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Abstract

Objective—To estimate 12-month prevalence rate of mood, anxiety, and alcohol-use disorders
among community samples of diabetic persons. We assess whether associations of specific mental
disorders with diabetes are consistent across diverse countries after controlling for age and gender.

Research design and methods—Eighteen surveys of household-residing adults were
conducted in two phases across 17 countries in Europe, the Americas, the Middle East, Africa,
Asia, and the South Pacific (Part 1, A=85,088). Mental disorders, identified by the World Mental
Health—-Composite International Diagnostic Interview, included anxiety disorders (generalized
anxiety disorder, panic disorder/agoraphobia, posttraumatic stress disorder, and social phobia),
mood disorders (dysthymia and major depressive disorder), and alcohol abuse/dependence.
Diabetes was ascertained by self-report (Part 2, A/=42,697). Association was assessed by age—
gender adjusted odds ratios.

Results—Risk of mood and anxiety disorders was slightly higher among persons with diabetes
relative to those without: odds ratio of 1.38 for depression (95% CI=1.15-1.66) and 1.20 for
anxiety disorders, (95 % CIl=1.01-1.42), after adjusting for age and gender. Odds ratio estimates
across countries did not differ more than chance expectation. Alcohol-use disorders were
uncommon among persons with diabetes in most countries, and not associated with diabetes in
pooled survey data.

Conclusions—Population sample surveys revealed mood and anxiety disorders occurred with
somewhat greater frequency among persons with diabetes than those without diabetes. Prevalence
of major depression among persons with diabetes was lower in the general population than
suggested by prior studies of clinical samples. Strength of association did not differ significantly
across disorders or countries.

© 2008 Elsevier Inc. All rights reserved

"Corresponding author. Center for Health Studies, Group Health Cooperative, 1730 Minor Ave. Suite 1600, Seattle, WA 98101, USA.
el.: +1 206 287 4264; fax: +1 206 287 2871. lin.e@ghc.org (E.H.B. Lin)..

In addition to the co-chairs, the WMH writing committee for this report includes Jordi Alonso, MD, PhD, Health Services Research
Unit, Institut Municipal d'Investigacio Medica (IMIM), Barcelona, Spain; Matthias C. Angermeyer, MD, University of Leipzig,
Department of Psychiatry, Leipzig, Germany; James Anthony, PhD, MSc, Michigan State University, East Lansing, MI; Evelyn
Bromet, PhD,State University of New York, Stony Brook, NY; Ronny Bruffaerts, PhD, Department of Neurosciences and Psychiatry,
University Hospitals, Gasthuisberg, Belgium; Isabelle Gasquet, MD, Hépitaux de Paris, Paris, France; Giovanni de Girolamo, MD,
Department of Mental Health AUSL di Bologna, Bologna, Italy; Oye Gureje, MD, PhD, FRCPsych, Department of Psychiatry,
University College Hospital, Ibadan, Nigeria; Josep Maria Haro, MD, MPH, PhD, Sant Joan de Deu-SSM, Barcelona, Spain; Elie
Karam, MD, Department of Psychiatry and Psychology, St. George Hospital University Medical Center, Beirut, Lebanon; Carmen
Lara, MD, PhD, National Institute of Psychiatry, Mexico City, Mexico; Sing Lee, MBBS, FRCPsych, Department of Psychiatry, The
Chinese University of Hong Kong, People's Republic of China; Daphna Levinson, PhD, Research and planning, Mental Health
Services, Ministry of Health, Jerusalem, Israel; J. Hans Ormel, PhD, University Medical Center Groningen, Groningen, the
Netherlands; José Posada-Villa, MD, Colegio Mayor de Cundinamarca University; Saldarriaga Concha Foundation, Bogota,
Colombia; Kate Scott, PhD, MA, Wellington School of Medicine and Health Sciences, Otago University, Wellington, New Zealand;
Makoto Watanabe, MD, PhD, Department of Public Health, Jichi Medical School, Tochigi, Japan; David Williams, PhD, MPH,
Harvard University School of Public Health, Boston, MA.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Lin and Von Korff Page 2

Keywords
Anxiety; Co-morbidity; Depression; Diabetes; World health

Introduction

The World Health Organization estimates that diabetes will affect more than 350 million
persons worldwide by 2030, with the number of persons affected more than doubling from
the year 2000 [1]. Rising diabetes incidence among younger age groups worldwide is
magnifying the adverse impact of this chronic illness and its complications [2,3]. The cost of
diabetes extends beyond individual disability and increased mortality, to include the societal
burdens of lost productivity and increased health care costs [4].

Prevalence studies in both general populations and clinical settings have shown that
depression is more common among diabetes patients (both Type 1 and Type 2), with a 12-
month prevalence rate estimates typically falling in the 10-15% range [5,6]. Longitudinal
epidemiologic studies provide strong evidence that depression increases the risk of
developing diabetes [7—9]. Depression—diabetes comorbidity is associated with adverse
diabetes outcomes, functional disability, increased mortality, and increased health care costs
[10-15].

Recent studies suggest that anxiety disorders may also be associated with less favorable
glycemic control among adults with diabetes [16,17]. A systematic review found that
elevated anxiety symptoms were present in 40% of patients with diabetes who participated
in clinical studies [18]. Generalized anxiety disorder, a common anxiety disorder, has been
reported to be present in as many as 14% of patients with diabetes [18].

Population-based studies differ in their estimates of the magnitude of the association of
diabetes and depression, with estimates ranging from slight differences to a two-fold
increase in risk [19,20]. Methodological differences across these studies included sample
size, methods of case identification of depression and of diabetes, sample characteristics,
and whether a prospective or cross-sectional design was employed. Chance variation in
estimates of the strength of association may, of course, also be a factor contributing to
differences across studies.

Using general population samples from 18 surveys participating in the World Mental Health
(WMH) Surveys, we provide new information regarding the occurrence of common mental
disorders among persons reporting diabetes. The objectives of this paper are (1) to estimate
the prevalence of specific mood, anxiety, and alcohol use disorders among persons with
diabetes in general population samples of adults from diverse countries; (2) to determine
which kinds of mental disorder are most strongly associated with diabetes after controlling
for age and gender; and (3) to assess whether the associations of specific mental disorders
with diabetes are consistent across adult populations in diverse countries of Europe, the
Americas, Asia, Middle East, Africa, and the South Pacific. This paper provides the first
cross-national comparison of the occurrence of mood, anxiety, and alcohol use disorders
among persons with diabetes in community samples. It provides a global perspective on the
associations of mental disorders with diabetes across culturally and socioeconomically
diverse countries.
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From 2001 to 2004, 18 surveys were carried out in 17 countries (/A=85,088) in the Americas
(Colombia, Mexico, United States), Europe (Belgium, France, Germany, Italy, the
Netherlands, Spain, Ukraine), the Middle East (Israel, Lebanon), Africa (Nigeria, South
Africa), Asia (Japan, separate surveys in Beijing and Shanghai in the People's Republic of
China), and the South Pacific (New Zealand). All surveys were based on multistage,
clustered area probability household samples. All interviews were carried out face-to-face
by trained lay interviewers. The six Western European surveys were carried out jointly [21].
Sample size ranged from 2372 (the Netherlands) to 12,992 (New Zealand), with a total of
85,088 participating adults. Response rates range from 45.9% (France) to 87.7%
(Colombia), with a weighted average of 70.8 %.

Internal sub-sampling was used to reduce respondent burden by dividing the interview into
two parts. Part 1 included the core diagnostic assessment of mental disorders. All
respondents completed Part 1. All Part 1 respondents who met criteria for any mental
disorder and a probability sample of other respondents were administered Part 2
(N=42,697). Part 2 included additional information relevant to a wide range of survey aims,
including assessment of chronic physical conditions. Part 2 respondents were weighted by
the inverse of their probability of selection for Part 2 of the interview to adjust for
differential sampling. Analyses in this article were based on the weighted Part 2 sample. The
samples showed appreciable cross-national differences in age structure (younger in less
developed countries) and educational status (lower in less developed countries).

Training and field procedures

The central WMH staff trained bilingual supervisors in each country. Consistent interviewer
training documents and procedures were used across surveys. The WHO translation protocol
was used to translate instruments and training materials. Interviews were carried out in the
dominant language(s) of the regions where the surveys were conducted. Standardized
descriptions of the goals and procedures of the study, data uses and protection, and the rights
of respondents were provided in both written and verbal form to all potentially eligible
respondents before obtaining verbal informed consent for participation in the survey.
Quality control protocols, described in more detail elsewhere [22], were standardized across
countries to check on interviewer accuracy and to specify data cleaning and coding
procedures. The institutional review board of the organization that coordinated the survey in
each country approved and monitored compliance with procedures for obtaining informed
consent and protecting human subjects.

Mental disorder status

All surveys used the WMH Survey version of the WHO Composite International Diagnostic
Interview [23], a fully structured diagnostic interview, to assess disorders and treatment.
Disorders considered in this paper include anxiety disorders (generalized anxiety disorder,
panic disorder and/or agoraphobia, posttraumatic stress disorder, and social phobia), mood
disorders (dysthymia and major depressive disorder), and alcohol abuse or dependence. The
analyses in this paper employed mental disorders reported present in the prior 12 months.
Disorders were assessed using the definitions and criteria of the Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition (DSM-1V, SCID) [24]. CIDI medical exclusion
rules were imposed in making all diagnoses. Studies of cross-national reliability and validity
comparing the WMH-CIDI and SCID showed concordance for anxiety disorder and any
mood disorder was high (AUC=0.88, and 0.83 respectively) [22].
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Diabetes status

In a series of questions about chronic conditions adapted from the US Health Interview
Survey [25], respondents were asked about the presence of selected chronic conditions.
Respondents were asked whether a doctor or other health professional had ever told them
they had diabetes, and any treatment received in the prior 12 months. While the validity of
self-report of diabetes has not been assessed in cross-national research, an evaluation of self-
report of chronic conditions in the US National Health Interview Survey found that self-
report of diabetes showed very high agreement with medical records data (kappa=0.82) [25].
Data from Taiwan also showed that self-report of diabetes yielded high agreement
(kappa=0.86) when compared with physical examination and glycosylated hemoglobin [26].
However, diabetes self-report consistently underestimated diabetes prevalence when
compared to medical or laboratory records [25]. This underestimation is likely to be
increased among developing countries with less access to medical services [27-30].

Analytic methods

Results

This paper reports prevalence rates for specific mental disorders among persons with and
without diabetes. Odds ratios and 95% confidence interval (Cl) for the association of a
mental disorder with diabetes (adjusted for age and gender) were estimated using logistic
regression for each survey with at least 25 respondents who reported diabetes. (Nigeria had
fewer than 25 respondents with diabetes.) Odds ratios were also reported as nonestimable if
any of the cell values of the cross-classification table were zero. Ninety-five percent Cls for
the prevalence rates and for the odds ratios were estimated using the Taylor Series method
[31] with SUDAAN software [32] to adjust for clustering and weighting. With the use of
meta-analytic methods to summarize results across surveys, pooled estimates of the odds
ratios were developed describing the association of each mental disorder with diabetes
across surveys. The pooled estimate of the odds ratio was weighted by the inverse of the
variance of the estimate for each survey, to reflect the relative sample sizes of the 18
surveys. Confidence intervals of the pooled odds ratio estimates were estimated [33]. For
each association of a specific mental disorder with diabetes, we assessed whether the
heterogeneity of the odds ratio estimates across surveys was greater than that expected by
chance. Since these tests were consistently nonsignificant, we concluded that pooled
estimates of the odds ratios, and Cls for the pooled estimates, could be appropriately
reported. A funnel graph (Fig. 1) plots the odds ratio estimates on a log scale ()~axis) against
the precision of the estimate of each odds ratio (x-axis) [34] at varying levels of precision
(i.e., the reciprocal of the standard error of the odds ratio estimate). Precision increases as
the standard error of the estimate becomes smaller. The “funnel” in these graphs shows the
band around that pooled estimate that would include survey odds ratios whose 95% ClI
included the pooled estimate, at varying levels of precision. On this graph, the less precise
estimates are to the left (where the funnel is wider), and the more precise estimates are to the
right (where the funnel is narrower). These graphs provide a visual summary of the
association of any mood disorder and any anxiety disorders with diabetes across the
participating surveys.

Sample characteristics

Across the 18 surveys, with 42,697 second-stage respondents providing information on
diabetes status, diabetes was reported by 2212 persons with weighted prevalence rates
ranging from 0.5% in Nigeria to 8.1% in Israel (see Table 1). As expected, developed
countries had populations that tended to be older and more highly educated. Among persons
reporting diabetes, countries with more access to medical services had slightly higher
treatment rates (94%) than countries with less access to medical services (77%).
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Mood disorders

Major depression was generally common among persons with diabetes (Table 2). Among
persons with diabetes, prevalence estimates of major depression ranged from 1.5% in
Shanghai to 19.5% in the Ukraine, with the large majority of the major depression estimates
falling between 3% and 8%. The prevalence rates of dysthymia were lower. We do not
report pooled estimates of mental disorder prevalence rates across surveys because these
estimates varied considerably across the surveys.

Comparison of the prevalence rates of major depression and dysthymia among persons with
diabetes vs. without diabetes showed modest absolute differences in most countries except
for the Ukraine, which had higher rates of depression among those with and without diabetes
and larger absolute differences in prevalence rates of depression. Depression prevalence
rates were generally higher among persons with diabetes than among persons without
diabetes. Since mood disorders decrease in prevalence with age, while diabetes increases in
prevalence with age, it is important to adjust for age (and gender) in assessing the
association of diabetes and mood disorders.

As shown in Table 2, age and gender adjusted odds ratios measuring the association of
major depression with diabetes were significantly greater than 1 (indicating a positive
association greater than expected by chance) for Mexico and Germany among the 18
surveys for which odds ratios were estimated. The association of diabetes and dysthymia
was not significant for any of these 18 surveys. We assessed whether the variability in the
odds ratio estimates across the surveys was greater than expected by chance. The test of
heterogeneity was nonsignificant for both major depression (P=.54) and for dysthymia (P=.
85), which suggests that variation in odds ratio estimates across surveys is attributable to
random variation. Since the estimates are not heterogeneous, it is appropriate to report a
pooled estimate. After adjusting for age and gender, the pooled estimate of the odds of major
depression was 1.4 (95% Cl=1.2-1.6) among persons with diabetes vs. without diabetes. In
contrast to the majority of the survey-specific estimates, the CI of the pooled odds ratio for
the major depression—diabetes association did not include one, reaching statistical
significance due to the greater precision of the pooled estimate. The odds ratio for the
association of dysthymia with diabetes was slightly lower (odds ratio=1.3, 95% CI=1.0-1.7),
which was not significant at the ~=.05 level.

Fig. 1 shows a funnel graph of the age—gender adjusted odds ratios for any mood disorder
(major depression and dysthymia combined) for the 18 surveys for which odds ratios could
be estimated. In this graph, the odds ratio was plotted on a log scale as a function of the
precision of the estimate of the odds ratio. The funnel lines show the band within which the
95% CI of each survey odds ratio estimate includes the pooled estimate given the precision
of the survey estimate. Most of the odds ratio estimates clustered in proximity to the pooled
estimate of 1.34. The 95% Cls of all but one of the estimates included the pooled odds ratio
estimate. These results support a conclusion that persons with self-reported diabetes are
more likely to experience mood disorders than otherwise comparable persons who do not
report diabetes.

Anxiety disorders

Across the surveys, the specific anxiety disorders (generalized anxiety disorder, panic/
agoraphobia, social phobia, and posttraumatic stress disorder or PTSD) were generally less
prevalent than major depression (Table 3A and B). Because the specific anxiety disorders
were relatively uncommon, it was often not possible to estimate odds ratios for their
association with diabetes. The heterogeneity tests for the odds ratios were nonsignificant for
generalized anxiety disorder (P=.41), agoraphobia/panic (~=.39), social phobia (P=.67), and
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for PTSD (P=.82). Given the limited number of cases available in each survey, the pooled
estimate of the odds ratio provides a more precise estimate of the association of each of the
anxiety disorders with diabetes. The pooled odds ratio estimates for the anxiety disorders
ranged from 1.3 to 1.6, and all were significantly greater than 1.0 (see Cls of the pooled
odds ratio estimates in Table 3A and B). These results indicate that the strength of the
association of specific anxiety disorders with diabetes is similar to that of mood disorders.
When we examined all four anxiety disorders in combination (Fig. 2), the pooled estimate of
the odds ratio was 1.26 (95% Cl=1.1-1.5). While most of the survey estimates clustered
around the pooled estimate, there was considerable variability in the odds ratio estimates,
particularly for surveys with less precise estimates (i.e., those to the left side of Fig. 2).
However, the variation in these odds ratio estimates did not exceed that expected due to
chance (P=.67).

Alcohol use disorders

In two-thirds of the surveys, the prevalence of alcohol abuse or dependence was 1.0% or less
among persons with diabetes (Table 4). Only Colombia, Beijing, and the Ukraine had a
prevalence of alcohol abuse/dependence that exceeded 4% among persons with diabetes.
The odds ratio estimates for the association of diabetes and alcohol abuse/dependence were
not found to be heterogeneous across surveys (P=.22) for the nine surveys for which it was
possible to estimate an odds ratio. Only one (the Ukraine) of these nine surveys found a
significant association of diabetes and alcohol abuse/dependence. The pooled estimate of 1.1
was not significantly greater than 1.0 (95% C1=0.7-1.6).

Discussion

This report provides the first large-scale population-based assessment of the frequency and
association of a wide range of common mental disorders with diabetes. Since the surveys
covered countries that differ in culture, language, and level of socioeconomic development,
the generally consistent findings across surveys suggest generalizability across diverse
populations. Key findings are that the risk of both mood and anxiety disorders are
moderately higher among persons with diabetes, as compared to the persons without
diabetes. Different mood and anxiety disorders showed similar levels of association with
diabetes. However, the estimates of the 12-month prevalence rates of major depression were
generally lower than suggested by many prior reports which have largely been based on
clinical samples (i.e., a 10-15% prevalence of major depression in typical prior studies) [6],
compared to prevalence rate estimates typically in the 3-8% range in the WMH Surveys.
The pooled estimate of the odds ratio found in this study is similar to those reported in a
series of prospective, community-based studies assessing the risk of onset of diabetes among
persons with vs. without major depression [9]. Cross-sectional analyses reported in this
paper do not shed light on causation. The results for alcohol abuse and dependence showed
that alcohol abuse was no more common among persons with diabetes than among those
without, and the rates of alcohol abuse among persons with diabetes were low in most of the
countries surveyed.

Longitudinal studies report that adults with depression have a 37% increased risk of
developing Type 2 diabetes (i.e., a relative risk of about 1.4) compared to those without
depression [7,9,35]. Prevalence studies conducted in medical settings typically report a
higher association between depression and diabetes (~2 times). The elevated odds ratios
found in clinical studies of patients with diabetes and depression may reflect a sampling bias
of studying persons who use health care services. Patients with depression and anxiety
disorders use medical services more frequently than those without, which may explain the
higher rates of depression in clinical populations than observed in these general population
samples. Overall, the pooled estimate of the odds ratio for major depression from the WMH
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Surveys is generally consistent with prior prospective studies of the increased risk of onset
of diabetes among persons with vs. without depressive illness [7,9].

Ascertainment of diabetes based on self-report and combining patients with Type 1 and
Type 2 diabetes are limitations of this study. Since the WMH Surveys were multifaceted and
conducted in large populations worldwide, it was not feasible to abstract medical records or
to conduct a standardized medical assessment to determine whether diabetes (whether Type
1 or Type 2) was present or absent. The overall prevalence of diabetes in the WMH surveys
conformed to expected epidemiological patterns (higher prevalence among older adults and
persons with less education). Prior research in developed and developing countries suggests
that self-report of diabetes has acceptable validity [25]. Recent epidemiologic studies of
diabetes, diagnosed by abnormal blood glucose levels, showed that the diabetes prevalence
rates among countries with less access to health care services (e.g., Mexico, Colombia,
Nigeria, and South Africa) are higher than prevalence rates reported in this study [27-30].
Additional analysis of WMH surveys to address this limitation showed that the treatment
rate for persons reporting diabetes was lower among countries with less access to health care
relative to countries with more access to health care (77% vs. 94%). Although the under-
ascertainment of diabetes in developing countries is a potential source of bias, there were no
systematic differences observed in the association of diabetes with mood and anxiety
disorders between the developed and developing countries.

Since mood and anxiety disorders are associated with many different chronic physical
conditions, mechanisms contributing to the association of diabetes and psychological illness
that are shared with other chronic conditions deserve further research (e.g., smoking status,
obesity, physical activity). Strengths of the WMH Surveys include the use of standardized
and well-validated methods to diagnose mental disorders, the size and diversity of the
surveys, and the evaluation of a population sample. Population-based prevalence estimates
were developed for an unprecedented range of mental disorders among community-dwelling
adults reporting diabetes.

Had the WMH Surveys been reported individually, rather than as a group, most of the single
surveys would not have reported a significant association of mood and anxiety disorders
with diabetes. For example, for surveys with estimates of the association of major
depression and diabetes, only Mexico and Germany had odds ratios that were significantly
greater than 1. In contrast, the pooled estimate was significantly greater than 1. However,
when the survey results are considered as a group, the results are more similar than different.
For both the mood and anxiety disorder groups, the pooled estimates of the odds of the
mental disorder being present were about 1.3 to 1 for persons with vs. without diabetes. The
estimates from the individual surveys consistently fell within the 95% Cls of the pooled
estimates. This points to the importance of having an adequate number of cases of diabetes
and mood or anxiety disorder available for analysis when assessing their association. For
this reason, and in light of the similar level of association of anxiety disorders with diabetes,
it may be useful to examine results for anxiety disorders as a class rather than to assess
specific anxiety disorders that occur with low frequency, particularly in sample surveys that
are not large.

Positive associations between mood, anxiety disorders, and diabetes, presently confirmed by
the World Health Survey results, have major clinical implications. Recently, screening and
treatment for depression were added to the American Diabetes Association guidelines [36].
Interrelations between depression and diabetes are evident across the spectrum of diabetes
disease burden from self-care to mortality to health care costs. Cross-sectional studies
consistently demonstrate a link between depression and diabetes across the entire spectrum
of the illness, ranging from symptom amplification, poorer self-care (e.g., exercise,
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monitoring blood glucose), lower medication adherence, more diabetes complications,
greater work disability, higher cost, and increased mortality among depressed diabetes
patients when compared to diabetes patients with no depression [11-14,37-39]. Although an
early study among patients with high baseline HbA1. showed that improved depression care
also resulted in better glycemic control [40], two large randomized trials that improved
depression care and outcomes among primary care diabetes patients with depression did not
find corresponding improvements in glycemic control [41]. While it is clearly possible to
improve depression outcomes among depressed patients with diabetes, how to integrate
depression and diabetes management so that both depression and diabetes outcomes are
improved is an issue for future research.

The WMH Surveys showed that, in population-based samples, mood and anxiety disorders
occurred among persons with diabetes at modestly higher rates than among persons of
comparable age and gender without diabetes. This association was observed across diverse
countries differing in culture, language, and level of socioeconomic development. The level
of association of depression and diabetes was comparable to prior prospective studies, but
lower than most clinic-based studies. The prevalence rate estimates of major depression
were also generally lower than suggested by prior studies in clinical samples. The
association of mood and anxiety disorder with diabetes appeared similar across specific
mood and anxiety disorders. Alcohol abuse/dependence was not a prominent problem
among persons with diabetes. Given prior research showing an association of mood and
anxiety disorder with multiple indicators of the severity of diabetes, these results suggest
that clinicians should be aware of the increased occurrence of mood and anxiety disorders
among patients with diabetes.
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Fig. 1.

Mood disorder among persons with vs. without diabetes (age-sex adjusted odds ratio).
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Anxiety disorder among persons with vs. without diabetes (age-sex adjusted odds ratio).
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Table 1
Sample characteristics and diabetes prevalence”
% 60 Education Diabetes prevalenceC
) b yearsor secondary or ]
Country National sample(N) Mean age older % Women greater, % Prevalence (n) Weighted %
Americas
Colombia 2381 36.6 53 545 46.4 72 33
Mexico 2362 35.2 52 523 31.4 128 43
United States 5692 45.0 21.2 530 83.2 413 7.2
Asia and South
Pacific
Japan 887 514 349 537 70.0 60 6.5
PRC
Beijing 914 39.8 156 475 61.4 55 47
Shanghai 714 429 18.7 481 46.8 28 4.1
New Zealand 7312 446 20.7 522 60.4 434 49
Europe
Belgium 1043 46.9 27.3 517 69.7 42 4.0
France 1436 46.3 265 522 NA 58 43
Germany 1323 48.2 30.6 517 96.4 63 4.7
Italy 1779  47.7 29.2 520 39.5 63 35
Netherlands 1094 45.0 22.7 509 69.7 68 7.0
Spain 2121 455 255 514 41.7 148 538
Ukraine 1720 46.1 27.3 551 79.5 60 2.8
Middle East and
Africa
Lebanon 602 40.3 153 481 40.5 50 5.2
Nigeria 2143 3538 9.7 510 35.6 14 05
Israel 4859 444 20.3 519 78.3 423 8.1
South Africa 4315 371 88 536 38.9 233 56

aSampIe restricted to Part 11 of World Mental Health Surveys.

bAge range =18, except for Colombia, Mexico (18-65), Japan (=20), and Israel (=21).

c ...
Lifetime prevalence reported.
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Prevalence (%) of mood disorders among persons with vs. without diabetes* (adjusted for age and gender)

Major depression

Dysthymia

Country Nodiabetes Diabetes OR (95% CI) Nodiabetes Diabetes OR (CI)
Colombia 6.1 8.1 1.3(0.7,25) 1.0 18 1.5 (0.3, 8.0)
Mexico 3.9 9.0 2.2(1.4,36)° 09 1.6 1.5 (0.5, 5.1)
United States 8.3 8.3 1.3(0.8,20) 22 35 1.7 (1.0,2.9)
Japan 2.2 3.2 14(05,45) 0.6 2.1 1.7 (0.3, 8.5)
PRC

Beijing 2.4 3.1 1.6(0.2,12.3) 0.4 0.5 0.8 (0.1, 7.4)

Shanghai 1.7 15 08(0.1,7.7) 04 0.0 -(=-)
New Zealand 6.7 55 1.4 (0.9, 2.1) 1.8 2.2 1.5(0.9, 2.6)
Belgium 5.7 2.9 0.6(0.1,3.0) 13 0.8 0.4 (0.1, 3.8)
France 6.1 6.4 1.8(0.6,50) 1.6 15 0.9(0.1,5.3)
Germany 3.0 5.4 3.1(1.1,8.8) * 09 18 1.4 (0.2, 8.6)
Italy 3.0 6.0 19(0.7,54) 1.1 0.6 0.3 (0.0, 2.9)
Netherlands 5.4 3.3 0.9(0.3,25) 18 11 1.0 (0.2, 6.1)
Spain 41 3.8 0.9(0.4,1.7) 13 2.2 1.3 (0.6, 2.9)
Ukraine 9.2 195 15(0.7,32) 41 73 0.9 (0.4,2.3)
Lebanon 1.7 3.1 3.2(0.6,16.0) 0.6 2.3 4.8 (0.6, 39.5)
Nigeria 11 0.0 (=) 0.2 0.0 (=)
Israel 5.9 75 1.3(0.9,2.0) 1.3 1.0 0.6 (0.2, 1.7)
South Africa 4.9 4.3 0.8(04,16) 0.1 0.0 NE
Pooled odds ratio  — - 14(12,1.6)° - - 1.3(1.0,1.7)

Odds ratio not listed if fewer than 25 respondents have diabetes.

“~" means information unavailable.

NE means nonestimable.

*
Sample restricted to Part |1 of World Mental Health Surveys.
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Prevalence (%) of anxiety disorders among persons* with vs. without diabetes (adjusted for age and gender)

A
Generalized anxiety Agor aphobia or panic disorder

Country Nodiabetes Diabetes OR (95% CI) Nodiabetes Diabetes OR (CI)
Colombia 1.0 2.2 23(05,104) 22 11 0.4(0.1,2.2)
Mexico 0.5 14 2.7(06,11.4) 13 17 1.2(0.5,3.2)
United States 4.0 46 13(08,22) 35 5.4 20(1.3,3.1)%
Japan 15 2.9 13(0.3,51) 0.7 0.5 1.0(0.1,9.2)
PRC

Beijing 12 0.3 0.2(0.0,1.7) 0.4 0.0 NE

Shanghai 0.8 0.0 NE 0.0 3.0 NE
New Zealand 3.0 3.9 1.8(1.1,29)° 22 29 22(12,38)~
Belgium 1.0 1.3 16(0.1,176) 1.6 0.0 NE
France 2.1 0.0 NE 1.4 0.2 0.3(0.0,2.5)
Germany 0.5 0.0 NE 11 0.0 NE
Italy 0.5 0.0 NE 1.0 11 1.2(0.2,7.0)
Netherlands 1.1 0.3 03(0.1,23) 16 2.4 2.1(0.5,9.7)
Spain 1.0 0.9 0.8(0.3,23) 08 0.8 0.9(0.3,3.0)
Ukraine 2.2 5.8 1.7(0.8,35 1.8 3.1 1.2 (0.3, 4.4)
Lebanon 0.2 0.2 0.7 (0.1, 6.6) 0.2 0.0 NE
Nigeria 0.0 0.0 -(=-) 0.3 0.0 -(=-)
Israel 24 4.9 2.1(1.2,3.6) * 09 1.0 0.8 (0.3,2.3)
South Africa 1.8 4.9 2.0 (1.0, 4,1)* 55 6.8 1.2 (0.7, 2.0)
Pooled odds ratio - - 16(13,20° - - 15(1.1,1.9)
B

Social phobia PTSD

Country No diabetes Diabetes OR (95% Cl) Nodiabetes Diabetes OR (Cl)
Colombia 28 41 15(0547) 06 0.6 0.9 (0.3, 3.4)
Mexico 2.0 2.8 1.7(06,48) 06 0.1 0.3 (0.0, 2.5)
United States 6.9 6.2 1.2(0.8,1.8) 35 43 15 (1.0,2.3)
Japan 0.6 0.9 15(0.1,150) 0.4 0.3 1.8 (0.2, 19.0)
PRC

Beijing 0.3 0.0 NE 0.3 0.0 NE

Shanghai 0.0 0.0 NE 0.1 0.0 NE
New Zealand 51 4.9 1.5(1.0,2.3) 3.0 2.7 1.1(0.6,1.9)
Belgium 11 0.0 NE 0.6 2.5 5.3 (0.9, 30.2)
France 26 4.0 24(03,17.2) 23 15 1.0 (0.2, 5.8)
Germany 1.8 0.0 NE 0.7 0.5 1.9 (0.2, 20.4)
Italy 1.0 2.7 3.9(0.4,40.0) 0.7 0.0 NE
Netherlands 1.3 0.5 0.7(0.1,7.3) 2.7 0.0 NE
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B

Social phobia PTSD
Country No diabetes Diabetes OR (95% Cl) Nodiabetes Diabetes OR (Cl)
Spain 0.7 0.1 0.2(0.0,1.4) 05 0.9 1.8 (0.5, 5.6)
Ukraine 21 0.0 NE 2.7 6.0 1.3(0.3,5.2)
Lebanon 0.6 0.0 NE 17 13 1.8(0.4,7.7)
Nigeria 0.3 0.0 (=) 0.0 0.0 (=)
Israel - - NE 0.6 0.3 0.5(0.1,3.3)
South Africa 1.9 18 1.0(05,1.9) 0.6 1.0 1.5 (0.4, 6.3)
Pooled odds ratio - 13(1.0,1.6)" - - 13(1.0,1.8)"

Odds ratio not listed if fewer than 25 respondents have diabetes.

“~" means information unavailable.

NE means non-estimable.

*
Sample restricted to Part |1 of World Mental Health Surveys.
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Prevalence (%) of alcohol use disorders among persons with vs. without diabetes * (adjusted for age and

gender)
Alcohol abuse dependence

Country No diabetes Diabetes OR (95% ClI)
Colombia 25 49 2.7 (0.5, 15.9)
Mexico 23 0.0 NE
United States 33 1.0 0.6 (0.3,1.3)
Japan 11 1.9 1.6 (0.2, 14.3)
PRC

Beijing 2.4 4.4 4.1(0.5,30.8)

Shanghai 0.5 0.0 NE
New Zealand 29 0.9 0.9 (0.4,2.0)
Belgium 1.4 0.0 NE
France 0.8 0.0 NE
Germany 1.2 1.0 4.6 (0.2, 133.0)
Italy 0.1 0.0 NE
Netherlands 18 0.9 1.1(0.1,9.9)
Spain 0.3 0.0 NE
Ukraine 6.2 47 48(1.0,21.7)"
Lebanon 1.2 0.0 NE
Nigeria 0.7 2.6 -(=-)
Israel 1.2 0.0 NE
South Africa 5.0 3.0 0.7 (0.3, 2.0)
Pooled odds ratio  — - 1.1(0.7,1.6)

Odds ratio not listed if fewer than 25 respondents have diabetes.

“~" means information unavailable.

NE means nonestimable.

*
Sample restricted to Part Il of World Mental Health Surveys.
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