E p i d e m i o l o g y / H e a 11 h S e r v i c e s / P s y c h o s o c i a I
N A L

Research

A R T I C L E

Quality of Life and Associated
Characteristics in a Large National
Sample of Adults With Diabetes
RUSSELL E. GLASGOW, PHD
LAURIE RUGGIERO, PHD
ELIZABETH G. EAKIN, PHD

JANET DRYFOOS, MA
LISA CHOBANIAN, RN, MS, RD

RESEARCH DESIGN A N D METHODS — A diabetes self-management survey was
sent to 2,800 adults with diabetes throughout the U.S. who were part of a marketing company
national sample. The response rate was 73%. The final sample of 2,056 persons was heterogeneous: the average age was 59 years (range, 18-92 years); 53% had high school education or
less; 86% had type 11 diabetes; 62% were female; and 31% reported being on an intensive management plan, such as the one used in the Diabetes Control and Complications Trial. Qualityof-life items included the social, physical, and mental health dimensions of the Short Form
(SF-20) of the General Health Survey.
RESULTS — Overall, respondents reported a moderate to low quality of life, relative to previous studies. Factors related to lower quality of life included: less education, lower income,
older age, being female, type of health insurance (no medical insurance or Medicare/Medicaid
recipients reported lower quality of life than those with either a health maintenance organization or private insurance), number of diabetes complications, number of comorbid illnesses,
and lower levels of physical activity. Multiple regression analyses revealed that the level of selfreported exercise was the only significant self-management behavior to predict the quality of
life, after controlling for demographic and medical variables.
CONCLUSIONS — If the findings regarding physical activity are replicated, it may be that
moderate-intensity physical activity programs could be initiated with diabetic individuals at
risk of low quality of life. Quality of life is an important and understudied topic in diabetes that
appears to be related to demographic, medical-history, and self-management factors.

T

he mission of the American Diabetes
Association (ADA) is "to prevent and
cure diabetes and to improve the lives
of all people affected by diabetes" (1). This
worthy objective is certainly shared by
thousands of other health care professionals
and the six million individuals with diabetes
in the U.S. Yet, before we can make significant progress toward achieving this goal, we
need to know more about the quality of life
among individuals with diabetes and about

the patient profile, disease status, health
care system, and social-environmental characteristics that put people at risk for
decreased quality of life. For example, what
aspects of the quality of life (e.g., physical,

social, emotional) are most adversely
impacted by diabetes? How does the quality of life relate to different treatment regimens and self-care behaviors (especially
given the current issues surrounding intensive therapy)? Which patient subgroups
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OBJECTIVE — This study investigated the quality of life and the demographic, medical-history, and self-management characteristics associated with it.

with diabetes have the best and worst quality of life and why?
Although an increasing amount of
research is being devoted to the quality of
life of individuals with diabetes (2-8), there
is still much to be learned. Important studies have evaluated the impact of treatment
on the quality of life (4,9,10). However,
there have been few basic investigations of
the status of quality of life among relatively
heterogeneous samples of people with diabetes (instead of highly selected volunteer
patients in leading research centers), and
few studies have large enough numbers to
explore quality-of-life differences among
subgroups (e.g., type I vs. type II diabetes;
different ethnic groups; those with vs. without complications). The most comprehensive research to date on these issues has
been conducted by Stewart et al. (11) as
part of the Medical Outcomes Study
(MOS), using the Short Form (SF-20) of the
General Health Survey, and by Jacobson et
al. (4) in a comparison of the quality of life
in individuals with type I and type II diabetes, using both the MOS SF-36 and the
Diabetes Quality of Life Measure (DQOL).
Stewart et al. (11) evaluated quality-oflife ratings in over 9,000 patients with a
variety of chronic conditions, including
844 patients with diabetes, and compared
these with quality-of-life ratings from 2,595
patients without chronic conditions. Of the
patients with diabetes, 92% had type II
diabetes and 44% had one or more physician-reported complications. In comparison with patients without chronic
conditions and after controlling for sex,
age, income, and education, those with
diabetes reported significantly lower SF20 scores on all summary quality-of-life
scales (e.g., physical, role, social functioning, health perceptions), except for mental
health. Overall, while persons with diabetes reported lower quality-of-life scores
than those without chronic conditions,
their decrements in quality of life were not
as great as those reported by patients with
other diseases or problems (congestive
heart failure, myocardial infarction, arthritis, chronic lung problems, gastrointestinal
disorders, back problems, and angina). It
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RESEARCH DESIGN AND
METHODS
Subjects and survey methods
The survey included questions assessing
participant characteristics, such as sociodemographic and health-status information,
along with diabetes management and selfmanagement across multiple areas. Questions assessing potential psychosocial,
behavioral, and environmental correlates
of self-management were also included.
Individuals with diabetes were identified based on a list available through a
nationwide marketing research group.
Those recruited into the marketing sample
DIABETES CARE, VOLUME 20, NUMBER 4, APRIL
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were representative of the national diabetes
population, based on the following characteristics: income, population density, geographic region, age, and number of people
in the household. A total of 2,800 individuals with type I or type II diabetes were
sent surveys. This included 1,300 individuals with diabetes who were believed to be
representative of the U.S. population with
diabetes, based on the above characteristics, and an additional 1,500 insulin-treated
individuals who were recruited to obtain a
sufficient sample size of type I diabetic individuals to permit a detailed examination of
subgroups (e.g., type I diabetic and insulintreated type II diabetic individuals). Type I
diabetes was defined as being diagnosed at
<30 years of age and having taken insulin
since first diagnosed.
To maximize accurate disclosure on selfmanagement behaviors, a self-administered
questionnaire was mailed through an independent marketing group that was not
linked to the individual's medical care in any
way Individuals were informed that their
individual responses would remain completely confidential. A raffle for monetary
prizes was used as an incentive for participation. Thefinalrecruitment rate was 73.4%
for a total sample of 2,056 participants (of
2,800 who were sent the survey). This total
sample included 988fromthe representative
sample and 1,068 from the augmented sample of individuals taking insulin.
The sample was generally older (average age, 59 years), female (62%), married
(62%), and Caucasian (95%), although
there were over 100 African-American
respondents (Table 1). The majority had
been diagnosed for some time (>10 years
for half of the respondents), 14% had type
I diabetes, 56% had insulin-treated type II
diabetes, and individuals with type II diabetes not on insulin constituted the remaining 30% of the sample. As would be
expected, the insulin-treated sample was
younger and had had diabetes longer than
the more representative sample. The augmented sample was also more likely to
have diabetic complications, to have been
hospitalized, and to have other comorbid
diseases than the representative sample (all
P < 0.001). The survey methodology and
sample are described in greater detail in
Ruggiero et al. (12).

Health Survey is a widely used healthrelated quality-of-life measure that assesses
several important dimensions of the quality
of life, including physical, social, and role
functioning, bodily and emotional wellbeing, and current perceptions of health
(13). Because of survey space constraints,
only the physical-functioning, social-functioning, and mental health scales were used
in this study. These three scales were chosen to reflect a broad range of quality-of-life
dimensions likely to be impacted by diabetes. The SF-20 produces highly reliable
and valid scores and has normative data
with which to compare the results for
patients with chronic diseases, including
heart disease and diabetes, and the general
population (11). While a newer MOS quality-of-life instrument (the SF-36) has been
developed and is currently recommended
to replace the SF-20, we chose to use the
SF-20 in this study because of the availability of norms for a diabetes-specific
sample. On all SF-20 dimensions, the possible range is 0-100, and higher scores
reflect a higher quality of life.
Self-management measures. The survey
concentrated on basic descriptive information on self-management behaviors for
each of four daily self-management behaviors: diet, exercise, medication use, and
glucose self-testing. The level of self-management was assessed using a composite
score of the following items: J) number of
the past 7 days individuals performed the
behavior of interest; 2) number of health
care provider-recommended behaviors
performed in the past 7 days (five-point
Likert scale: none to all); and 3) frequency
with which the behavior of interest was
performed as recommended in the past
month (five-point Likert scale: never to
always). Each item was standardized using
T-scores (mean ± SD, 50 ± 10), then all of
the items available for each behavior were
averaged to calculate the composite score
for that behavior. Items for the scale were
drawn from the Summary of Diabetes SelfCare by Toobert and Glasgow (14), who
reported the reliability and validity of this
scale. These self-report items have been
found to correlate with more "objective"
measures, such as self-monitoring logs,
memory meter data, and interview data.

Measures
Medical Outcomes Study General
Health Survey. The Medical Outcomes
Study (MOS) Short-Form (SF) General

All analyses were conducted using SPSSX.
After data cleaning, descriptive analyses
were conducted using means and standard
deviations. Subgroup comparisons were

Statistical analyses
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should be noted that while there was substantial variation in quality-of-life ratings
among chronic illness groups, there was
also significant variation within groups.
Furthermore, the majority of variance in
quality of life was not explained by the
presence of chronic conditions.
Jacobson et al. (4) evaluated quality-oflife ratings in a sample of 240 patients with
diabetes (54% had type II diabetes, 51%
were female, and 67% had more than a
high school education). They used both the
SF-36 and a diabetes-specific quality-oflife scale, the DQOL, which was used in the
Diabetes Control and Complications Trial
(DCCT) (4). After controlling for age, marital status, education, illness duration, and
severity of complications, individuals with
type II diabetes reported less of an impact
of diabetes and fewer worries about diabetes on the DQOL and better social functioning on the SF-36 than individuals with
type I diabetes. Further, they found that the
severity of complications was more predictive than the number of complications on
both the SF-36 and DQOL scales for both
type I and type II diabetic individuals.
The purpose of the present study was
to evaluate, as part of the larger survey discussed in Ruggiero et al. (12), the quality of
life among a large and heterogeneous sample of patients with diabetes throughout the
U.S. Specific questions that were addressed
were: I) how do adults with diabetes compare with available normative data from
persons with and without other chronic
diseases, and which dimensions of quality
of life seem to be the most and least
impacted by diabetes; 2) what sociodemographic and diabetes health-status factors
are related to quality of life; and 3) what
diabetes self-management behaviors are
related to the quality of life.

Quality of life

Table 1—Quality-of-life

Patient
characteristic/level
Sex
Male
Female
Age (years)
<40
40-49
50-59
60-69

70+

Quality-of-life dimension
Mental
Social
functioning
health

n

Physical
functioning

734
1,191

71.1 ±34t
63.8 ± 35*

80.8 ± 29t
75.6 ±32*

71.1 ±20t
66.4 ± 20*

227
259
400
564
447

82.7
76.6
65.6
63.7
58.2

83.5 ±27*
79.5 ±31*
79.4 ± 30*
78.4 ±30*
71.9 ±34t

64.1 ± 2 1 *
66.1 ±19*
67.9±21*t
70.3 ± 19t
69.1 ±20t

996
885

63.7 ±36*
70.2 ± 34t

74.6 ± 32*
81.7 ±28t

65.7 ±21*
71.4 ±19t

605
675
647

56.5 ± 36*
66.9 ± 35t
75.8 ± 321=

68.4 ± 34*
78.3 ± 30t
85.5 ± 261=

63.0 ±22*
69.3 ± 19t
72.1 ±19t

66.5 ± 35
68.6 ± 34

77.8 ±31
72.6 ± 34

68.0 ± 20
71.7 ±17

52.4 ±37*
69.9±35t=F
68.8 ± 34t
75.1 ±32*

64.4 ± 35*
76.9 ± 33t
84.1 ±27?

63.7 ±22*
63.0 ±21*
70.2 ± 19t
71.0 ± 19t

1,796
102
449
178
831
469

± 28*
±32*
±36t
± 34t=f
±36*

81.0 ± 28tt

690
1,231

60.8 ±35.8*
69.9 ± 34.3t

71.6 ±33.9*
81.0±28.5t

67.7 ±20.4
68.5 ± 19.9

247
1,536
995
455

78.6 ± 3 1 *
64.2 ± 35
60.0 ±36*
70.4 ± 34t
79.6 + 27T*

82.3 ±27t
76.9 ±31
73.3 ±32*
82.7 ±28t
86.8 ± 25t

66.7
68.7
67.9
70.5
69.9

±21
± 20
±20
± 19
± 18

71.1 ±33.8*
67.3±35.0*t
65.2±35.3t
65.3±35.3*t

81.7 ±29.1*
79.8±29.4*t
76.5±30.7T1=
74.4 ±33.01=

70.0
67.6
67.9
67.3

±18.2
±19.9
±21.2
±20.6

77.6 ±30.7*
68.3 ± 33.8t
52.6 ± 36.21=

85.5 ±26.5*
80.1±29.2t
66.2 ± 33.61=

72.7 ±18.3*
68.8±19.7t
63.1 ±21.41=

78.2 ±31.2*
67.3±33.6t
46.4 ± 34.71=

83.2 ±28.9*
80.3 ± 28.5*
64.1±33.7t

70.1 ±19.9*
69.4 ±19.6*
63.4±20.6t

68.5 ± 34*
52.9 ± 37t

79.6 ± 30*
61.3 ±34t

69.0 ±19.8*
61.6 ± 21.21

86

411
407
588
449
20+
Number of diabetes complications
756
None
518
One
Two or more
653
Number of comorbid diseases
760
None
707
One
460
Two or more
Number of times hospitalized
1,629
None
One or more
199

Data are means ± SD. Groups sharing the same footnote symbol are not significantly different. Groups having different footnote symbols were significantly different as assessed by least significant difference tests at
P < 0.01 following a significant overall MANOVA result. MCO, managed care organization.
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conducted using a multivariate analysis of
variance (MANOVA), followed by least
significant difference post hoc comparison
tests when there was a significant
MANOVA. Relationships between demographic, medical-history, and self-management variables and quality of life were
conducted using Pearsons correlations and
hierarchical multiple regression analyses. In
the latter, after checking for collinearity
demographic and medical-history factors
were entered in afirststep. Then self-management variables were entered in a second
step to determine the amount of incremental variance they explained beyond the
demographic-medical variables. This analysis strategy identifies the independent
effects of each of the predictor variables,
after controlling for potential confounders.
RESULTS
Descriptive data
Overall scores on the SF-20 dimensions
were 70.3 for physical functioning, 77.5 for
social functioning, and 59.7 for mental
health. In the Stewart et al. (11) sample
from the MOS, the 844 patients with diabetes reported scores of 78.4 for physical
functioning, 87.0 for social functioning,
and 77.7 for mental health.
Subgroup data. Table 1 summarizes SF-20
quality-of-life scale scores across several
different patient categories. In this table,
subgroups having a different superscript
are significantly different based upon least
significant difference post hoc comparison
tests at the P < 0.01 level, following a
significant overall F on a MANOVA across
all three quality-of-life dimensions. For
example, on the physical functioning scale,
persons aged <50 years had significantly
higher scores than did those who were
older. In addition, those aged 50-59 years
had significantly higher scores than those
aged ^70 years.
Males reported significantly higher
quality of life than did females on all three
quality-of-life dimensions. In general,
younger persons reported fewer impairments in physical and social functioning
and greater impairment in mental health.
Less-educated respondents reported lower
scores on all quality-of-life dimensions than
did more highly educated respondents.
There were significant and relatively large
differences between respondents having
different income levels. On all three quality-of-life dimensions, individuals having
less income reported reduced quality of
DIABETES CARE, VOLUME 20, NUMBER 4, APRIL
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Education
High school or less
College or more
Income
<$15,000
$15,000-$35,000
>$35,000
Race and ethnicity
Caucasian
African-American
Type of health insurance
Government
None
Private
MCO
Living situation
Live alone
Live with another
Type of diabetes
Type 1
Overall type II
Insulin
Pills
Diet only
Years diagnosed
<5
5-9
10-19

scores by patient characteristic

Glasgow and Associates

Relationship of self-management to
quality of life
Table 2 summarizes the relationship of selfmanagement behaviors (diet, physical activity and exercise, and blood glucose testing)
and quality-of-life scores. Only physical
activity was significantly related to all three
quality-of-life dimensions, while mental
health scores were significantly related to all
three self-management behaviors.
Multivariate analyses. Table 3 summarizes the results of hierarchical multiple

DIABETES CARE, VOLUME 20, NUMBER 4, APRIL

1997

Table 2—Relationship of quality-of-life scores to the level of diabetes self-management Pearson's correlation coefficients

Self-management variable
Diet
Physical activity
Blood glucose testing

Physical functioning
0.03
0.20t
-0.05

Quality-of-life dimension
Social functioning
0.00

o.iot
-0.05

Mental health
0.12t
0.21t
0.07*

•P< 0.01; tP< 0.001.
regression analyses to predict the three
quality-of-life dimensions. A total of 1,188
individuals had complete data on all variables and were included in these analyses.
This table presents the impact of sociodemographic and medical-history variables
on quality of life followed by incremental
contributions of self-management variables. We present at each stage the multiple
R and the significance level of improvement
in R2. This is followed in the last three
columns by data for each variable on the
bivariate correlation with that quality-of-life
dimension, the partial correlation after controlling for other variables, and the significance of the beta for that variable.
In general, the combination of 11
demographic and medical-history variables
entered at step 1 explained a moderate
amount of the variance (R2 for mental
health, 12%; for social functioning, 18%;
and for physical functioning, 25%). Of the
self-management composites entered at
step 2, only level of exercise significantly
improved the prediction equation for all
three quality-of-life dimensions.
CONCLUSIONS— This study was
designed to address three primary questions, as described above. Below we discuss and interpret findings related to each
of these questions. First, the diabetic
patients in this sample had substantially
lower quality-of-life scores, compared with
diabetes-specific norms from the MOS.
This was seen for all three quality-of-life
dimensions measured in this study (physical functioning: 66.6 vs. 78.4; social functioning: 77.5 vs. 87.0; mental health: 68.2
vs. 77.0). One possible explanation for the
lower quality-of-life scores found in our
study may be that the patients with diabetes in the MOS sample had fewer diabetic complications. This has also been
discussed by Jacobson, deGroot, and Samson (5), who, like us, found that the quality of life decreased in relation to the
number of complications (4).

Second, except for race and ethnicity,
all of the demographic and medical-history
variables evaluated in this study were
related to multiple quality-of-life dimensions in bivariate analyses (Table 1).
Regarding the demographic variables,
males reported a higher quality of life than
females, as did younger respondents versus
older respondents (physical and social
functioning only), those living with others
versus alone, those with college education
versus high school or less, those with
higher income, and those with private or
managed-care insurance versus those with
no health insurance or government insurance only. In terms of medical history and
disease severity, respondents diagnosed
with diabetes for fewer number of years
reported higher quality of life than those
with more years since diagnosis, as did
those with fewer diabetes complications,
fewer comorbid diseases, and those who
were not hospitalized in the past year. Consistent with the results of Jacobson et al.
(4), we also found that type II diabetic
patients on insulin reported a greater
impact on the quality of life than did those
on oral medications, diet only, and patients
with type I diabetes. Type II diabetic
patients on insulin may have lower qualityof-life scores because most have had to be
started on insulin either after a course of
dietary and oral medications had failed or
after complications appeared. Inspection
of Table 3 suggests that insulin-treated individuals may well have been "sicker" (e.g.,
more comorbidities and complications).
The regression analyses revealed that, in
general and across all three quality-of-life
scores, while a number of demographic
variables were predictive of quality-of-life
dimensions, the number of comorbid illnesses and diabetes-related complications
were the strongest independent predictors
after controlling for other factors (4).
Finally, the level of physical activity
was the only self-management factor that
significantly enhanced prediction of the
565
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life, compared with those with higher
income. The results of race and ethnicity
analyses revealed no differences between
Caucasians and African-Americans on any
quality-of-life dimension.
There were significant results on comparisons of type of health insurance coverage on all three SF-20 dimensions (Table
1). In general, the pattern of results
revealed that respondents having private
insurance or managed care coverage were
similar and that those having solely government (Medicare or Medicaid) or no
insurance coverage were also similar. However, there were large differences between
these two sets of respondents, with those
having no health insurance, and especially
those having only government health
insurance, reporting markedly lower quality-of-life scores than those with private
and/or managed-care coverage. The physical- and social-functioning scales revealed
an additional effect, with patients with government insurance (only) reporting significantly lower quality of life than those with
no insurance.
We compared four different subgroups
regarding type of diabetes (Table 1). Type II
diabetic individuals taking insulin reported
lower quality of life on the physical- and
social-functioning scales than did other
patient subgroups, including those with
type I diabetes. Those diagnosed with diabetes for a greater number of years reported
lower physical and social functioning than
persons diagnosed more recently
Finally, there were clear differences on
all three quality-of-life dimensions for all
three measures of disease severity: number
of diabetes complications, number of
comorbid diseases, and whether hospitalized in the past year. Respondents having
more complications, more chronic diseases
in addition to diabetes, and having been
hospitalized in the past year reported a
considerably reduced quality of life on all
three dimensions (Table 1).

Quality of life

Table 3—Results of hierarchical regression using demographic and diabetes self-management quality of life when added to the sociomedico-demographic factors. More recent
variables to predict the quality of life
Dependent
variable, step, and
independent variable

Significance of
improvement
inR 2
Multiple R

566

0.00
0.11
0.24
0.13
0.05
0.10
0.36
0.30
0.12
0.22
0.20
0.16

-0.10
-0.13
0.01
0.05
0.05
-0.23
-0.19
-0.05
0.04
0.07
0.05

0.00
0.00
0.65
0.07
0.03
0.00
0.00
0.05
0.10
0.01
0.03

0.04
0.21

0.03

-0.02
0.18
0.00

0.52
0.00
0.84

0.09
0.14
0.14
0.06
0.11
0.25
0.25
0.19
0.23
0.23
0.16

-0.07
-0.07
0.04
0.02
0.06
-0.13
-0.14
-0.12
0.05
0.10
0.07

0.01
0.01
0.15
0.44
0.03
0.00
0.00
0.00
0.05
0.00
0.01

0.06
0.13
0.00

-0.04
0.12
0.00

0.15
0.00
0.87

0.12
0.08
0.18
0.03
0.07
0.14
0.18
0.13
0.17
0.17
0.01

-0.10
0.14
0.11
0.02
0.01
-0.10
-0.13
-0.07
0.08
0.06
-0.04

0.00
0.00
0.00
0.57
0.62
0.00
0.00
0.01
0.00
0.03
0.15

0.08
0.24
0.13

0.03
0.18
0.04

0.30
0.00
0.14

0.00

0.00

0.00

0.00

0.00
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Physical functioning
(n= 1,188)
Step 1
0.50
Sex
Age
Education
Duration of diabetes
Insulin taking
Number of comorbidities
Number of complications
Number of hospitalizations
Income
Insurance type
Live with other
0.54
Step 2
Glucose testing self-care
Exercise self-care
Diet self-care
Social functioning
(n= 1,191)
Step 1
0.42
Sex
Age
Education
Duration of diabetes
Insulin taking
Number of comorbidities
Number of complications
Number of hospitalizations
Income
Insurance type
Live with other
Step 2
0.44
Glucose testing self-care
Exercise self-care
Diet self-care
Mental health (n = 1,195)
Step 1
0.35
Sex
Age
Education
Duration of diabetes
Insulin taking
Number of comorbidities
Number of complications
Number of hospitalizations
Income
Insurance type
Live with other
Step 2
0.41
Glucose testing self-care
Exercise self-care
Diet self-care

Partial
Significance
correlation
of beta

publications from the MOS have also found
that self-reported levels of physical activity
were related to a number of quality-of-life
dimensions (15). Such findings are consistent with a growing body of literature documenting the benefits of regular moderate
physical activity for both healthy and
chronic disease populations (16).
The primary strength of this study was
the relatively large sample from across the
U.S. and from a variety of different health
care systems and types of insurance coverage. Another strength was the measure
used to assess the quality of life, the SF-20
instrument, which has been validated with
a variety of populations. This measure also
allowed comparison with diabetes-specific
normative data (11). Afinalstrength of the
study was the richness of the data set,
which supported detailed examination of
the relationship of the quality of life to various demographic, medical-history, and
self-management factors.
The various demographic and medical-history variables accounted for a moderate amount of the variance in all three
quality-of-life dimensions (R2 from 0.12 to
0.25). This finding has at least three implications for diabetes care and self-management research. First, it emphasizes the
importance of social and environmental
factors such as socioeconomic status that
are consistently related to a host of healthstatus and health-behavior factors (17).
Second, it suggests the need to include and
control for socio-demographic and medical-history factors in diabetes education
research. Given the consistency and
strength of the sociodemographic and
medical-history-disease-severity relationship with the quality of life, it is not surprising that few diabetes education and
self-management interventions have produced significant changes in patient quality
of life. Third, these measures may allow the
early identification of persons with diabetes at risk of decreased quality of life for
preventive intervention. It should be noted,
however, that the magnitude of several of
the relations were not large (see Table 3).
While statistically significant in a large sample such as this and important from a public health perspective, correlations of
0.10-0.20 are not particularly useful at an
individual level.
This investigation also had limitations
that should be addressed in future research.
The primary limitations concern the cross-
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sectional nature of the study (regarding the
quality of life) and the use of only three
dimensions from one general quality-oflife instrument. Another limitation is that
this study did not differentiate between
hospitalizations for acute versus chronic
complications. Future longitudinal studies
should address questions regarding the natural history of the quality of life among diabetes patients, the direction of effect from
self-care to quality of life, the effects of different interventions on different quality-oflife dimensions, and how diabetes-specific
quality of life relates to more general quality of life (2,4).
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