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ABSTRACT
Objectives Improving detection of depression in people
with diabetes is recommended. However, little is known
about how different health systems compare in depression
detection. We estimated and compared the (1) prevalence
of depression detection in people with and without
diabetes, and (2) association between diabetes and
undiagnosed depression across three health systems.
Design Cross-sectional analysis of three nationally
representative studies: The Irish Longitudinal Study on
Ageing, the English Longitudinal Study on Ageing and the
Health and Retirement Study.
Setting Community-dwelling adults in Ireland, England
and the USA.
Participants Adults aged ≥50 years.
Primary and secondary outcome measures The
primary outcome was depression diagnosis. The
secondary outcome was any depression. Any depression
was defined by the presence of self-reported doctor-
diagnosed depression or current depression symptoms on
the Centre for Epidemiological Studies-Depression scale.
Depression diagnosis was categorised as: undiagnosed,
symptomatic and diagnosed, and asymptomatic and
diagnosed. We estimated age-standardised prevalence
of depression diagnosis by country and diabetes status.
Anyone who self-reported having ever received a doctor
diagnosis of diabetes was classified as having diabetes.
Among respondents with depression, we estimated the
association between diabetes and undiagnosed depression
by country using multivariable logistic regression.
Results The prevalence of depression (diagnosed and
undiagnosed) was higher in people with diabetes in
each country with absolute rates varying by country;
undiagnosed prevalence (Ireland: diabetes 10.1% (95%
CI 7.5% to 12.8%) vs no diabetes 7.5% (95% CI 6.8% to
8.2%), England: diabetes 19.3% (95% CI 16.5% to 22.2%)
vs no diabetes 11.8% (95% CI 11.0% to 12.6%), USA:
diabetes 7.4% (95% CI 6.4% to 8.4%) vs no diabetes
6.1% (95% CI 5.7% to 6.6%)). In the fully adjusted model,
there was no clear pattern of association between diabetes
status and undiagnosed depression; Ireland: OR=0.82
(95% CI 0.5 to 1.3), England: OR=1.47 (95% CI 1.0 to 2.1),
USA: OR=0.80 (95% CI 0.7 to 1.0).
Conclusions Although undiagnosed depression was more
prevalent among people with diabetes, the relationship
between diabetes and undiagnosed depression differed by

Strengths and limitations of this study
►► The age-standardised prevalence of depression di-

agnosis, categorised as undiagnosed, symptomatic
and diagnosed, and asymptomatic and diagnosed,
was estimated by country and diabetes status (diabetes mellitus (DM) vs no DM) using data from three
nationally representative studies.
►► Among respondents with depression, multivariable
logistic regression models were used to estimate
the association between diabetes and undiagnosed
depression in each country.
►► Results are generalisable to adults aged 50 years
and older in Ireland, England and the USA.
►► A comparable measure of depression was available
across studies.
►► Depression management data (ie, medication use
and/or attendance at psychological services) were
not collected in all surveys, limiting the scope of the
current analysis.

country. Targeted efforts are needed to improve depression
detection among community-dwelling older adults,
particularly those with diabetes.

INTRODUCTION
Diabetes is a serious global public health issue
with type 2 diabetes accounting for approximately 90% of cases.1 Between 1980 and
2014, the number of people with diabetes has
almost quadrupled worldwide.2 Diabetes can
lead to complications that adversely impact
people with diabetes and burden health
systems.3 Depression among people with
diabetes is of growing concern. Depression
is commonly reported as being three times
higher in people with type 1 diabetes and
nearly twice as prevalent in people with type
2 diabetes compared with those without.4
Among people with diabetes, depression is
associated with increased risk of developing
diabetes-related complications,5 increased
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Depression
Depression symptoms were assessed using the eight-item
Centre for Epidemiological Studies-Depression (CES-D)
self-
report depression symptom measure.21 22 Due to
different response formats across surveys (ie, four-item
response in TILDA and two-item response in ELSA and
HRS), the maximum CES-D score in TILDA is 24 and 8
in ELSA and HRS. We applied the recommended CES-D
cut-off score of ≥9 for TILDA respondents22 and ≥4 for
ELSA and HRS respondents23 to indicate the presence of
depression symptoms.
In each survey, participants were asked: ‘Has a doctor
ever told you that you have a psychological disorder?’
TILDA and ELSA participants who answered yes then
indicated from a list provided the problem they currently
have or previously had. Those who indicated having ever
received a diagnosis of ‘depression’ were categorised as
having ever received a depression diagnosis. HRS participants who responded yes to the question ‘Has a doctor
ever told you that you have (chronic) depression?’ were
categorised as having ever received a depression diagnosis.
‘No depression’ was defined as scoring below the
CES-D cut-off score and having never received a doctor
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and compare the (1) prevalence of depression detection
in people with and without diabetes and (2) association
between diabetes and undiagnosed depression.

METHODS
Study design and data sources
We conducted a cross-sectional analysis of three nationally representative ageing studies of community-dwelling
adults aged ≥50 years in Ireland (The Irish Longitudinal
Study on Ageing; TILDA),18 England (the English Longitudinal Study on Ageing; ELSA)19 and the USA (the Health
and Retirement Study; HRS).20 Established after HRS,
TILDA and ELSA were designed to be comparable with
HRS. All three studies collect detailed self-report sociodemographic, physical and mental health information.18–20
We used data from wave 1 TILDA,18 wave 5 ELSA19 and
wave 10 RAND HRS,20 which use corresponding data
collection periods, that is, 2009–2011 (TILDA) and 2010
(ELSA and HRS). RAND HRS is a cleaned version of HRS
which more closely corresponds with TILDA and ELSA.
Table 1 details the design and population of each survey.
Patient and public involvement
This is a secondary analysis using data from the TILDA,
ELSA and HRS studies. Adults aged 50 years and older,
with or without diabetes, were not directly involved in the
design or conduct of this study.
Variables and definitions
Diabetes mellitus
Anyone who self-reported having ever received a doctor
diagnosis of diabetes was classified as having diabetes. All
others were classified as having no diabetes.
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mortality6 and increased costs to health systems.7 Prevalence estimates among people with type 2 diabetes vary
across regions.8 However, less is known about the breakdown of depression by its detection status, that is, undiagnosed, diagnosed and symptomatic, and diagnosed
and asymptomatic.9 10 Although variation in access to
depression diagnosis and treatment in different countries has been reported in type 2 diabetes populations,9
there is a paucity of up-to-date nationally representative
prevalence estimates of depression detection outside
the USA.10 Cross-
country comparisons of depression
diagnosis are needed in diabetes populations because
country-level factors may influence access to depression
diagnosis and treatment.11 This may be due to health
system differences influencing depression detection and
management,11–13 such as health system financing12 and
depression management.13 For instance, implementation
of universal healthcare for depression in Chile resulted in
increased self-reported depression diagnoses or physician
consultations for depression.12 Regarding management,
higher rates of antidepressant prescribing in the USA
compared with the UK are associated with more conservative prescribing guidelines for depression in the UK.13
Diabetes has been associated with increased odds
of depression diagnosis and treatment in the USA.14
However, the consistency of this association has not
been compared across countries, despite health system
differences in diabetes care which may influence the
likelihood of depression and subsequent detection.
For instance, poorer quality diabetes care may influence the likelihood of depression diagnosis in people
with versus without diabetes via increased psychological
burden of diabetes. A 2018 study demonstrated an association between quality of diabetes care and depression
outcomes in people with diabetes in Europe using Euro
Diabetes Index indicators for detection, care processes,
access to care and outcomes.15 Specifically, in countries
scoring in the highest quartile, having diabetes was associated with a 3% relative increase in depressive symptoms
(95% CI 1.00 to 1.05) compared with a 22% (1.14–1.31)
relative increase in countries scoring within the lowest
quartile of diabetes care quality.16 The authors suggested
related pathways for this association may include financial
aspects of diabetes care, access to services and differential
exposure to social determinants of health. These findings
suggest that improved quality of diabetes care may reduce
some of the psychological burden associated with living
with diabetes.16 Countries vary in the extent to which
psychosocial care is integrated into diabetes care.17 In
2012, approximately 70% of diabetes health professionals
surveyed in the UK indicated major improvements were
needed in the provision of psychological support and care
compared with approximately 50% of US counterparts.17
This study uses data from three nationally representative surveys of adults aged 50 years and older in Ireland,
England and the USA, that is, three high-income countries
with different health system financing and organisation of
diabetes care (see online supplemental file 1) to estimate
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TILDA (wave 1)18

ELSA (wave 5)19

HRS (wave 10)20

Sampling frame at
wave

The sampling frame used
for wave 1 TILDA was
the Irish GeoDirectory; a
comprehensive and up-to-
date list of all residential
addresses in Ireland.

Sampling design

Multistage probability
sampling with each
residential address in the
country having an equal
probability of selection.

The sampling frame used
for wave 5 ELSA comprised
participants of the Health
Survey for England from years
1998, 1999 and 2001 and two
refreshment samples drawn
from the Health Survey for
England from years 2001–2004
and 2006.
Multistage stratified probability
sampling with postcode
sectors selected at the
first stage and household
addresses selected at the
second stage (Health Survey
for England).

The sampling frame used for wave 10 HRS
comprised six cohorts born during different
periods: the initial HRS cohort (born 1931–
1941), the Asset and Health Dynamics
Among the Oldest Old (born 1890–1923),
the Children of the Depression (born 1924–
1930), War Babies (born 1942–1947), Early
Baby Boomers (born 1948–1953) and Mid
Baby Boomers (born 1954–1959).
Multistage area probability design involving
geographical stratification and clustering
and oversampling of certain demographic
groups (all six cohorts).

Data collection
period at wave

2009–2011

2010

2010

Data collection
method

Face to face

Face to face

Up until 2006, interviews were conducted
face to face. Since 2006, half of the
samples are assigned a face-to-face
interview and the other half a telephone
interview. Respondents aged 80 years and
older complete face-to-face interviews.

78%

89%

9522

21 041

Survey response rate 62%
at wave
Sample size
8504

ELSA, English Longitudinal Study on Ageing; HRS, Health and Retirement Study; TILDA, The Irish Longitudinal Study on Ageing.

diagnosis of depression. ‘Any depression’ was defined as
meeting the CES-D cut-off score or self-reporting having
ever received a doctor diagnosis of depression. Depression was categorised as:
►► Diagnosed and asymptomatic: respondents who self-
reported doctor diagnosed and did not meet CES-D
cut-off score.
►► Diagnosed and symptomatic: respondents who self-
reported doctor-diagnosed depression and met CES-D
cut-off score for depression symptoms.
►► Undiagnosed depression: respondents who did not self-
report doctor-diagnosed depression and met CES-D
cut-off score.
Covariates
Known factors across individual and health system
levels associated with depression diagnosis and which
may differ between people with and without diabetes
were selected from the literature. These were sociodemographic (gender, age, ethnicity, education, marital
status), physical health (presence of cardiovascular
disease, number of additional chronic conditions,
disability)10 11 and access to healthcare.12 24 Ethnicity
was categorised as white or non-white. As ethnicity was
unavailable in TILDA, all participants were assigned
‘white’. To measure education, we applied the same
McGrath N, et al. BMJ Open 2021;11:e049155. doi:10.1136/bmjopen-2021-049155

procedures as other authors.25 In TILDA and ELSA,
education was measured according to the International Standard Classification of Educational Degrees
97 and regrouped into ‘low education’ (preprimary,
primary or lower secondary education), ‘medium
education’ (secondary or postsecondary education)
and ‘high education’ (first and second stages of
tertiary education). Corresponding levels in HRS were
defined as ‘low education’ (less than high school),
‘medium education’ (high school education) and
‘high education’ (some college or a college degree).
Marital status was categorised as married, separated or
divorced, widowed and never married. The presence
of disability was defined as having self-reported limitations in one or more of the six basic activities of daily
living or of the seven instrumental activities of daily
living.26 Presence of cardiovascular disease was based
on the presence of heart problems comprising angina,
heart attack, congestive heart failure, a heart murmur,
an abnormal heart rhythm, stroke, or any other heart
trouble (TILDA and ELSA), and heart attack, coronary
heart disease, angina, congestive heart failure, stroke
or other heart problems (HRS). A continuous variable, other chronic conditions, was derived using self-
report doctor-diagnosed arthritis, cancer, dementia or
3
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Table 1 Design characteristics of TILDA, ELSA and HRS surveys
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Ireland

England

USA

DM
n=629

No DM
n=7491

DM
n=942

No DM
n=7691

DM
n=4011

No DM
n=14 597

Female gender, n (%)
Age (mean, SD)

264 (42)
67 (8.7)

4131 (53)
63 (9.1)

441 (46)
69 (8.9)

4333 (54)
67 (9.1)

2186 (51)
66 (10.1)

8606 (56)
64 (11.0)

Non-white ethnicity, n (%)

Unavailable

Unavailable

49 (7)

192 (3)

1378 (23)

3633 (15)

 Low

400 (72)

3973 (63)

375 (43)

2229 (32)

1284 (26)

3090 (16)

 Medium

162 (22)

2438 (28)

239 (25)

2113 (28)

1153 (29)

4222 (28)

 High

67 (6)

1080 (9)

256 (24)

2768 (33)

1574 (45)

7285 (56)

72 (7)

581 (8)

Education status, n (%)

 Other
Marital status, n (%)
 Married

419 (65)

5189 (68)

584 (63)

5306 (70)

2480 (63)

9394 (67)

 Separated

38 (6)

509 (7)

94 (10)

794 (10)

571 (15)

2134 (14)

 Widowed

115 (20)

1063 (15)

217 (22)

1175 (15)

760 (16)

2294 (12)

 Never married

57 (9)

730 (10)

47 (5)

416 (5)

200 (6)

775 (7)

Disability, n (%)

128 (22)

751 (11)

336 (38)

1534 (20)

1304 (30)

2724 (16)

CVD, n (%)

207 (33)

1408 (19)

309 (33)

1600 (20)

1540 (37)

3312 (20)

0.4 (0.6)

0.7 (0.7)

0.5 (0.7)

0.9 (0.8)

0.7 (0.7)

Other chronic conditions (mean, SD) 0.5 (0.6)
Health insurance, n (%)
 Any private

299 (43)

4384 (54)

79 (8)

1091 (14)

1987 (56)

8713 (67)

 Public

287 (50)

2311 (35)

863 (92)

6660 (86)

N/A

N/A

 Medicare

N/A

N/A

N/A

N/A

1485 (32)

3811 (21)

 Medicaid
 None

N/A
43 (7)

N/A
796 (11)

N/A
N/A

N/A
N/A

155 (3)
384 (10)

386 (2)
1687 (10)

CVD, cardiovascular disease; DM, diabetes mellitus; ELSA, English Longitudinal Study on Ageing; HRS, Health and Retirement Study; N/A,
not applicable; TILDA, The Irish Longitudinal Study on Ageing.

other memory problems and lung disease. Regarding
health insurance, TILDA and ELSA respondents were
categorised as having: (1) dual coverage—government and private, (2) private insurance only, (3)
public insurance only, and (4) no health insurance.
HRS respondents were categorised as having: (1)
dual coverage—public and private, (2) private insurance only, (3) public insurance—Medicare, (4) public
insurance—Medicaid, and (5) no health insurance.

logistic regression, followed by Stata’s postestimation
‘margins’ command.

Analysis
Prevalence of depression by diabetes status and depression
diagnosis
We reported unadjusted and age-standardised depression prevalence estimates by diabetes status and
depression diagnosis for each country as a percentage
with corresponding 95% CIs and further stratified
estimates by sex. Age-
standardised estimates were
calculated separately for each survey using marginal
standardisation to make inferences to the populations drawn from individual countries.27 We applied
regression-
based standardisation, an equivalent to
direct standardisation.28 To do this, we ran age-adjusted

Association between diabetes and undiagnosed depression among
people with depression
We performed crude and adjusted logistic regression
among respondents who self-
reported any depression. We combined the asymptomatic and diagnosed
depression and symptomatic and diagnosed depression categories into one ‘diagnosed’ depression reference category. Covariates were added to the model
in blocks: sociodemographic variables first (age, sex,
ethnicity, education status, marital status, then physical health status (cardiovascular disease, number of
additional chronic conditions, disability), then access
to healthcare (health insurance type)).
Analyses were conducted in Stata V.15 using the ‘svy’
function. Data from individual surveys were analysed
separately with corresponding survey sampling weights
applied to adjust for differential non-response and to
reduce the potential for participation or selection
bias.18–20 A complete case analysis was carried out.

4
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Table 2 Characteristics and depression status of TILDA, ELSA and HRS participants by diabetes status

2559 (30.0, 28.9 to 31.2)
1101 (19.0, 17.8 to 20.1)

Sample characteristics
The analytical sample was 8120 (Ireland), 8633 (England)
and 18 608 (USA), after removing individuals with
missing data (Ireland <1% (n=27), England <1% (n=38),
USA 3% (n=620)). Sample characteristics of the population by country are provided in online supplemental
file 2. Respondents from England were on average older
than respondents from the USA and Ireland and a higher
proportion of US respondents than those from Ireland
and England were female (online supplemental file
2). Prevalence of diabetes also varied across countries;
Ireland: 8.0% (95% CI 7.4% to 8.6%), England: 11.0%
(95% CI 10.3% to 11.7%), USA: 18.8% (95% CI 18.1% to
19.5%) and depression; Ireland: 12.8% (95% CI 11.9% to
13.8%), England: 19.5% (95% CI 18.6% to 20.4%), USA:
26.7% (95% CI 25.9% to 27.6%) (online supplemental
file 2). Table 2 reports sample characteristics by diabetes
status and country.

593 (14.8, 13.6 to 16.1) 132 (32.0, 28.3 to 35.6)  916 (21.5, 20.2 to 26.3) 876 (40.8, 38.5 to 43.0)
327 (9.7, 8.7 to 10.8)
106 (23.3, 20.2 to 26.3)  474 (15.0, 13.8 to 16.3) 467 (27.3, 25.3 to 29.3)

Prevalence of depression by diabetes status and diagnosis
Age-adjusted estimates are reported in table 2. Depression
prevalence varied across countries but within countries,
depression prevalence was higher in people with diabetes
compared with those without; Ireland: 17.5% (95% CI
14.3% to 20.8%) vs 12.4% (95% CI 11.5% to 13.3%),
England: 27.2% (95% CI 24%.0 to 30.3%) vs 18.5%
(95% CI 17.6% to 19.5%), USA: 34.1% (95% CI 32.2%
to 36.0%) vs 25.1% (95% CI 24.2% to 26.0%) (table 3).
We observed similar patterns when prevalence estimates
were stratified by sex (table 3). Unadjusted depression
prevalence by diabetes status and depression diagnosis is
reported in online supplemental file 3.
Prevalence of undiagnosed depression was also higher
in people with diabetes; Ireland: 10.1% (95% CI 7.5% to
12.7%) vs 7.5% (95% CI 6.8% to 8.2%), England: 19.4%
(95% CI 16.6% to 22.1%) vs 11.7% (95% CI 11.0% to
12.5%), USA: 7.3% (95% CI 6.4% to 8.3%) vs 6.1% (95%
CI 5.7% to 6.6%) (table 3). Age-adjusted prevalence of
depression by diagnosis and diabetes status stratified
by sex is reported in figures 1 and 2. When stratified by
sex, prevalence of undiagnosed depression was similar
(Ireland, USA) or higher (England) in males and females
with than without diabetes (figures 1 and 2). Unadjusted
estimates are reported in online supplemental file 3.
DM, diabetes mellitus.

Any depression (by sex)

59 (21.7, 17.6 to 25.7)
46 (14.6, 11.7 to 17.5)

 557 (15.9, 14.3 to 17.4) 1644 (12.4, 11.7 to 13.1)
 305 (3.8, 3.4 to 4.3)

 Female
 Male

 988 (6.5, 6.0 to 7.0)
 414 (11.1, 9.7 to 12.4)
 210 (2.9, 2.5 to 3.4)

245 (3.0, 2.6 to 3.5)

 32 (3.7, 2.4 to 4.9)

 30 (4.0, 2.5 to 5.5)
142 (1.9, 1.6 to 2.2)
22 (4.0, 2.3 to 5.7)

 Asymptomatic 22 (3.6, 2.1 to 5.1)

 Symptomatic

3660 (25.1, 24.2 to 26.0)

1028 (6.1, 5.7 to 6.6)

1343 (34.1, 32.2 to 36.0)

176 (19.4, 16.6 to 22.1)  875 (11.7, 11.0 to 12.5)  372 (7.3, 6.4 to 8.3)
533 (7.5, 6.8 to 8.2)
61 (10.1, 7.5 to 12.7)
 Undiagnosed

Depression status by type
Any diagnosis
105 (17.5, 14.3 to 20.8) 920 (12.4, 11.5 to 13.3) 238 (27.2, 24.0 to 30.3) 1390 (18.6, 17.7 to 19.5)

DM
n=4011
No DM
n=7691
 

DM
n=629

No DM
n=7491

DM
n=942

USA
n (%, 95% CI)
England
n (%, 95% CI)
Ireland
n (%, 95% CI)

Prevalence of depression by diabetes status stratified by type and sex
Table 3

RESULTS
For the purpose of reporting the results, we refer to data
relating to TILDA as ‘Ireland’, to ELSA as ‘England’ and
to HRS as ‘USA’.

McGrath N, et al. BMJ Open 2021;11:e049155. doi:10.1136/bmjopen-2021-049155

Association between diabetes and undiagnosed depression
among people with depression
Characteristics of people with depression by diabetes
status are reported in online supplemental file 4.
Results of the logistic regression analysis are reported
in table 4. In model 1, the unadjusted odds of undiagnosed depression were similar in people with and without
diabetes in Ireland and the USA. In England, people with
5
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No DM
n=14 597

Open access

Open access

diabetes had increased odds of undiagnosed depression.
Adjustment for sociodemographic factors attenuated the
strength of the association in each country. Addition of
individual health-
related factors to the model further
attenuated the strength of the association in Ireland, had
no effect on the strength of the association in England
and increased the strength of the association in the USA.
In the final model, adjustment for health insurance type
further attenuated the association between diabetes
and undiagnosed depression in Ireland, increased the
strength of the association in England and resulted in
no change in the USA. In the final model, diabetes was

Figure 2
mellitus.

6

associated with increased odds of undiagnosed depression
in England and reduced odds of undiagnosed depression
in Ireland and the USA, though the 95% CI overlapped
with the null in Ireland.
DISCUSSION
Main findings
Using large representative population-based samples of
adults aged ≥50 years in Ireland, England and the USA,
depression prevalence was consistently higher among
people with diabetes and varied across countries. Diabetes

Age-adjusted prevalence of depression diagnoses in males with and without diabetes across countries. DM, diabetes
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Figure 1 Age-adjusted prevalence of depression diagnoses in females with and without diabetes across countries. DM,
diabetes mellitus.

Open access

Ireland (n=1025)
OR (95% CI), P value

England (n=1628)
OR (95% CI), P value

USA (n=5003)
OR (95% CI), P value

Model 1
Model 2

0.99 (0.65 to 1.51), 0.913
0.90 (0.59 to 1.39), 0.574

1.71 (1.23 to 2.37), 0.001
1.50 (1.05 to 2.13), 0.026

0.90 (0.75 to 1.09), 0.285
0.71 (0.59 to 0.86), <0.001

Model 3
Model 4

0.85 (0.53 to 1.35), 0.479
0.84 (0.52 to 1.34), 0.462

1.49 (1.05 to 2.13), 0.027
1.51 (1.06 to 2.16), 0.023

0.78 (0.64 to 0.94), 0.012
0.79 (0.64 to 0.96), 0.016

Model 1=unadjusted. Model 2 (demographic)=gender+age+ethnicity+education+marital status. Model 3 (health
status)=gender+age+ethnicity+education+marital status+disability+CVD+other chronic conditions. Model 4 (health
insurance)=gender+age+ethnicity+education+marital status+disability+CVD+other chronic conditions+health insurance.
CVD, cardiovascular disease.

was associated with increased odds of undiagnosed
depression in England and reduced odds of undiagnosed
depression in Ireland and the USA.
Comparison with existing literature
Prevalence of depression by diabetes status and diagnosis
Consistent with the literature, depression8 29 and depression diagnosis9 11 prevalence varied across countries. Most
depression was undiagnosed in Ireland and England and
diagnosed in the USA. Differences may be partly due to
differences in sociodemographic and health factors influencing access to depression diagnosis. For instance, in our
study, educational attainment and separation and divorce
rates were higher in the USA versus other samples.11 In
line with previous research,29 disability was more prevalent in our study among respondents in England and may
influence undiagnosed depression via increased risk of
developing depressive symptoms.30
As expected, we reported higher depression prevalence
in those with diabetes.4 The difference in prevalence
reported in our study (ie, approximately 1.4–1.5 times as
prevalent) was smaller than is frequently reported, that
is, approximately three times and twice as prevalent4 and
was stable across countries. This may be partly due to our
measurement of depression which included persons with
current depression and with a lifetime history of depression. To our knowledge, ours is the first study to estimate
and compare depression diagnosis prevalence in people
with and without diabetes. The difference in prevalence
of depression diagnosis varied; undiagnosed depression
ranged from 1.2 times as prevalent (USA) to 1.6 times
as prevalent (England) in people with versus without
diabetes.

larger age range of participants in these studies, that is,
from 18 years and older,10 31 or new recommendations to
screen for depression among adults in the USA in 2009.32
Our results suggest country-level variation in the association between diabetes and undiagnosed depression.
In Ireland, diabetes was associated with reduced odds
of undiagnosed depression; however, 95% CIs included
the null after adjustment for covariates. This may reflect
a general gap in access to depression diagnosis among
adults experiencing depression in Ireland.11 In England,
higher proportions of people with diabetes compared
with without had not received a depression diagnosis,
even after adjustment for covariates. This was surprising,
given the overall quality of diabetes care in England
compared with other countries.16 33 34 Possible population and healthcare professional factors should be
examined to better understand the increased odds of
undiagnosed depression among people with diabetes in
England. Results from the USA were consistent with the
limited available evidence that diabetes is associated with
increased access to depression diagnosis.11 14

Association between diabetes and undiagnosed depression among
people with depression
In Ireland and England, the proportion of people with
undiagnosed depression was broadly similar to recent estimates in general populations in high-income countries11
and lower than estimates reported in type 2 diabetes
populations from predominantly middle and low-income
countries.9 In the USA, the proportion of people with
diabetes who were undiagnosed was lower than earlier
estimates (45% and 49%).10 31 This may be due to the

Strengths and limitations
The main strength of our study is the use of comparable
nationally representative data. Heterogeneity in depression measurement is a typical problem in the depression and diabetes literature,4 and we used a comparable
depression measure.23 24 Our findings are generalisable
to adults aged 50 years and older in Ireland, England and
the USA.
There are also some limitations to the study. Primarily,
a number of differences across data sets limited the scope
of the analysis. Estimates would have been strengthened
by capturing depression treatment (ie, medication use
and/or psychological therapies), and by accounting for
frequency of health service utilisation.25 However, these
data were not collected in each survey. Although race is
not asked in TILDA, census figures for Ireland from the
year 2010 classify 98% of the population aged 50 years
and older as white and as such, we did not anticipate race
to influence estimates for Ireland. Second, the ability of
the eight-item CES-D to screen and diagnose depression
in persons with diabetes has not been assessed. However,
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Table 4 Odds of undiagnosed (vs diagnosed) depression in people with versus without diabetes stratified by country

Open access

Implications
Our findings have three important implications for
research, policy and practice. First, the findings underscore the magnitude of undiagnosed comorbid depression and diabetes across three high-
income countries
with different healthcare systems. Further investigation
is needed to understand high rates of undiagnosed
depression in order to support implementation of
recommended psychosocial care guidelines for people
with diabetes, for example, mental health screening and
ensuring access to appropriate mental health expertise for people with diabetes.40 41 Second, since diabetes
distress is specific to diabetes and not currently measured
in the data sets used18–20 and may also frequently go
undiagnosed in people with diabetes,42 our findings may
underestimate the gap in access to diagnosis for psychological comorbidity in adults aged ≥50 years with versus
without diabetes. Finally, longitudinal studies can play a
pivotal role in understanding the psychological impact of
diabetes, and monitoring strategies aimed at improving
psychological aspects of diabetes care.

CONCLUSION
Among adults aged 50 years and older, in three high-
income countries, undiagnosed depression was prevalent and consistently more so in people with diabetes
compared with people without diabetes. Among those
with depression, the influence of diabetes on the likelihood of undiagnosed depression varied by country.
Taken together, the findings underscore the urgent need
for targeted efforts to improve detection of depression
among community-dwelling adults aged ≥50 years living
in high-income countries, particularly those with diabetes.
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