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Abstract
Objective—Depression is increasingly recognized as a risk factor for type 2 diabetes, and is also
commonly comorbid with anxiety. However, few studies have examined whether anxiety is
predictive of diabetes risk. The objectives of this study are to examine the prospective relationship
between anxiety disorders (generalized anxiety disorder, panic disorder, social phobia, and
agoraphobia) and risk of type 2 diabetes over an 11-year period, and to investigate the association
between anxiety and risk of diabetes-related complications among those with prevalent type 2
diabetes.

Methods—Data come from the 1993/6 and 2004/5 waves of the Baltimore Epidemiologic
Catchment Area Study (N=1920), a population-based prospective cohort. Anxiety disorders were
assessed using the Diagnostic Interview Schedule. The prospective association between anxiety
and incident type 2 diabetes was evaluated using a series of nested multivariable logistic
regression models.

Results—At baseline, 315 participants (21.8%) had an anxiety disorder. The relationship
between anxiety and risk of developing type 2 diabetes was not statistically significant after
controlling for demographic characteristics (Odds Ratio (OR): 1.28, 95% Confidence Interval
(CI): 0.75, 2.18). There was no relationship between anxiety and diabetes risk after controlling for
health behaviors and depression status (OR: 1.00, 95% CI: 0.53, 1.89). There was no significant
relationship between anxiety and development of diabetes-related complications among those with
prevalent type 2 diabetes (OR: 2.02, 95% CI: 0.61, 6.74).

Conclusion—Anxiety disorders are not associated with increased risk of type 2 diabetes or risk
of diabetes complications among those who have diabetes in the present study.
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INTRODUCTION
Anxiety disorders affect approximately 40 million American adults, or about 18% of the US
population.1 Anxiety-based mental illness encompasses many different conditions including
generalized anxiety disorder, panic disorder, agoraphobia, social phobia, and specific
phobias.1 Anxiety symptoms typically include excessive worry, irritability, muscle tension,
and fatigue.1-2 This excessive worry is associated with significant impairment in social and
occupational functioning. Recently, research has suggested that anxiety is also associated
with poor medical health outcomes, such as chronic disease complications and premature
mortality.3

Diabetes affects about 25.6 million adults (approximately 11.3%) in the US, with 1.9 million
new cases of diabetes diagnosed every year.4 Type 2 diabetes is characterized by
underproduction of insulin by the pancreas, or a failure of the body to appropriately
recognize insulin production.5 This insulin resistance results in hyperglycemia; normal
fasting glucose levels are less than 100 mg/dl, pre-diabetes is indicated by fasting glucose
between 100 and 125 mg/dl or Hemoglobin A1c (HbA1c) between 5.7 and 6.4%, and
diabetes is indicated by glucose levels ≥ 126 mg/dl or HbA1c ≥6.5%.6 Poor glycemic
control (indicated by HbA1c>7.0%) among persons who have type 2 diabetes is associated
with increased risk of cardiovascular disease, diabetes-related microvascular complications
such as neuropathy and retinopathy, and overall mortality.7 In addition, poor disease
management contributes to higher healthcare costs and more days of missed work.8

Although other common psychiatric conditions, such as major depression, have been
extensively investigated as predictors and consequences of medical conditions, there has
been less attention in the literature to the potential relationship between anxiety and risk of
chronic conditions such as type 2 diabetes.9-11 This lack of data is surprising given the fact
that major depression and anxiety often co-occur.12 Anxiety may contribute to risk of type 2
diabetes via both biological and behavioral pathways. Anxiety is associated with
dysregulation of the hypothalamic-pituitary-adrenal axis (HPA) which can initiate insulin
resistance.14-16 Life-style factors may also be relevant.17-18 For example, Strine et al. (2006)
reported that smoking, physical inactivity, obesity, and heavy drinking are significantly
associated with lifetime diagnosis of anxiety; these behaviors are known to increase diabetes
risk.18-19

The relationship between non-specific anxiety symptoms, pathological forms of anxiety
such as generalized anxiety disorder and social phobia, and type 2 diabetes is complex.
Modest amounts of anxiety symptoms may promote approach-oriented coping behaviors,7

but more severe forms may impair efforts to change health behaviors to reduce diabetes risk.
It is also possible that diabetes care self-management behaviors may themselves be a source
of stress and anxiety.20-21 Recent studies have shown that diabetes is associated with greater
overall burden of anxiety symptoms relative to healthy controls.17 A recent study by Hall
and colleagues (2009) indicated that an anxious temperament may potentially facilitate
earlier detection of, but not subsequent adjustment to, type 2 diabetes.7 Engum et al. (2007)
reported that anxiety symptoms were a significant risk for onset of type 2 diabetes; however,
this study assessed anxious and depressive symptoms jointly using the Hospital Anxiety and
Depression Scale and did not examine whether anxiety symptoms were independently
predictive of diabetes.22 Other studies have found that anxiety is not significantly associated
with development of type 2 diabetes.23-24 In a cross-sectional study, Hildrum et al. (2009)
reported that anxiety was not linked to increased prevalence of type 2 diabetes (odds ratio:
0.98, 95% CI (0.84-1.15)).23 In contrast, Hermanns et al. reported that clinical anxiety
disorders were less prevalent among persons with diabetes relative to controls.25 Hildrum et
al. confirmed this finding, reporting that high anxiety symptoms were more common among
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persons without metabolic syndrome (10.8%) than with metabolic syndrome (8.3%).
Notably, the opposite was observed for elevated depressive symptoms (6.9% vs. 4.1% for
those with vs. without metabolic syndrome).23 Together these findings beg the question of
whether depression and anxiety, although typically comorbid, contribute to diabetes risk
through different pathways altogether.

The relationship between anxiety and diabetes complications is also unclear. While it is
possible that anxiety may facilitate approach-related self-management behaviors, such as
regular visits to the physician post-diagnosis, Khan Khuwaja (2009) reported that anxious
individuals were less likely to comply with diabetes self-care recommendations and more
likely to remain physically inactive and smoke, behaviors which contribute to lack of
diabetes control and increased risk of complications.3, 7 It is unresolved whether anxiety
disorders are associated with increased risk of type 2 diabetes, and there is inconclusive
evidence to support the hypothesis that anxiety may actually promote healthy management
of type 2 diabetes. 18, 26

In summary, most epidemiological studies have only examined the cross-sectional
relationship between anxiety disorders and type 2 diabetes, and findings from the few
longitudinal studies are inconclusive. Therefore, this study aims to address three hypotheses
in a community-based prospective cohort design: (1) Anxiety is associated with increased
risk of developing type 2 diabetes; (2) The relationship between anxiety and type 2 diabetes
is partially, but not entirely, attributable to poor health behaviors; and (3) Among those with
type 2 diabetes, anxiety is associated with lower risk of developing diabetes complications.

METHODS
Sample

Data come from the Baltimore Epidemiologic Catchment Area (ECA) Study, a population-
based cohort originally interviewed in 1981 (N = 3,481) and followed up in 1982 (N =
2,768), 1993/6 (N = 1,920), and 2004/5 (N = 1,071). The goal of the ECA Study was to
assess the prevalence and incidence of psychiatric disorders in the community.27 The
baseline sample was approximately 63% white and 33% black, and all respondents were at
least 18 years or older. Complete details of the Baltimore ECA have been described
elsewhere.27 At each wave, approximately 75% of the surviving cohort was successfully re-
interviewed. The youngest possible age of participants in 1993/6 was 30 years old. This
study utilizes data from the 1993/6 and 2004/5 waves only because information on some of
the anxiety disorders (e.g., generalized anxiety disorder) was not collected in prior waves.

The Baltimore ECA Study is approved by the Johns Hopkins School of Public Health
Institutional Review Board (IRB), and this analysis received an exemption from the IRB at
Virginia Commonwealth University.

Anxiety disorders
Anxiety disorders were assessed using the Diagnostic Interview Schedule (DIS).27-28 The
DIS is a fully-structured interview based on the Diagnostic and Statistical Manual of Mental
Disorders (DSM) and is administered by lay interviews. Each disorder was assessed using
symptom-level data, including the causal attribution of each symptom (e.g., due to
medications, drugs, or alcohol, or due to a physical illness or injury) assessed via probe
questions. Only symptoms determined to be “plausibly” psychiatric in nature contribute to
the determination of whether a disorder is present or not. The DIS has moderate
concordance with clinical psychiatric interviews.27-29 Four common anxiety disorders were
assessed: generalized anxiety disorder, social phobia, panic disorder, and agoraphobia.
These disorders were examined individually and as a combined variable (any anxiety
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disorder vs. none). Major depression (MD) was also assessed using the DIS. All disorders
were assessed in 1993/6 and 2004/5 and reflect the DSM diagnostic criteria in use at the
time.

Type 2 diabetes
Type 2 diabetes was measured by self-report in 1993/6 and 2004/5. Participants were asked,
“Have you ever had high sugar or diabetes?” Those who responded yes were also asked,
“Do you have high blood sugar or diabetes now?” and “At what age did the diabetes begin?”
Only participants who reported that diabetes onset at age 30 later were included in the case
definition of type 2 diabetes order to reduce misclassification of type 1 and type 2 diabetes.

Diabetes complications
Diabetes complications were assessed by self-report for prevalent diabetes cases in 1993/6
and 2004/5. Complications included retinopathy, neuropathy, infections, kidney or
cardiovascular disease, and impotence. These complications were analyzed individually and
as a dichotomous (any vs. none) summary measure.

Health behaviors
Five behaviors associated with both anxiety disorders and type 2 diabetes were assessed by
self-report as potential mediators: tobacco use, body mass index (BMI) (a proxy for eating
behavior), physical activity, alcohol use, and sleeping habits. Tobacco use was categorized
into three groups: current, former (last smoked more than 6 months ago) and never smokers
(reference). BMI was assessed by self-reported weight and height and dichotomized as
overweight or obese (BMI of ≥25.0 kg/m2) versus normal weight (BMI of <25.0 kg/m2)
(reference). Physical activity was assessed by reported frequency of engaging in moderate
exercise and dichotomized as physically active (exercise 3 or more days/week) versus
inactive (exercise <3 days/week, reference). Alcohol use was indicated by number of days
alcohol was drank in the past month multiplied by the average number of drinks consumed
on days when alcohol was consumed; this combined variable was used to estimate monthly
alcohol consumption as a continuous variable. Sleep was dichotomized as adequate sleep
(7-9 hours a night, reference) versus too little sleep (<7 hours a night) or too much sleep (>9
hours a night). This categorization was chosen because both short-term and long-term sleep
have been associated with type 2 diabetes risk.30-32

Other covariates
Age in years, gender (reference: male), race/ethnicity (reference: White), education, income,
and marital status were assessed by self-report. Education was dichotomized as having at
least a high school diploma (reference) versus less than a high school education. Household
income was dichotomized at the sample median in 1993/6 as ≥$25,000 (reference) versus <
$25,000. Marital status was dichotomized as currently married (reference) versus formally/
never married (divorced, separated, widowed).

Analysis
The main independent variable was any anxiety disorder (generalized anxiety disorder,
social phobia, panic disorder or agoraphobia) in 1993/6. The main dependent variable was
incident type 2 diabetes in 2004/5. Initially, the demographic characteristics and health
behaviors of participants with and without an anxiety disorder in 1993/6 were compared
using Fisher's exact tests for categorical variables and t-tests for continuous variables.

Next, logistic regression was used to determine the prospective relationship between anxiety
disorders in 1993/6 and risk of new type 2 diabetes 11 years later in 2004/5. Prevalent cases
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of type 2 diabetes in 1993/6 (N = 88) were removed for this analysis. In order to assess
whether the prospective relationship between anxiety disorders and type 2 diabetes was
mediated by health behaviors, a series of logistic regression models were fit: unadjusted,
adjusted for demographic characteristics, and additional adjustment for health behaviors. A
fourth model that additionally adjusted for MD was also fit to assess the degree to which any
association between anxiety disorders and type 2 diabetes risk was attributable to
comorbidity between MD and anxiety.

Next, the sample was restricted to participants who had prevalent type 2 diabetes in 1993/4
or 2004/5 (N = 119) in order to assess whether anxiety disorders were associated with risk of
diabetes complications among those with type 2 diabetes. The relationship between anxiety
conditions in 1993/4 and onset of diabetes-related complications in 2004/5 was assessed
using logistic regression. Participants re-interviewed in 2004/5 who had prevalent diabetes
complications at 1993/6 were excluded from this analysis (N = 23). Models were adjusted
for demographic characteristics and health behaviors, as described above.

Analyses were conducted using SAS (v. 9.2) software and all p-values refer to two-sided
tests.

RESULTS
Table 1 describes the demographic characteristics, health behaviors, and mental and physical
health of the sample in 1993/6 stratified by anxiety status. Of those with an anxiety disorder,
261 (82.9%) had social phobia, 27 (8.6%) had generalized anxiety disorder, 52 (16.5%) had
agoraphobia, and 31 (9.8%) had panic (disorders were not mutually exclusive).
Approximately 8.6% of respondents with any type of anxiety disorder had prevalent type 2
diabetes. Respondents with an anxiety disorder at baseline were younger (P<0.01) and more
likely to be women (P<0.01) relative to those without an anxiety disorder; respondents with
an anxiety disorder were also less likely to be currently married (P<0.05) and more likely to
have major depression (P<0.01) than those without. There was no difference in health
behaviors between respondents with and without an anxiety disorder, although those with an
anxiety disorder were marginally more likely to be physically active (P<0.049). Overall,
there was no significant difference between respondents with and without an anxiety
disorder in prevalent type 2 diabetes status.

Table 2 shows the results of four nested logistic regression models of anxiety in 1993/6
predicting incident type 2 diabetes 11 years later in 2004/5. There were 85 cases of new type
2 diabetes during the follow-up period, 21 among persons with an anxiety disorder and 64
among persons without. In unadjusted models, respondents with an anxiety disorder had a
higher risk for new type 2 diabetes (Odds ratio (OR): 1.21, 95% Confidence Interval (CI):
0.72, 2.03) but this association was not statistically significant. After adjustment for
demographic characteristics, health behaviors, and depression status, presence of an anxiety
disorder in 1993/6 was unrelated to development of type 2 diabetes at follow-up (OR: 1.00,
95% CI: 0.53, 1.89).

Initially, the association between having an anxiety disorder and diabetes-related
complications was assessed at each interview wave (1993/6 and 2004/5). Of the 88
respondents with type 2 diabetes in 1993/6, 62 also had at least one type of diabetes
complication. The prevalence of retinopathy or vision problems for respondents with versus
without an anxiety disorder was 21.6% vs. 78.4% (X2 = 0.038, P = 0.846), respectively; for
neuropathy, 22.2% vs. 77.8% (X2 = 0.091, P = 0.763); for infections or gangrene, 25.0% vs.
75.0% (X2= 0.162, P=0.687); for kidney disease, 40.0% vs. 60.0% (X2 = 1.21, P = 0.271);
for cardiovascular disease, 33.3% vs. 66.6% (X2= 0.981, P= 0.322); and 11.1 vs. 88.9% (X2
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= 0.542, P = 0.462) for impotence. Of the 144 respondents with type 2 diabetes in 2004/5
(which included incident as well as prevalent cases from 1993/6), 102 had at least one
diabetes-related complication. The prevalence of retinopathy for respondents with versus
without an anxiety disorder was 21.1% vs. 78.9% (X2 = 0.886, P = 0.347); for neuropathy,
20.7% vs. 79.3% (X2 = 1.46, P = 0.230); for infections or gangrene, 0.0% vs. 100% (X2=
0.906, P=0.341); for kidney disease, 50.0% vs. 50.0% (X2 = 4.31, P = 0.041); for
cardiovascular disease, 36.4% vs. 63.6% (X2=4.98, P=0.026); and 35.7% vs. 64.3% (X2 =
6.25, P = 0.012) for impotence. Overall, there was modest evidence of an association
between anxiety and some prevalent diabetes complications, but only at the 2004/5
interview.

Table 3 shows the relationship between anxiety disorder in 1993/6 and development of any
type of diabetes complication (i.e., retinopathy, neuropathy, infection/gangrene, kidney
disease, cardiovascular disease, or impotence) at follow-up. There were 17 incident
complications among 119 persons at risk (who either had type 2 diabetes in 1993 or
developed diabetes prior to 2004/5, but had no prior report of diabetes-related
complications). The association between anxiety and risk of complications was not
significant in either the crude or fully-adjusted models. Depression was strongly associated
with development of diabetes complications, but this relationship was not statistically
significant as indicated by the wide confidence intervals.

Sensitivity analyses stratifying models by gender and examining specific type of anxiety
disorders (i.e. social phobia, agoraphobia) were conducted to determine if these factors
influenced the relationship between anxiety and development of type 2 diabetes. The
association between anxiety and type 2 diabetes was similar for men and women (ORMen:
1.21, 95% CI: 0.45, 3.20; ORWomen: 0.95, 95% CI: 0.38, 2.39). There was also no evidence
of moderation by race/ethnicity or socioeconomic status. The results for the specific types of
anxiety disorders were consistent with those presented here that examined anxiety disorders
as a group (data not shown); there was no evidence that the relationship between anxiety
disorders and diabetes varied by specific disorder.

DISCUSSION
The primary finding of this study is that a history of an anxiety disorder is not associated
with increased risk of type 2 diabetes. There was no evidence that the relationship between
anxiety and diabetes was mediated by poor health behaviors, such as smoking, alcohol use,
physical activity, or obesity. Sensitivity analyses examining specific types of anxiety
disorders were consistent with these null findings. Cross-sectional data showed that anxiety
was modestly associated with prevalent cardiovascular disease, kidney disease, and
impotence diabetes-related complications in 2004/5 only; however, anxiety was not
associated with increased risk of diabetes complications longitudinally.

Extant research regarding the relationship between anxiety disorders and risk of type 2
diabetes is mixed.18, 21, 22, 33 Several prior reports are consistent with the null findings
reported here. In a recent cross-sectional study, Bouwman et al. (2010) also reported that
anxiety was not associated with type 2 diabetes (OR: 1.58, 95% CI: 0.82-3.06); however, the
study did note that depression was associated with type 2 diabetes (OR:2.55, 95% CI:
1.34-4.86).33 This null finding is surprising in light of the fact that major depression and
anxiety disorders commonly co-occur, as they did in this study, and depression is a known
risk factor for type 2 diabetes.11, 17, 22 In one of the few studies to examine the differential
relationship between depression and anxiety symptoms with metabolic risk, Skilton et al.
(2007) found that depression was positively associated with metabolic syndrome (ORmen:
1.52, 95% CI: 1.06-3.42, P<0.0001, ORwomen: 2.29, 95% CI: 1.53-3.42, P<0.0001) but
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anxiety was not (OR: 1.12, 95% CI: 0.89-1.41, P=0.33).19 Together these findings suggest
that there are potentially different biological mechanisms through which depression affects
risk of type 2 diabetes but anxiety does not. Anxiety symptoms have been linked to an up-
regulation of adrenocortical activity within the hypothalamus-pituitary-adrenal (HPA) axis,
which is also seen in depression.34 Cortisol, when elevated, can exacerbate glucose
metabolism.22 However, recent research suggests that anxiety and depression have different
biological mechanisms that may explain the difference in the relationship between these
disorders and the subsequent development of diabetes. For example, while elevated
concentrations of corticotropin releasing factor (CRF) are found in both anxiety and
depression, release of this hormone by the HPA axis is regulated differently in the anxiety
and depressive disorders. Anxiety is generally characterized by hypocortisolemia and up-
regulation of glucocorticoid receptors; whereas, depression is generally characterized by
hypercortisolemia and decreased numbers of glucocorticoid receptors. 35-36

These findings should be interpreted in light of the strengths and limitations of the study.
Extant research on the anxiety-diabetes relationship has relied on anxiety symptom scales,
which produce a much more heterogeneous group of “cases.” Engum (2007) is the only
study to current knowledge that looked at the relationship between anxiety disorders (as
opposed to anxiety symptoms) and risk of type 2 diabetes using a longitudinal and
population-based cohort; therefore, this study builds upon the little current research on the
anxiety-diabetes relationship.22 In this study both anxiety disorders and major depression
were measured using the DIS, a validated diagnostic interview. 27-29 Limitations include the
self-report measures of diabetes status and health behaviors; however, self-report diabetes
status has substantial concordance with medical records.37 Although BMI is treated as a
proxy for eating behavior in this study, body size is influenced by factors other than diet
including genetics and physical activity; also, measures of centeralized adiposity such as
waist circumference may be more relevant to the anxiety-diabetes relationship but were not
available in this study. Also, due without clinical information it cannot be definitively
determined that all of the diabetes cases examined here were type 2; however, over 95% of
diabetes cases in the general population are type 2, and the vast majority of type 1 cases
onset before age 30,4 cases which were excluded in this study. Due to the reliance on self-
report diabetes status, there may be some individuals in the study with type 2 diabetes that
have not yet been clinically-identified. Due to the smaller sample size, the analyses of
anxiety and risk of diabetes complications had limited statistical power to detect and effect.
The null results reported here need to be replicated in larger studies with longer follow-up
periods.

These findings point to additional areas for future research. Specifically, future studies
should examine potential mechanisms (biological, psychological, and behavioral) that may
explain the apparent lack of association between anxiety and development of type 2
diabetes. Additional attention is also needed to understand the apparently discrepant
relationships between depression and anxiety with type 2 diabetes risk, which is unexpected
given the comorbidity between depression and anxiety disorders. Finally, although
depression has been consistently linked to increased risk of diabetes complications, there is
relatively little research on the role of anxiety and development of complications. 33, 38 As
discussed earlier, it is possible that anxiety may facilitate patient self-care regimens, but
larger studies are needed to more fully investigate this hypothesis.8

The public health significance of this study is three-fold. Anxiety is a common disorder,
affecting over 18% of the US population at some point over the life course, and thus it is
important to understand how anxiety disorders may be related to overall health.1 The
findings of this study also indicate that anxiety and depressive disorders should also be
looked at individually, despite the strong comorbidity between these conditions, because as

Edwards and Mezuk Page 7

J Psychosom Res. Author manuscript; available in PMC 2013 December 01.

$w
aterm

ark-text
$w

aterm
ark-text

$w
aterm

ark-text



they may have different implications for onset and management of chronic diseases such as
diabetes. The relationship between mental and physical health is a holistic one, and
recognition and early treatment for anxiety disorders may influence better self-care
management behaviors in those who currently live with a chronic disease, such as type 2
diabetes.39 Early identification of anxiety and depression may alleviate the financial cost
and health care burden of patients and encourage healthy coping behaviors which can assist
in the delayed development or overall prevention of chronic disease.40 Studies such as this
one may inform patient care by encouraging clinicians to focus on the psychosocial aspects
of individuals. Finally, a more comprehensive understanding how anxiety is related to
diabetes management and risk of complications will also inform the development of patient
care guidelines that reflect the bi-directional relationship between mental and physical
health.
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Table 1

Baseline Characteristics of Baltimore ECA Study, 1993/6

Any anxiety disorder N (%) No anxiety disorder N (%) X2 or T, df, p-value

Total N 315 1131

Type 2 diabetes 27 (8.6) 97 (8.6) 0.001, 1, 0.998

Age, y (M, SD) 51.5 (14.85) 55.2 (16.43) 3.57, 0.0004

Female 226 (71.7) 685 (60.6) 13.21, 1, 0.001

Race/Ethnicity

        Black/Other 129 (41.0) 412 (36.4) 2.15, 1, 0.142

        White 186 (59.0) 719 (63.6)

Household income

        ≤ $25,000 (median) 141 (44.8) 472 (41.7) 0.93, 1, 0.336

    >$25,000 174 (55.2) 659 (58.3)

Education

        Less than high school 127 (40.3) 451 (39.9) 0.02, 1, 0.888

        High school or greater 188 (59.7) 680 (60.1)

Marital Status

        Former/Never married 182 (57.8) 562 (49.7) 6.45, 1, 0.011

        Currently married 133 (42.2) 569 (50.3)

Tobacco Use

        Current smoker 117 (37.1) 408 (36.1) 0.96, 2, 0.618

        Former smoker 107 (34.0) 364 (32.2)

        Never smoker 91 (28.9) 359 (22.9)

BMI

        Overweight/Obese (≥25.0 kg/m2) 178 (56.5) 605 (53.5) 0.90, 1, 0.342

        Normal weight (<24.9 kg/m2) 137 (43.5) 526 (46.5)

Physical Activity

        Not physically active 229 (72.7) 882 (78.0)

        Physically active 86 (27.3) 249 (22.0) 3.87, 1, 0.049

Alcohol use in past month M (SD) 3.54 (7.35) 4.25 (8.15) 1.40, 0.161

Sleep

        <7 or >9 hrs/night 142 (45.1) 465 (41.1) 1.59, 1, 0.207

        7-9 hrs/night 173 (54.9) 666 (58.9)

Depression Status

        Yes 48 (15.2) 38 (3.4) 62.15, 1, <0.001

        No 267 (84.8) 1093 (96.6)
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Table 2

Risk of type 2 diabetes associated with anxiety disorder, Baltimore ECA follow-up, 1993/6 – 2004/5

Risk factors in 1993 Model 1 OR (95%
CI)

Model 2 OR (95% CI) Model 3 OR (95% CI) Model 4 OR (95% CI)

N=931 N=931 N=767 N=767

History of anxiety disorder in 1993

        Never 1.0 1.0 1.0 1.0

        Any anxiety disorder 1.21 (0.72, 2.03) 1.28 (0.75, 2.18) 1.06 (0.57, 1.96) 1.00 (0.53, 1.89)

Age, y 1.00 (0.99, 1.02) 0.99 (0.97, 1.01) 1.00 (0.98, 1.01)

Gender

        Male 1.0 1.0 1.0

        Female 0.54 (0.34, 0.86) 0.49 (0.28, 0.85) 0.47 (0.27, 0.84)

Race/Ethnicity

        White 1.0 1.0 1.0

        Black/Other 1.10 (0.67, 1.80) 1.02 (0.57, 1.83) 1.05 (0.59, 1.88)

Household income

        ≥ $25,000 1.0 1.0 1.0

    <$25,000 1.75 (1.02, 2.99) 1.75 (0.94, 3.28) 1.80 (0.96, 3.39)

Education

        High school or greater 1.0 1.0 1.0

        Less than high school 1.31 (0.81, 2.14) 1.15 (0.66, 1.99) 1.16 (0.67, 2.01)

Marital Status

        Current 1.0 1.0 1.0

        Former/Never 1.08 (0.66, 1.77) 1.21 (0.69, 2.15) 1.12 (0.63, 1.99)

Tobacco Use

        Never 1.0 1.0

        Former 1.22 (0.61, 2.42) 1.22 (0.61, 2.44)

        Current 1.36 (0.70, 2.66) 1.36 (0.69, 2.68)

BMI

        Normal weight (<24.9 kg/m2) 1.0 1.0

        Overweight/obese (≥25.0 kg/m2) 2.85 (1.57, 5.17) 2.96 (1.60, 5.47)

Physical Activity

        Physically active 1.0 1.0

        Not physically active 1.14 (0.60, 2.16) 1.13 (0.59, 2.14)

Alcohol use in past month 0.99 (0.95, 1.03) 0.99 (0.95, 1.02)

Sleep

        7-9 hrs/night 1.0 1.0

        <7 or >9 hrs/night 0.98 (0.59, 1.64) 0.99 (0.59, 1.65)

Depression Status

        Never 1.0

        Lifetime MD 2.11 (0.91, 4.87)

OR: Odds ratio. CI: Confidence interval.
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Table 3

Risk of diabetes complications associated with anxiety disorder, Baltimore ECA follow-up, 1993/6 – 2004/5

Risk factors in 1993 Model 1 OR (95%
CI)

Model 2 OR (95% CI) Model 3 OR (95% CI) Model 4 OR (95% CI)

N=119 N=119 N=100 N=100

History of anxiety disorder in 1993

        Never 1.0 1.0 1.0 1.0

        Any anxiety disorder 1.12 (0.47, 2.69) 1.37 (0.53, 3.52) 2.18 (0.66, 7.23) 2.02 (0.61, 6.74)

Age, y 1.01 (0.97, 1.05) 1.03 (0.99, 1.09) 1.04 (0.99, 1.09)

Gender

        Male 1.0 1.0 1.0

        Female 0.58 (0.25, 1.38) 0.69 (0.22, 2.13) 0.66 (0.21, 2.07)

Race/Ethnicity

        White 1.0 1.0 1.0

        Black/Other 1.04 (0.45, 2.43) 1.04 (0.39, 2.79) 1.18 (0.42, 3.33)

Household income

        ≥ $25,000 1.0 1.0 1.0

    <$25,000 1.46 (0.60, 3.56) 1.64 (0.56, 4.81) 1.52 (0.48, 4.80)

Education

        High school or greater 1.0 1.0 1.0

        Less than high school 2.15 (0.87, 5.32) 3.32 (1.01, 10.87) 3.59 (1.04, 12.43)

Marital Status

        Current 1.0 1.0 1.0

        Former/Never 0.86 (0.36, 2.03) 0.80 (0.26, 2.48) 0.74 (0.22, 2.43)

Tobacco Use

        Never 1.0 1.0

        Current 1.51 (0.37, 6.19) 1.30 (0.32, 5.37)

BMI

        Normal weight (<24.9 kg/m2) 1.0 1.0

        Overweight/obese (≥25.0 kg/m2) 1.40 (0.44, 4.45) 1.43 (0.45, 4.56)

Physical Activity

        Physically active 1.0 1.0

        Not physically active 0.64 (0.21, 1.97) 0.70 (0.23, 2.15)

Alcohol use in past month 1.10 (1.00, 1.21) 1.10 (0.99, 1.21)

Sleep

        7-9 hrs/night 1.0 1.0

        <7 or >9 hrs/night 1.09 (0.40, 3.02) 0.95 (0.33, 2.67)

Depression Status

        Never 1.0

        Lifetime MD 3.97 (0.52, 30.24)

OR: Odds ratio. CI: Confidence interval.
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