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Emotional Distress and Poor
Outcomes in Type 2 Diabetes
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OBJECTIVEdCross-sectional studies link both depressive symptoms (DS) and diabetesrelated distress (DRD) to diabetes self-management and/or glycemic control. However, longitudinal studies of these variables are rare, and their results are somewhat conﬂicting. The study
objective was to compare DS and DRD as longitudinal predictors of medication adherence, selfcare behavior, and glycemic control in type 2 diabetes.

RESULTSdAdjusted cross-sectional and longitudinal analyses yielded very similar results. In
the latter, only DS were signiﬁcantly associated with future diet behavior (P = 0.049), physical
activity (P = 0.001), and glucose testing (P = 0.018). In contrast, only DRD predicted future
glycemic control (P , 0.001) and medication adherence (P = 0.011).
CONCLUSIONSdDistress-outcome associations seem to vary by type of distress under
consideration. Only DS predicts future lifestyle-oriented self-management behaviors. In contrast,
only DRD predicts glycemic control, perhaps by decreasing medication adherence. Clinical
assessment and intervention should encompass both types of distress, unless the goal is to
narrowly target a highly speciﬁc outcome.
Diabetes Care 35:2472–2478, 2012
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epressive symptoms (DS) are prevalent in type 2 diabetes (1,2) and are
associated with a wide variety of
deﬁcits in diabetes self-management
behavior and glycemic control (3,4).
Although most existing studies are crosssectional, only the more powerful longitudinal design can demonstrate temporal
priority, which is a necessary (but not
sufﬁcient) precondition for establishing
causality. One longitudinal study linked
DS to poor medication adherence and
poorer self-management (diet, exercise,
and foot care) that was measured 9 months
later (5), whereas a second study indicated
that persistent or worsening DS were associated with poor self-management in terms
of diet and exercise over the subsequent 5
years (6). Turning to glycemic control,

multiple clinical trials indicate when depression accompanying diabetes is successfully treated, metabolic control does
not tend to improve (7). Moreover, one
longitudinal study concluded that DS do
not predict future glycemic control, but
rather that glycemic control actually predicts future DS (8). However, a small
meta-analysis of depression treatment trials found that DS reduction was associated with glycemic improvement in two
of the three studies analyzed (4). To summarize, DS may predict self-management
behavior, whereas the nature of their longitudinal association with glycemic control remains unclear.
In contrast to the generalized concept
of DS, diabetes-related distress (DRD) refers to signiﬁcant negative psychological
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RESEARCH DESIGN AND METHODSdPrimary care patients with type 2 diabetes
reported DS, DRD, and other variables at baseline were studied. Medication adherence, self-care
behaviors (diet, physical activity, and glucose testing), and glycemic control (HbA1c) were
assessed 6 months later (n = 253). Cross-sectional and longitudinal regression analyses were
used to model behavioral and medical outcomes as a function of baseline confounders, DS, and
DRD.

reactions that are speciﬁc to one’s diabetes
diagnosis, potential or actual complications, self-management burdens, difﬁcult
patient–provider relationships, and problematic interpersonal relationships (9).
Due to its illness-speciﬁc nature, DRD is
conceptually and empirically distinct from
DS that accompany diabetes (10,11).
Cross-sectional studies have consistently
indicated that, like DS, DRD is associated
with concurrent diabetes self-management
(12–15) and glycemic control (12,15).
Although no longitudinal studies have
shown a link between DRD and selfmanagement, two studies demonstrated
that DRD predicts subsequent glycemic
control (16,17).
Given the variation and gaps in reported associations, the most recent wave
of studies has directly compared the independent predictive value of DS versus
DRD when levels of both variables are
accounted for. This strategy helps to
disentangle which type of distress has
the most substantial association, which
helps to identify underlying biobehavioral
mechanisms and determine priorities
for clinical assessment and modiﬁcation. Two such cross-sectional studies
indicated that DRD, but not DS, is associated with self-management behaviors
(11,16,18), whereas a third study concluded that only DS are associated with
self-management (10). Three crosssectional studies indicated that only
DRD is independently related to concurrent (11,17,19) glycemic control. Of
these three studies, one additionally demonstrated that only DRD was related to
concurrent control (17). Moreover, although neither DS nor DRD predicted
future glycemia, DRD and glycemic control varied together across 18 months.
To summarize, several studies link DS
and DRD to diabetes self-management,
glycemic control, or both. Longitudinal
studies are rare, have yielded conﬂicting
ﬁndings, and have not evaluated whether
DRD predicts future self-management. Of
the few studies that simultaneously evaluate these two types of distress, all but one
are cross-sectional. The goal of this study
was therefore to clarify the longitudinal
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associations between two types of psychological distress (DS and DRD) and key
outcomes (self-management behaviors
and glycemic control) measured 6 months
later.
RESEARCH DESIGN AND
METHODS

Procedure
Following an institutional review board–
approved protocol, eligible patients were
mailed a study invitation followed by a telephone call for screening. Following informed consent, participants attended
two research appointments separated by 6
months for the assessment of adherence,
glycemic control, and other variables.
Measurements
Depressive symptoms were assessed with
the widely used and well-validated Patient Health Questionnaire-9 (PHQ-9),
which includes only depressive symptoms per se, unlike most other DS measures. Although it was indeed developed
as a screening measure, it is well-validated
as a measure of DS severity (20). DRD was
measured using the Problem Areas in Diabetes scale (PAID) (16), a well-validated
20-item self-report questionnaire. Items
are rated on a 5-point scale ranging from
0 (not a problem) to 4 (a serious problem). Summed scores are converted to a
0–100 scale by multiplying by 1.25. Medication adherence was assessed using the
Morisky scale, which elicits information
about the presence or absence of various
forms of nonadherence (e.g., “In general,
are you careless at times about taking your
antidepressant medication?”) (21). Each
item is in a yes or no format with a maximum possible score of four. It has demonstrated concurrent and predictive
care.diabetesjournals.org

Data analysis
Data were analyzed using STATA 11.2
software (StataCorp, College Station, TX).
Descriptive analyses were conducted to
characterize the sample, and distributions
were visually and quantitatively examined
for normality of distribution. A matrix of
zero-order Pearson correlations were examined to identify bivariate relationships
between potential demographic and medical confounders of Month 6 outcomes,
using the criterion of two-tailed P , 0.05.
The associations of both DS and DRD

variables (measured at baseline) and Month
6 outcomes were analyzed using ordinary
least squares regression, with potential confounders included in the model and also
using the criterion of two-tailed P ,
0.05. Missing data were not imputed.
Because DRD and DS scores are moderately
interrelated (10,15), they were evaluated
both alone and when the other was adjusted for, because their multicollinearity
may distort their individual regression
coefﬁcients.
RESULTS
Enrollment and retention
Of the 420 patients screened by telephone, 332 met entry criteria, 287 (86%)
of whom provided consent and baseline
data. Thirty-four participants (12%) dropped
out after baseline, leaving 253 study
completers. Attrition was signiﬁcantly
associated with being ,60 years of age
(85% of dropouts vs. 74% of nondropouts; P , 0.014) and being African American (74 vs. 55%; P = 0.036). However,
attrition was not signiﬁcantly related to
gender, SES, medication adherence, or
poor glycemic control. Consent was unrelated to age and sex, although African
Americans were more likely to consent
than Caucasians (62 vs. 52%; P = 0.025).
Sample characteristics
The characteristics of study completers are
shown in Table 1. Half were female, 55%
were African American, and age ranged
from 27–88 years (mean 57.3 6 8.3). Forty
percent were prescribed insulin in addition
to an oral hypoglycemic. Glycemic control
(HbA1c) was generally poor (mean 7.6 6
1.6), complications were common (mean
4.3 6 1.1), and 20% had at least two signiﬁcant comorbid medical conditions.
Based upon Morisky scores, 52% percent
of the participants could be classiﬁed with
high adherence (i.e., score of 0), 42% with
medium adherence (scores of 1 to 2), and
6% with low adherence (score of 3 to 4).
Approximately half had a baseline PHQ-9
total .5 (indicating at least mild DS), with
15% reporting moderate and 6% reporting
moderately severe DS. The PAID score
had a mean of 22.1 6 19, with 21% of
participants scoring above the distressed
cutoff.
Preliminary analysis to identify
confounders
Bivariate and multiple regression analyses
revealed that higher HbA1c was reliably
associated with younger age (r = 0.30;
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Participants
Potential participants were identiﬁed
from the administrative and clinical databases of a large Midwestern urban healthcare system. Eligible patients were required
to have type 2 diabetes as indicated by at
least one of the following: 1) at least one
hospitalization with a diabetes-related
ICD-9 code (250.3, 357.2, 362.0, or
366.41), 2) at least two outpatient visits
with a diabetes-related ICD-9 code or at
least one prescription for a glucose-control
medication or monitoring supplies, 3) between 18 and 80 years of age, and 4) able to
complete self-report instruments. Type 1
diabetes was subsequently ruled out
through telephone screening.

validity and adequate internal consistency
(21) and has been used for .20 years
with numerous chronic diseases. For the
detection of nonadherence, sensitivity is
0.81, and speciﬁcity is 0.44. In type 2 diabetes, the measure has good reliability
and predictive validity, and its scores are
associated with a 10% increase in concurrent HbA1c (22) as well as negative attitudes toward diabetes medication (23).
Diabetes self-care behavior frequencies
were assessed with the Summary of Diabetes Self-Care Activities (SDSCA) (24).
Respondents rate how many days of the
past week they engaged in self-care behaviors reﬂecting diet, exercise, glucose
testing, foot care, and cigarette smoking.
The SDSCA has adequate internal and
test–retest reliability, is sensitive to
change, and correlates appropriately
with other measures of adherence and
related constructs (24). Glycemic control
(HbA 1c ) was measured with the DCA
2000 (GMI, Inc., Ramsey, MN), which
analyzes capillary blood samples through
a monoclonal antibody method. Comorbid medical illness was assessed by abstracting electronic medical records
using a checklist of common medical illnesses (asthma, chronic obstructive lung
disease, congestive heart failure, osteoarthritis, rheumatoid arthritis, arthritis associated with lupus [systemic lupus
erythematosus] or scleroderma, peripheral
vascular disease, cirrhosis, chronic hepatitis, coronary artery disease thyroid disease,
Addison disease, and Cushing syndrome)
(25,26). Presence of diabetes complications
was measured using a standard self-report
checklist of visual, cardiovascular, kidney,
genitourinary, and other common diabetes
complications taken from the Diabetes
Care Proﬁle (27). Participants classiﬁed
themselves using U.S. Census racial/ethnic
categories. Socioeconomic status (SES) was
assessed using the U.S. Census Bureau Index of Socioeconomic Status adjusted for
the regional Consumer Price Index (28).

Emotional distress and diabetes outcomes
Table 1dSample characteristics
(n = 253)
Mean 6 SD
or percent

Variable

57.3 6 8.3
50
55
65.0 6 17.5
4.3 6 1.1

40
20
7.6 6 1.6
52
42
6
5.6 6 4.7
49
29
15
6
22.1 6 19.0
21

a
U.S. Census Bureau Index of Socioeconomic Status
(SES), adjusted for current inﬂation and regional
Consumer Price Index. bMorisky scale score; higher
scores reﬂect worse adherence. cPHQ-9 total score.
d
PAID total score.

P , 0.001), male sex (r = 0.16; P = 0.006),
and being on insulin (r = 0.16; P = 0.006).
Poor medication adherence was associated with being younger (r = 0.15; P =
0.012) and having fewer comorbid medical conditions (r = 0.16; P = 0.013). Poor
dietary adherence was associated with not
being on insulin (r = 0.14; P = 0.020).
Lower frequency of blood glucose selftesting was associated with being male
and not being on insulin (r = 0.31; P ,
0.001).
Cross-sectional analyses at
baseline
Regression analysis, adjusted for the confounders noted above, was used to evaluate the relationships among DS, DRD,
and concurrent outcomes observed at
baseline (Table 2, top section). Although
DS were not signiﬁcantly associated with
HbA 1c , it was associated with poorer
2474

Cross-sectional analyses at
Month 6
When the above cross-sectional analyses
were repeated on Month 6 data, the
results were nearly identical (Table 2,
middle section). That is, the pattern of
signiﬁcance for the fully adjusted models
was the same for 8 of 10 coefﬁcients. The
two exceptions were that the concurrent
association between DS and poor medication adherence became signiﬁcant at
Month 6 (b = 0.18; P = 0.012), and the
relationship between DS and testing frequency was no longer signiﬁcant.
Longitudinal analysis
The above multiple regression analyses
were repeated to evaluate the associations
of baseline DS and DRD with Month 6
glycemic control after adjusting for age,
sex, and regimen and both before and
after adjusting for each other. Baseline
DRD had a signiﬁcant association with
Month 6 HbA1c after adjusting for confounders (b = 0.30; P , 0.001) as well
as for DS (b = 0.30; P , 0.001), whereas
baseline DS did not have a signiﬁcant association with Month 6 HbA1c in either
model (Table 2).
Next, Month 6 medication adherence
was analyzed after adjusting for age and
number of comorbid conditions. As found
in both cross-sectional analyses, baseline
DS were a signiﬁcant predictor before
adjusting for DRD (b = 0.24; P , 0.001).
However, as seen in baseline (but not
Month 6) cross-sectional analyses, this effect became nonsigniﬁcant after adjusting
for DRD. As found in both cross-sectional
analyses, DRD had a signiﬁcant effect both
before adjusting for DS (b = 0.27; P ,
0.001) as well as after (b = 0.20; P = 0.011).
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The valence of this latter association indicated that higher DRD at baseline was associated with poorer medication adherence
at Month 6.
In agreement with the results of both
cross-sectional analyses, baseline DS
were a signiﬁcant predictor of Month
6 diet behavior (adjusted for regimen),
before adjusting for DRD (b = 20.18;
P = 0.004) as well as after (b = 20.15;
P = 0.049). Also, as found in both crosssectional analyses, the signiﬁcant longitudinal association between DRD and diet
behavior (b = 20.13; P = 0.047) was attenuated after adjusting for DS (b =
20.04; P = 0.650).
For the prediction of Month 6 exercise, baseline DS had a signiﬁcant effect
(b = 20.22; P , 0.001) after adjusting for
sex and regimen, and this was unaffected
by adjusting for DRD (b = 20.25; P =
0.001). This result was consistent with
the results of both cross-sectional analyses, as was the ﬁnding that DRD was
not signiﬁcantly related to exercise after
adjustment for DS.
Finally, the longitudinal ﬁndings for
Month 6 glucose testing showed that after
adjusting for sex and regimen, baseline
DS had a signiﬁcant association with testing behavior both before (b = 20.13;
P = 0.034) and after (b = 20.17; P =
0.018) the model was adjusted for
DRD. The valences of these coefﬁcients
indicated that higher baseline DS were
associated with lower levels of selfmanagement behavior at a Month 6. In
contrast, DRD was not a signiﬁcant predictor in either the unadjusted or adjusted
model.
Additional analyses
Because it is possible that DS and DRD
may correspond more closely at low levels
of distress, a scatter plot of DS and DRD
was examined. The linear and lowest
ﬁtted values corresponded very closely,
and the residuals appeared to be constant
across all ﬁtted values. Additionally, the
Pearson correlations of DS with DRD did
not vary when separately computed below and above the DRD median (0.33
vs. 0.35) or below and above the DS
median (0.35 vs. 0.38). To explore the
related possibility that the detected associations may vary by whether DS were
clinically elevated or not, each model with
a signiﬁcant effect was retested with an
interaction term of DS elevation (dichotomous) 3 signiﬁcant predictor of interest.
However, none of these interactions
reached signiﬁcance, suggesting that the
care.diabetesjournals.org
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Age
Female sex
African American
ethnicity
SES indexa
Number of diabetes
complications
Prescribed insulin
in addition to oral
hypoglycemic
Two or more comorbid
medical conditions
Glycosylated hemoglobin
(HbA1c)
Medication adherenceb
High (0)
Medium (1 to 2)
Low (3 to 4)
DS severityc
DS severity category
None
Mild
Moderate
Moderately severe
or greater
Diabetes-speciﬁc distressd
Elevated DRD

medication adherence (b = 0.24; P ,
0.001) and lower frequencies of diet
(b = 20.29; P , 0.001), exercise (b =
20.25; P , 0.001), and testing behavior
(b = 20.16; P = 0.006). These associations were unchanged after adjusting for
DRD, except that DS were no longer signiﬁcantly associated with medication adherence. Next, DRD was signiﬁcantly
associated with higher HbA1c (b = 0.28;
P , 0.001), lower medication adherence
(b = 0.26; P , 0.001), and lower frequencies of both diet (b = 20.16; P = 0.008)
and exercise behaviors (b = 20.15; P =
0.010), but not of blood glucose testing
behavior. Only the associations with
HbA 1c and medication adherence remained statistically signiﬁcant after adjusting for DS.
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Table 2dResults of cross-sectional and longitudinal regression analyses

Baseline outcomes
Cross-sectional analysis
at baseline (n = 287)
HbA1ca
Medication adherenceb,c
Dietd
Exercise

Cross-sectional analysis
at Month 6 (n = 253)
Month 6 outcomes
HbA1ca
Medication adherenceb,c
Dietd
Exercise
Blood glucose self-testinge
Longitudinal analysis (n = 253)
Month 6 outcomes
HbA1ca
Medication adherenceb,c
Dietd
Exercise
Blood glucose self-testinge
a

Adjusted for confounders only

Adjusted for confounders and other distress variables

Standard b

P value

Standard b

P value

DS
DRD
DS
DRD
DS
DRD
DS
DRD
DS
DRD

0.08
0.28
0.24
0.26
20.29
20.16
20.25
20.15
20.16
20.09

0.163
,0.001
,0.001
,0.001
,0.001
0.008
,0.001
0.010
0.006
0.125

20.11
0.34
0.13
0.19
20.24
20.08
20.25
0.00
20.16
0.01

0.105
,0.001
0.095
0.016
0.001
0.255
0.001
0.989
0.025
0.927

Month 6 distress
predictors
DS
DRD
DS
DRD
DS
DRD
DS
DRD
DS
DRD

0.04
0.15
0.27
0.27
20.26
20.13
20.26
20.10
20.05
20.07

0.565
0.015
,0.001
,0.001
,0.001
0.038
,0.001
0.108
0.379
0.236

20.05
0.19
0.18
0.19
20.25
20.02
20.28
0.03
20.02
20.04

0.469
0.008
0.012
0.010
,0.001
0.815
0.001
0.686
0.736
0.571

Baseline distress
predictors
DS
DRD
DS
DRD
DS
DRD
DS
DRD
DS
DRD

0.07
0.24
0.24
0.27
20.18
20.13
20.22
20.10
20.13
20.02

0.267
,0.001
,0.001
,0.001
0.004
0.047
,0.001
0.121
0.034
0.799

20.09
0.30
0.11
0.20
20.15
20.04
20.25
0.05
20.17
0.09

0.203
,0.001
0.135
0.011
0.049
0.650
0.001
0.527
0.018
0.247

Adjusted for age, sex, and whether on insulin. bMorisky scale score; higher scores reﬂect worse adherence. cAdjusted for age and number of comorbid conditions.
Adjusted for whether on insulin. eAdjusted for sex and whether on insulin.

d

associations do not depend upon the presence of elevated DS.
Because the sample varied substantially across age, regimen, and medical
comorbidity, additional analyses were
conducted to explore whether the above
relationships varied across these characteristics. For example, perhaps being on
insulin affects the association between
DS and medication adherence (8,29). To
achieve this, multiplicative interaction
terms corresponding to DS or DRD times
the potential moderator (age .60 years,
sex, regimen, and having two or more
care.diabetesjournals.org

medical comorbidities) were computed
and tested separately for each potential
moderator in each of the above ﬁve longitudinal models. Of the resulting 40
interaction terms tested, only one significant moderator effect was detected (i.e.,
baseline DS 3 regimen predicting Month
6 exercise frequency) (P = 0.026). Specifically, the association between baseline
DS and subsequent exercise frequency
was only signiﬁcant among participants
who were prescribed oral medication.
However, this result might be spurious,
because 2 (5%) of 40 terms might be

expected to be signiﬁcant through chance
alone.
CONCLUSIONSdTo summarize the
ﬁndings, only DS predicted lifestyleoriented self-management behaviors 6
months later, such as diet, glucose testing,
and possibly exercise. In contrast, only DRD
predicted future medication adherence
and glycemic control. This new information adds to the growing literature pointing to a fundamental difference between
DS and DRD. The ﬁndings may also help
elucidate key underlying biobehavioral
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Blood glucose self-testinge

Baseline distress
predictors
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glycemic control, because both factors may
be somewhat stable within individuals and
across time.
As summarized in the introduction,
the most stringent studies to date have
either used a longitudinal design to help
eliminate the inﬂuence of concurrent
associations or have included both DS
and DRD so that their associations with
outcomes of interest could be directly
compared. Only one prior study was both
longitudinal and included both DS and
DRD, and it showed that DRD was related
to future glycemic control, whereas DS
were not (17). Although that result conﬂicts with the present ﬁndings, this might
be due to the prior study’s longer assessment interval of 9 months or its inclusion
of three time points rather than two. Another possible source of method variance
may be the use of different DRD measures; Fisher et al. (15) used the recently
developed Diabetes Distress Scale,
whereas the current study used the
PAID. Although both instruments are
well-validated, and they probably intercorrelate highly, recent data suggest that
they capture different aspects of diabetes
distress (35). Perhaps future studies
might consider this potential measurement issue. Building upon the limited existing work, this was the ﬁrst longitudinal
study to compare DS and DRD in terms of
their unique longitudinal associations
with self-management behaviors.
Study limitations
One important limitation of this study is
that its correlational design cannot conclusively rule out alternative explanations
for the ﬁndings. As noted above, perhaps
hyperglycemia, DS, and DRD are each so
stable that their association artifactually
extends over time. However, this seems
unlikely to be the case, given that the
ﬁndings varied by type of distress (DS
versus DRD) and because average glycemia
does vary with diabetes severity. Related to
this, although the design was longitudinal,
it was also naturalistic insofar as no variables were experimentally manipulated.
Therefore, it is impossible to deﬁnitively
conclude that the observed longitudinal
associations were causal. Because of practical limitations in the number of variables
collected, it cannot be ruled out that DS,
DRD, self-management, and glycemic control may be related to some important but
unidentiﬁed common factor. The ﬁndings
should be cautiously generalized, because
enrollment occurred within a single health
system and although African Americans
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were oversampled, not all minority groups
were well-represented. Although DS were
not veriﬁed by a structured psychiatric
interview and therefore may have been
misclassiﬁed, syndromal depression was
not a study variable, and the measure of
DS was originally validated against psychiatric interviews in medical patient
samples. Related to this, for the few participants who reported suicidal ideation,
protocol-related crisis intervention may
have helped reduce depressive symptoms
for that subgroup. Finally, the SDSCA
may not comprehensively capture selfcare, especially for patients who have
unclear lifestyle recommendations.
Clinical implications
One primary clinical implication is that
DS may be less important than DRD is
for the achievement and preservation of
medication adherence and glycemic control. At the same time, perhaps DS is more
important to lifestyle-oriented behaviors
and blood glucose self-testing. Therefore,
implications may vary by the type and
complexity of whatever outcome is of
greatest clinical concern. Second, DS and
DRD predict different outcomes. Therefore, elevated DS may be a prognostic indicator for impending decline in the lifestyle
aspects of diabetes self-management,
whereas high DRD may predict reduced
medication adherence and poor glycemic
control. Clinical assessment has traditionally emphasized DS and therefore
may need to broaden to encompass
both issues in order to gain a complete
prognostic picture. Additionally, the
ﬁndings suggest that clinical efforts to
reduce DS without also addressing DRD,
whether through medication or narrowly
focused cognitive behavioral therapy,
will not by themselves improve medication adherence or glycemic control (7).
Likewise, clinical strategies aimed at
speciﬁcally reducing DRD without addressing DS may not lead to improved
self-management in terms of lifestyle behaviors. The most effective clinical interventions will be those that are broadly
designed to improve the management of
both DS and illness-speciﬁc distress, and
interventionists need to think broadly
and creatively in this regard. Otherwise,
if both DS and DRD are elevated, a change
in merely one of them may not improve
all of the important outcomes. Movement
in this direction is already evident in recent success with integrated nurse care
management for comorbid diabetes and
depression (36). Additional related efforts
care.diabetesjournals.org
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mechanisms and have implications for
clinical practice.
As reviewed above, a growing evidence base supports the conceptual and
empirical distinctions between DS and
DRD (10,11,16–19). This is not surprising, given that a parallel distinction has
been suggested to exist among patients
with cancer (30,31), HIV/acquired immunodeﬁciency syndrome (32), chronic
pain (32), multiple sclerosis (33,34),
and other serious or chronic medical conditions. If DS and illness-speciﬁc distress
are each associated with different behavioral and medical outcomes, then they
probably operate according to different
underlying mechanisms. For example,
in the case of diabetes, DS might disrupt
the lifestyle-oriented health behaviors
recommended for good diabetes control.
This may occur because depression reduces general motivation and disrupts
activities that are complex, energyintensive, effortful, or time-consuming.
Examples would be depression-related
difﬁculty avoiding unhealthy comfort
food and eating at regular intervals, increased downtime leading to difﬁculty
maintaining a healthy exercise routine,
poor appointment attendance leading to
inadequate medical care, and functional
restrictions due to another medical condition associated with depression. Perhaps DS are relatively less likely to
disrupt simpler habitual activities, such
as taking oral medication as directed.
As a moderately complex behavior, selfmonitoring of blood glucose may fall
somewhere in between these two extremes, with the present ﬁndings indicating that it is probably more disrupted by
DS than by DRD.
Extending this reasoning further, perhaps DRD tends to selectively disrupt
activities that are highly speciﬁc to diabetes (e.g., taking diabetes medication).
For example, if the relatively simple act of
taking an oral hypoglycemic happens to
serve as a frequent and emotionally stressful reminder of negative aspects of having
diabetes, then high DRD could be expected
to reduce adherence. This could plausibly
explain the observed link between DRD
and glycemic control. In this respect, the
ﬁndings agree with clinical trials indicating when DS are successfully reduced in
diabetes, there is apparently no accompanying improvement of metabolic control (7). Another interpretation is that
DRD measured at baseline is actually a
psychological reaction to, rather than a
cause of, concurrent or previous levels of

Aikens
are underway to combine brief cognitive
behavioral therapies with Web-based diabetes self-management support (37) and
the direct enhancement of medication
adherence (7).
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