
lowest mean utility was major stroke
(0.31). Study patients rated complication
utilities for, angina, diabetic neuropathy,
and mild kidney disease similarly. In addition, diabetic retinopathy utilities were
equivalent to amputation ratings.
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Table 3—Treatment utilities
Treatment

Mean

Median

Mode

SD

Skewness

Kurtosis

Conventional glucose control
Intensive glucose control
Conventional blood pressure control
Intensive blood pressure control
Aspirin
Cholesterol-lowering drug
Comprehensive diabetes care
Comprehensive care with polypill
Diet
Exercise

0.76
0.67
0.77
0.73
0.80
0.78
0.64
0.66
0.88
0.89

0.95
0.85
0.95
0.90
0.95
0.95
0.75
0.85
0.95
1.0

0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
1.0
1.0

0.31
0.34
0.30
0.32
0.29
0.29
0.34
0.34
0.24
0.23

⫺1.46
⫺0.88
⫺1.52
⫺1.22
⫺1.78
⫺1.60
⫺0.67
⫺0.81
⫺2.67
⫺2.86

0.68
⫺0.77
0.88
0.03
1.80
1.19
⫺1.03
⫺0.83
6.17
7.34

Data are n.

Patient utilities for diabetes-related
treatments
Each intensive treatment state had a lower
mean utility than its conventional counterpart (e.g., intensive glucose control
0.67 vs. conventional glucose control
0.76, P ⬍ 0.01) (Table 3). The individual
diabetes-related treatment with the lowest
mean utility rating was intensive glucose
control (0.67) and the comprehensive diabetes care treatment state was the lowest
rated treatment state overall (0.64). The
highest rated treatment states were life
with diet and exercise therapy. The comprehensive care with polypill state had a
mean utility (0.66) that was slightly
higher but not significantly different from
that of comprehensive diabetes care.
Among treatment utilities, conventional
glucose control was rated similar to conventional blood pressure control, as was
cholesterol-lowering medication and
conventional blood pressure control. The
intensive glucose control and comprehensive care with polypill states were
rated equally, and diet therapy was equivalent to exercise therapy.
Comparisons of complication and
treatment utilities
Mean utilities for the comprehensive diabetes care and the comprehensive care
with polypill were not statistically different from the mean utilities for angina,
diabetic neuropathy, and diabetic nephropathy (P ⬎ 0.04). The mean utility
for intensive glucose control was not significantly different from that for diabetic
neuropathy. All other comparisons were
significantly different (P ⬍ 0.01).
Heterogeneity of health state utilities
Each health state had significant variation
in scores as reflected in large SDs (0.23–
0.36) and ranges of observed values (Ta-

bles 2 and 3). Many health state utility
distributions had a trimodal distribution
with variation in weighting 0, 0.5, and 1.
For complication states, the end-stage
complications had especially heavy leftsided tails near 0, indicated by a positive
skewness value. Between 12 and 50% of
patients were willing to give up 8 of 10
years in perfect health to avoid life with
complications. For treatment states, the
mode of all utility distributions was
ⱖ0.95, and distributions tended to have a
right-sided deviation, with less prominent left-sided tails, indicated by a negative skewness value. Between 10 and 18%
of patients were willing to give up 8 of 10
years of life in perfect health to avoid life
with treatments.
Impact of experience on health state
utilities
Patients with existing complications had a
general tendency to rate life with those
complications higher than those without
complications. This was only statistically
significant for major stroke (0.42 vs.
0.31), diabetic neuropathy (0.70 vs.
0.64), and diabetic retinopathy (0.61 vs.
0.53). In a similar fashion, patients who
were taking specific medications had a
general tendency to give higher utilities
for related treatment states than patients
not taking those medications. This was
only statistically significant for intensive
glucose control (0.76 vs. 0.66) and aspirin (0.84 vs. 0.81). The overall hierarchy
of health states was not different among
patients with complications/medications
and those without them.
CONCLUSIONS — Patients with diabetes perceive significant differences in
the quality-of-life effects of complications
and treatments related to their condition.
On average, patients rated life with com-
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plications, especially end-stage complications, as significantly lower than that of
life with treatments. However, we also
found that patients perceived comprehensive diabetes care as having significant
negative effects on quality of life, and
these effects were equivalent to life with
several intermediate complications. This
quality-of-life burden appeared to arise
from the prospect of multiple daily insulin injections rather than the prospect of
multiple oral agents. This is implied by
the facts that the treatment states with the
lowest ratings each included multiple
daily injections of insulin and that the
utilities for comprehensive diabetes care
and comprehensive care with polypill
were not significantly different.
It is important to note that these differences in mean utilities are directly influenced by the heterogeneity in patient
utilities and that this heterogeneity varied
by complications and treatments. For
complication states, it was common to see
a heavy left-sided tail for end-stage complications. For treatment states, the majority of patients actually rated life with
treatments as being close to perfect
health, indicating that treatments were
not burdensome. At the same time, an important minority of patients (10 –18%)
gave ratings indicating that they perceived life with treatments as being a significant burden on quality of life. Our
observation that there is significant heterogeneity in patient treatment preferences
highlights the importance of incorporating a shared decision-making approach
into everyday diabetes care. Acknowledging individual patient treatment preferences may be one of the keys to
translating findings from clinical trial
populations to general patient populations (8).
These utility values may be used in
future cost-effectiveness analyses of diabetes care. This study provides directly
elicited utilities from a single population
of adult patients living with type 2 diabetes. It provides an additional source of
utility data that may have particular advantages when one is comparing alternative diagnostic or treatment options (11).
Indirect methods of utility elicitation
(e.g., EuroQoL) (25,26) have a primary
advantage of ease of administration; however, they may be relatively insensitive to
important differences for particular treatment decisions. Directly eliciting utilities
for specific health states provides a more
theoretically sound (11) and sensitive approach to detecting differences in pa2481
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tients’ preferences regarding different
health states. The primary limitation of
direct elicitation methods is the challenge
of collecting such data; however, this
study was performed to overcome this
limitation. This study also provides utilities for complications and treatments that
have not been considered previously in
analyses, and accounting for these utilities
may shift the balance of CEA results (13).
A major insight that has not been extensively studied in previous CEAs of
chronic diseases is that any negative quality-of-life effect of treatment can outweigh
its benefits over a population. Failure to
acknowledge the quality-of-life effects of
current treatments may lead to an overestimation of the benefits of ongoing quality
improvement efforts and an underestimation of the benefits of treatment innovations (10). It is important to note that
these utilities represent patient-derived
utilities and that there may still be a need
to collect these health state utilities from
the general population to accurately reflect the societal perspective in base case
CEAs (11). CEAs of diabetes care have
tended to rely on utilities that are available in the literature, and these have
tended to be patient derived (26).
Several limitations of this study
should be considered when these results
are interpreted. The preferences of this
particular patient population may not be
representative of those of all patients living with diabetes. All of our patients had
an established relationship with a provider, and they may represent a group of
patients more adherent to treatment than
those in the general population. However,
our study sample is ethnically and economically diverse. Our results are also
limited by the fact that the validity of utility measurements cannot be directly assessed because there is no gold standard
for measuring preferences. However, our
patient population had significant experience with the various described health
states, the order of our utility results has
face validity, and our complication utilities are similar to those collected by the
time-tradeoff method (27). Another limitation of the study is that we did not formally assess the reliability of the utility
ratings over time. Our comparisons of patients with and without experiences with
complications and medications provide
some insight into how these utilities
might change over time. Finally, our utility ratings are influenced by the specific
descriptions of health states provided
during the survey.
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This study has important implications for current policies and programs
that are designed to enhance the quality of
chronic disease management. Many of
these programs essentially encourage patients to add more medications to their
treatment regimen. In the near future, the
results of the Action to Control Cardiovascular Risk in Diabetes trial may actually lead to even lower risk factor goals
that will require even greater use of medications to achieve them. Our study results
show that taking multiple medications on
a routine basis represents a significant
burden for many patients. Our study
helps elucidate what facets of medication
taking concern patients and provides a
starting point from which we can think
about how to overcome these concerns
with patients. Quality of life related to
treatments will be likely to improve if we
can simplify or modify current treatments
through treatment innovations. Without
such technological innovations, we may
still be able to allay patient concerns by
educating patients very early in their disease about the true nature of optimal
diabetes care, by incorporating their preferences into treatment decisions, and by
acknowledging patient preferences and
quality-of-life concerns in public health
efforts to improve the quality of diabetes
care.
Acknowledgments — This study was supported by National Institute of Aging Career
Development Award (K23-AG021963 to
E.S.H.), National Institute of Diabetes and Digestive and Kidney Diseases Diabetes Research
and Training Center (P60 DK20595 to
S.E.S.B., E.S.H., and D.O.M.), a Centers for
Disease Control and Prevention Potential Extramural Project (U36-CCU319276), and the
Chicago Center of Excellence in Health Promotion Economics (P30-CD000147 to E.S.H.
and D.O.M.).
We acknowledge the technical support of
Nidhi Thakur.

4.
5.

6.

7.

8.

9.
10.
11.

12.

13.

14.
References
1. Gaede P, Vedel P, Larsen N, Jensen GV,
Parving HH, Pedersen O: Multifactorial
intervention and cardiovascular disease in
patients with type 2 diabetes. N Engl J Med
348:383–393, 2003
2. UK Prospective Diabetes Study Group:
Tight blood pressure control and risk of
macrovascular and microvascular complications in type 2 diabetes: UKPDS 38.
BMJ 317:703–713, 1998
3. UK Prospective Diabetes Study Group:
Intensive blood-glucose control with sulphonylureas or insulin compared with

15.

16.

17.

conventional treatment and risk of complications in patients with type 2 diabetes (UKPDS 33). Lancet 352:837– 853,
1998
Standards of medical care in diabetes—
2007. Diabetes Care 30 (Suppl. 1):S4 –
S41, 2007
Saaddine JB, Cadwell B, Gregg EW, Engelgau MM, Vinicor F, Imperatore G,
Narayan KM: Improvements in diabetes
processes of care and intermediate outcomes: United States, 1988 –2002. Ann
Intern Med 144:465– 474, 2006
Steinbrook R: Facing the diabetes epidemic–mandatory reporting of glycosylated hemoglobin values in New York
City. N Engl J Med 354:545–548, 2006
Vijan S, Hayward RA, Ronis DL, Hofer
TP: The burden of diabetes therapy: implications for the design of effective patient-centered treatment regimens. J Gen
Intern Med 20:479 – 482, 2005
UK: Prospective Diabetes Study Group:
Quality of life in type 2 diabetic patients is
affected by complications but not by intensive policies to improve blood glucose
or blood pressure control (UKPDS 37).
Diabetes Care 22:1125–1136, 1999
Wald NJ, Law MR: A strategy to reduce
cardiovascular disease by more than 80%.
BMJ 326:1419 –1423, 2003
McMahon GT, Arky RA: Inhaled insulin
for diabetes mellitus. N Engl J Med 356:
497–502, 2007
Gold MR, Patrick DL, Torrance GW, Fryback DG, Hadorn DC, Kamlet MS,
Daniels N, Weinstein MC: Identifying and
valuing outcomes. In Cost-Effectiveness in
Health and Medicine, Gold MR, Siegel JE,
Russell LB, Weinstein MC, Eds. New
York, Oxford University Press, 1996
The CDC Diabetes Cost-Effectiveness
Group: Cost-effectiveness of intensive
glycemic control, intensified hypertension control, and serum cholesterol level
reduction, for type 2 diabetes. JAMA 287:
2542–2551, 2002
Huang ES, Jin L, Shook M, Chin MH,
Meltzer DO: The impact of patient preferences on the cost-effectiveness of intensive glucose control in older patients with
new onset diabetes. Diabetes Care 29:
259 –264, 2006
Folstein MF, Folstein SE, McHugh PR:
“Mini-mental state”: a practical method
for grading the cognitive state of patients
for the clinician. J Psychiatr Res 12:189 –
198, 1975
Neumann PJ, Goldie SJ, Weinstein MC:
Preference-based measures in economic
evaluation in healthcare. Annu Rev Public
Health 21:587– 611, 2000
Sharma S, Oliver-Fernandez A, Bakal J,
Hollands H, Brown GC, Brown MM: Utilities associated with diabetic retinopathy:
results from a Canadian sample. Br J Ophthalmol 87:259 –261, 2003
Churchill DN, Torrance GW, Taylor DW,

DIABETES CARE, VOLUME 30, NUMBER 10, OCTOBER 2007

Huang and Associates
Barnes CC, Ludwin DS, Shimizu A,
Smith EKM: Measurement of quality of
life in end-stage renal disease: the time
trade-off approach. Clin Invest Med 10:14 –
20, 1987
18. Eckman MH, Greenfield S, Mackey WC,
Wong JB, Kaplan SH, Sullivan L, Dukes K,
Pauker SG: Foot infections in diabetic patients: decision and cost-effectiveness
analysis. JAMA 273:712–720, 1995
19. Shin AY, Porter PJ, Wallace MC, Naglie G:
Quality of life of stroke in younger individuals: utility assessment in patients with
arteriovenous malformations. Stroke 28:
2395–2399, 1997
20. Campeau L: Grading of angina pectoris.

Circulation 54:522–523, 1976
21. American Diabetes Association: Diabetic
nephropathy. Diabetes Care 26:S94 –S98,
2003
22. Gage BF, Cardinalli AB, Owens DK: Costeffectiveness of preference-based antithrombotic therapy for patients with
nonvalvular atrial fibrillation. Stroke 29:
1083–1091, 1998
23. Downs JR, Oster G, Santanello NC, Air
Force Coronary Atherosclerosis Prevention Study Research Group: HMG CoA
reductase inhibitors and quality of life.
JAMA 269:3107–3108, 1993
24. Charlson ME, Pompei P, Ales KL, MacKenzie CR: A new method of classifying

DIABETES CARE, VOLUME 30, NUMBER 10, OCTOBER 2007

prognostic comorbidity in longitudinal
studies: development and validation.
J Chronic Dis 40:373–383, 1987
25. Clarke P, Gray A, Holman R: Estimating
utility values for health states of type 2
diabetic patients using the EQ-5D
(UKPDS 62). Med Decis Making 22:340 –
349, 2002
26. Coffey JT, Brandle M, Zhou H, Marriott D,
Burke R, Tabaei BP, Engelgau MM,
Kaplan RM, Herman WH: Valuing healthrelated quality of life in diabetes. Diabetes
Care 25:2238 –2243, 2002
27. Tengs TO, Wallace A: One thousand
health-related quality-of-life estimates.
Med Care 38:583– 637, 2000

2483

