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Abstract

Aim: While the impact of major depression on diabetes
has gained increasing attention, the role of minor
depression is less well investigated. This observational
study compared three groups of adults with Type 1
(T1DM) or Type 2 (T2DM) diabetes mellitus: with me) no
depressive symptoms (NODEP), ii) mild depressive
symptoms (MILD) and iii) moderate-to-severe symptoms
(MOD/SEVERE)-on diabetes distress, psychological
distress, anxiety and somatic symptoms, quality of life and
HbA1c levels.

Methods: 245 outpatients attending two hospital
diabetes services (27% with T1DM; 73% with T2DM)
completed self-report measures including patient health
questionnaire (PHQ), problem areas in diabetes (PAID)
scale and short form health survey (SF12). Participants
were interviewed by a psychiatrist and HbA1c levels
recorded.

Results: Half the sample reported depressive symptoms
on the PHQ-9 (29% in the MILD group, 21% in MOD/
SEVERE and the remaining 50% in the NODEP group).
Compared to the NODEP group, MILD group participants
had significantly higher levels of diabetes distress,
psychological distress, anxiety and somatic symptoms and
significantly lower mental-health related quality of life.
Participants in the MOD/SEVERE group had significantly
higher levels of diabetes distress, psychological distress,
anxiety, and somatic symptoms than either of the other
two groups, and significantly lower quality of life. The
groups did not differ significantly on HbA1c.

Conclusions: Mild symptoms of depression in patients
with diabetes are common and are associated with higher
levels of diabetes distress, psychological distress, anxiety
and somatic symptoms and lower quality of life.

Addressing mild depression provides a potential avenue
for preventing clinical depression in patients with
diabetes.

Keywords: Diabetes; Depression; Screening; Distress;
Anxiety; Subsyndromal depression

Introduction
Depression is common and burdensome in patients with

diabetes. Compared to people without diabetes, depression
prevalence rates are over three times higher in people with
Type 1 diabetes mellitus (T1DM) and twice as high in patients
with Type 2 diabetes mellitus (T2DM) [1,2]. Depression is
associated with poor diabetes self-management and poorer
prognosis in terms of disease severity, complications, and
mortality [3,4]. Psychological and pharmacological
interventions are effective in reducing depression in people
with diabetes and lifestyle factors and some pharmacological
treatments also improve glycaemic control [5]. Therefore, the
importance of screening for and addressing depression in
people with diabetes is recognized in the guidelines of several
countries and by the International Diabetes Federation [6].
Indeed, a recent editorial stated that “clinicians must ensure
that depression is recognized and treated as rigorously as the
physical complications of diabetes that are generally
prioritized” (p 393) [7].

Mild symptoms of depression in diabetes have been largely
overlooked [8]. Mild depressive symptoms (depressive
symptoms that fall short of full diagnostic criteria for major
depressive disorder (MDD) or dysthymia), also known as
subthreshold, subclinical, significant or subsyndromal
depression, are more common in people with diabetes than
MDD but less likely to be diagnosed [9]. Approximately half of
those with T2DM will experience at least one episode of
subthreshold depression over five years [10]. These findings,
combined with evidence that subthreshold depression is a
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significant risk factor for future MDD [11], have increased
attention on mild depressive symptoms in diabetes.

There is growing recognition that depression and diabetes-
related distress are overlapping but sufficiently different
constructs to both be worthy of attention in view of their
different properties and treatment goals [12,13]. The goals for
‘depression’, are symptom relief, suicide avoidance, relapse
prevention and return to normal function, while the goals for
diabetes-related distress are related to improved self-
management and adjustment to diabetes and HbA1c levels
[13].

Screening for mental health issues is important but only if
followed by appropriate interventions. This study aimed to
contribute to the growing body of knowledge about mild
symptoms of depression in people with diabetes (T1DM or
T2DM) by comparing groups with three depression symptoms
categories (none, mild and moderate-to-severe) on a range of
variables (diabetes distress, psychological distress, anxiety and
somatic symptoms, depression history, quality of life and
glycosylated haemoglobin (HbA1c) levels). The aim was to
screen people with established diabetes for rates of
depression and consider implications for interventions in our
clinical setting. This was a secondary analysis of data gathered
as part of a study of relationship of gene x environment
interaction in a diabetes clinic [14].

It was hypothesized that (i) those with mild depressive
symptoms would score higher than those without depressive
symptoms on diabetes-related distress, psychological distress,
anxiety, somatic symptoms and HbA1c and lower on quality of
life, and (ii) those with moderate-to-severe depression would
score higher on these on all these measures and lower on
quality of life than either of the other two groups.

Method

Participants
Participants were 245 adults with T1DM or T2DM recruited

from diabetes clinics at St Vincent’s Hospital and the Prince of
Wales Hospital, Sydney, Australia. They were attending a clinic
for people with established diabetes, often with complications.
Inclusion criteria were having T1DM or T2DM, aged 18 years or
over and able to read and write in English. Exclusion criteria
were cognitive impairment, psychotic illness, or the
occurrence of a severe life event in the past month.

Measures
The Patient health questionnaire (PHQ) is a standardized,

validated 60-item self-report diagnostic questionnaire
developed as a case-finding instrument for mental disorder
defined by criteria of the diagnostic and statistical manual of
mental disorders-IV (DSM-IV) including major depressive
disorder, general anxiety disorder, panic disorder, other anxiety
disorder and bulimia and binge-eating syndromes [15]. It
contains several validated, standardized measures, including:

1. The depression scale (PHQ-9): 9-item measure of
depressive symptoms (PHQ-9) [16]. Categories of depression
severity based on PHQ-9 scores are none-minimal (0-4), mild
(5-9), moderate (10-14), moderately severe (15-19) and severe
(20-27)

2. The physical symptoms (PHQ-15)-screening measure for
somatization [17]

3. The generalized anxiety disorder 7-Item (GAD-7) measure
of anxiety and worry [18]

The problem areas in diabetes (PAID) scale [19] is a brief and
validated 20 item self-report measure of current diabetes-
related distress. Items are rated on a 0-4 Likert scale, with
higher scores indicating greater distress. Internal reliability of
α=0.90 and test-retest reliability of r=0.83 have been reported
[20].

The Kessler-10 scale (K10) [21] is a standardized and
validated ten-item self-report measure of general
psychological distress, depressive and anxiety symptoms
during the past 4 weeks. Items rated on a 0-5 Likert scale are
summed to produce a total score classifying respondents as
little or no risk 0-15; medium risk 16-29 and high risk 30-50.
The K10 has been shown to be sensitive in the detection of
DSM-IV disorders in surveys carried out in the US and is a core
measure in the annual Australian and US National Health
Interview Surveys [22].

The short form health survey (SF12) [23] is a brief, validated
12-item measure of functional health and wellbeing. A mental
component score (MCS) and a physical component score (PCS)
are computed, with higher scores indicating better health-
related quality of life.

Procedure
Ethics approval was obtained from the University of New

South Wales Human Research Ethics Committee (HREC
Number H06/043). From July 2006 till March 2008, patients
waiting to see their doctor at the Diabetes Clinic were
provided information about the study by a research assistant.
Those providing written consent completed a set of the study
questionnaires in the waiting room. They were then
interviewed in a consultation room by one of two research
psychiatrists (JR or KW). This clinical interview aimed to review
current and past mental health and treatment history and
confirm DSM-IV axis I diagnoses and symptoms reported on
the PHQ modules. HbA1c level taken on the day of
consultation and duration of diabetes were obtained from
clinical notes. Approximately 60% of those approached agreed
to participate in the study. The main reasons for refusal were,
i) “already involved with too many people in the clinic” and ii)
not enough time due to work or other commitments.

A total of 274 eligible patients provided written informed
consent to participate. Of these, 245 (89.4%) completed the
PHQ-9 depression measure. There were no significant
differences between those with complete and missing data on
the PHQ-9 in mean age or duration of diabetes illness, or
proportion of males or patients with T1DM (p>0.05). The 29
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patients with incomplete data on the PHQ-9 were excluded
from subsequent analyses.

Data Analyses
Data analyses were conducted using IBM SPSS Statistics-21.

An alpha level was of 0.05 was set for all statistical tests. The
sample was divided into three groups based on PHQ-9
depression scores, using established cut-off for PHQ-9 scores:
(1) 0-4 in ‘No Depression’ (NODEP); (2) 5-9 in ‘Mild Depression’
(MILD) group; 3) 10 or more in ‘Moderate to Severe
Depression’ (MOD/SEVERE) group.

Differences between the three groups in demographic and
clinical variables were determined using analyses of variance
(ANOVAs) for continuous variables and chi-square goodness-
of-fit analyses for categorical analyses. This was followed by a
series of analyses of variance (ANOVAs), each repeated as
analyses of covariance (ANCOVAs) with age as a covariate (due
to significant differences between the three groups in mean
age), to examine differences between the three groups in
mean scores on the PAID (diabetes distress), K10
(psychological distress), GAD-7 (anxiety), PHQ-15 (somatic
symptoms), SF-12 (mental and physical health related quality
of life) and HbA1c. When ANOVAs indicated significant

differences overall between the three groups, Bonferroni post-
hoc tests were conducted to determine which groups differed
significantly from each other. Further chi-square goodness-of-
fit analyses were conducted to examine differences between
the three groups in the proportion of participants who had a
diagnosis of major depression or any anxiety disorder, past
depression, and current antidepressant use.

Results
Approximately one half of participants (n=123, 50.2%) were

in the NODEP group; 71 participants (29.0%) were in the MILD
group and 51 participants (20.8%) were in the MOD/SEVERE
group. Table 1 reports demographics and clinical variables,
including HbA1c, for each of the three groups. There was a
significant difference in mean age between groups, with the
NODEP group having a significantly younger mean age
(p=0.028) than the MOD/SEVERE group. There were no
significant differences between the three groups in rates of
T1DM (26.0% to 29.7%), proportion of participants with at
least one comorbid medical condition (high in all groups),
mean duration of diabetes or mean HbA1c levels. However,
the mean HbA1c levels did increase in the expected direction
across the groups (Table 1).

Table 1 Comparison of participants grouped by PHQ-9 depression measure scores: Demographics and health variables.

 

Group 1: No
depression
(n=123)

Group 2: Mild
depression
(n=71)

Group 3: Moderate/
severe depression
(n=51) F or

χ2 p

Contrast A Contrast B Contrast C

(1 vs 2) (2 vs 3) (1 vs 3)

M (SD) or n (%) M (SD) or n (%) M (SD) or n (%)    

Demographics

Age 59.0 (13.5) 57.3 (13.7) 52.9 (13.6) 3.65 0.028* NS NS 0.022*

Males
67 (54.5) 34 (47.9) 33 (64.7) 3.39 0.183    

(n, %)

Married or
defacto
relationship (n,
%)

61 (50.4) 27 (39.1) 25 (49.0%) 2.36 0.307    

Currently
employed (n, %) 67 (55.4) 39 (57.4) 25 (49.0) 0.88 0.645    

Health variables

Type 1 Diabetes
(n, %) 33 (29.7) 19 (27.9) 13 (26.0) 0.25 0.885    

Duration of
diabetes (years) 13.9 (11.3) 12.3 (11.1) 15.7 (13.7) 0.99 0.374 NS NS NS

HbA1c
Mmol/mol (SD) 60 (16) 62 (21) 65 (17) 1.15 0.317 NS NS NS

(% mean, SD) (7.6, 1.5) (7.8, 1.9) (8.1, 1.6) 0.65
A 0.525    

At least one
other current
medical
condition (n, %)

94 (85.5) 48 (80.0) 32 (74.4) 2.68 0.262    

Note: *p <0.05 **p <0.01 ***p<0.0001; NS non-significant as p>0.05
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Contrast A: Group 1 to Group 2; Contrast B: Group 2 to Group 3; Contrast C: Group 1 to Group 3. A Repeated as an ANCOVA with age as a covariate

Table 2 displays the proportion of the three groups who
received a diagnosis of MDD, past depression, or any anxiety
disorder, by the psychiatrist conducting a clinical interview
after reviewing the PHQ self-report measures. Half those in the
MOD/SEVERE group met criteria for MDD, and one participant
in the MILD group; thus 10.6% (n=26) of the whole sample met
criteria for MDD. Whilst there was a significant difference

between the three groups in the proportion meeting DSM-IV
criteria for any anxiety disorder, there were no significant
differences in proportions with past depression or current
antidepressant medication. (5% of participants in MILD and
MOD/SEVERE groups reported current antidepressant
medication) (Table 2).

Table 2 Comparison of participants grouped by PHQ-9 depression measure scores: Psychological variables.

 

Group 1: No
depression
(n=123)

Group 2: Mild
depression
(n=71)

Group 3:
Moderate to
severe
depression
(n=51) F or χ2 p Contrast A

(1 vs 2)
Contrast B
(2 vs 3)

Contrast C
(1 vs 3)

M (SD) or n
(%)

M (SD) or
n(%)

M (SD) or n
(%)

PAID 16.2 (13.8) 29.3 (20.4) 45.3 (29.1) 29.79 <0.0001*** 0.001** 0.001** <0.0001***

(Diabetes distress)    27.62 A <0.0001 ***    

PHQ-9
(Depression) 1.7 (1.4) 6.5 (1.3) 14.9 (4.2) 608.18

580.51A
<0.0001***
<0.0001 *** <0.0001*** <0.0001*** <0.0001***

GAD-7 (Anxiety) 3.7 (2.1) 5.7 (2.5) 9.3 (3.0) 52.83
50.47A <0.0001*** <0.0001*** <0.0001*** <0.0001***

PHQ-15 (Somatic
symptoms) 3.1 (2.4) 5.8 (3.3) 9.0 (3.8) 57.12

58.43A
<0.0001***
<0.0001*** <0.0001*** <0.0001*** <0.0001***

K10
(Psychological
distress)

12.7 (3.1) 17.7 (4.7) 28.8 (8.1) 140.73
134.91A

<0.0001***
<0.0001 *** <0.0001*** <0.0001*** <0.0001***

SF-12 mental
QoL# 53.8 (8.3) 47.1 (8.4) 36.6 (11.0) 61.8

58.28A
<0.0001***
<0.0001*** <0.0001*** <0.0001*** <0.0001***

SF-12 physical
QoL# 44.7 (10.3) 40.9 (11.6) 39.6 (10.6) 4.92

8.74A
0.008**
<0.000 *** Trend 0.064 NS 0.019*

Major depression
(clinician
diagnosed)

0 (0%) 1 (1.4%) 25 (49.0%) 100.25 <0.0001***    

Any anxiety
disorder (PHQ) 2 (1.6%) 7 (9.9%) 14 (28.0%) 46.22 <0.0001***    

Past depression
(n, %) 29 (26.9%) 16 (26.7%) 16 (37.2%) 1.94 NS    

Current
antidepressant
medication (n, %)

8 (7.3%) 3 (5.1%) 2 (4.9%) 0.41 NS    

Note: *p <0.05 **p <0.01 ***p<0.0001; # lower score=lower QOL; Contrast A: Group 1 to Group 2; Contrast B: Group2 to Group 3; Contrast C: Group 1 to Group 3.
A Repeated as an ANCOVA with age as a covariate

Table 2 reports results of a series of ANOVAs, each repeated
as an ANCOVA with age as a covariate, examining differences
between the three groups in means of psychological self-
report measures. There were significant differences between
the groups in diabetes distress (PAID), psychological distress
(K10), anxiety (GAD-7) and somatic symptoms (PHQ-15), with
each measure showing a similar three-tier effect in severity
from the MOD/SEVERE group to the NODEP group (Figure 1).
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Figure 1 Means of the PAID (diabetes distress) GAD-7
(anxiety), PHQ-15 (somatic symptoms) and K10
(psychological distress) in patients grouped by PHQ-9
depression scores.

Post-hoc Bonferroni contrasts (Table 1) found significant
differences between the groups on all psychological measures
(p<0.01 to p<001). That is, the MILD group had higher means
than the NODEP group in diabetes distress (PAID),
psychological distress (K10), anxiety (GAD-7) and somatic
symptoms (PHQ-15), and the MOD/SEVERE group had higher
means than the MILD group on each of these measures.

Table 2 also presents results of ANOVAs, again repeated as
ANCOVAs with age as a covariate, examining differences
between the three groups in health-related quality of life
(HRQoL), assessed by the SF-12 Mental Component Score
(MCS-12: mental HRQoL) and Physical Component Score
(PCS-12: physical HRQoL). There were significant differences
between the groups in the means of both the MCS-12 and
PCS-12. Bonferroni post-hoc contrasts revealed that the MILD
group had a significantly lower MCS-12 (indicating lower
mental HRQoL) than the NODEP group (p<0.001) and the
MOD/SEVERE group had significantly lower MCS-12 than the
MILD group (p<0.001). For PCS-12, the MOD/SEVERE group
had significantly lower PCS-12 than the NODEP group (p<0.05)
and there was a non-significant trend (p=0.064) for the MILD
group to have a lower PCS-12 than the NODEP group.

Discussion
As hypothesized, there was a consistent three-tiered pattern

of symptom severity across the three groups (none, mild and
moderate/severe depression) for all psychological self-report
measures used (i.e. higher levels of diabetes distress,
psychological distress, anxiety and somatic symptoms and
significantly lower mental health-related quality of life), all
differences between groups being statistically significant.

Whilst there were no significant differences in HbA1c levels,
there was a trend for the mean HbA1c levels to rise across the
three groups. This is consistent with previous reports of more
robust findings of the relationship between HbA1c levels and
diabetes distress than depression [12,24,25]. This may be
because the association between depression and glycaemic

control is mediated by several pathways [21] and/or the
impact of depression on glycaemic control can vary with other
concurrent stressors and needs [20].

The prevalence rates of depressive symptoms found in this
study (29% with mild symptoms and 21% with moderate-to-
severe symptoms, including 11% who met DSM-IV criteria for
MDD) are consistent with previous findings that mild
depressive symptoms are more common than MDD in people
with diabetes [9]. They are also consistent with a large
Australian survey of people with T1DM or T2DM, where only
13% reported that had received a diagnosis of depression [26]
despite 22% to 35% of respondents reporting clinically
significant depressive symptoms. Interestingly, we found no
differences between the three groups in the proportion with
past depression (reported by a quarter to a third in each
group). Only 5% of patients with either mild or moderate/
severe symptoms of depression reported currently taking
antidepressant medication. Whilst it is not known how many
participants were currently receiving psychological treatment,
this suggests undertreatment of depression in the study
sample.

The high prevalence of mild depressive symptoms amongst
patients with diabetes is important because of the
demonstrated association with lower quality of life and higher
levels of diabetes distress, psychological distress, anxiety, and
somatic symptoms. Further, subthreshold depression has
previously been found to be associated with difficulties in self-
managing diabetes [27] and to pose a risk for future MDD [11].

We have demonstrated that it is possible to screen for
depression across the severity spectrum in a busy diabetes
service. We consider that screening for distress and depression
in diabetes is feasible and our research is consistent with
previous recommendations to screen for both depression
(using the PHQ-9) and diabetes distress (using the PAID or
Diabetes Distress Scale) [26].

We note a recent call for a single, continuous construct of
‘emotional distress’ to be used to assess and manage distress
in patients with diabetes and reduce any confusion between
diabetes distress, depression and distress from life stressors
[28]. Whilst such an approach is conceptually concise and has
several advantages outlined by the authors, we have listed
below several forms that mild depression could take, each with
different management implications. We would therefore
favour screening for both depression and diabetes distress in
patients with diabetes.

We agree that screening for emotional distress in and of
itself is not sufficient to improve outcomes for diabetes
patients [12,29], and is only helpful if followed up by
appropriate interventions. This should include early
intervention to treat mild depression as a means of preventing
future episodes of depression and improving quality of life and
self-management of diabetes. We speculate that mild
depression could represent a number of conditions including
evolving or partially treated major depression, chronic
unhappiness and demoralization, comorbid anxiety disorders,
eating disorders, personality disorders, substance use or pain.
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All these are going to impact on diabetes control so that mild
depression is both important in its own right but also a marker
of a need for further diagnostic clarification.

Given the large numbers affected, time and cost-
effectiveness are key issues. Screening processes involving
mailed letters, research assistants and interviews with
psychologists may not be cost-effective [30]. As diabetes
distress is significantly correlated with impaired glycaemic
control, depression severity and psychological distress, and is
highly prevalent in people with diabetes with a history of
depression [31], it is recommended that treatments for
depression in people with diabetes also address diabetes-
related distress [32]. Thus, future research could examine cost-
effective methods of both mental health screening and easily
disseminated tailored self-help interventions for mild
depression in diabetes and/or diabetes distress that
investigate the impact on both diabetes self-management
(including impact on HbA1c) and on current mood state and
future depressive episodes.

There is growing interest in face-to-face and online
interventions in this area. Some recent large trials have
demonstrated that even low-intensity interventions can be
effective at reducing both mild depressive symptoms and
diabetes distress. A study [32] examining three interventions
(psychoeducation, physical exercise and ‘enhanced treatment
as usual’) for adults with T2DM and subsyndromal depression
found all three were equally effective in improving depressive
symptoms, diabetes distress, self-management of diabetes and
quality of life, with improvements sustained at one year
follow-up. Another study for adults with T2DM and diabetes
distress [33] found three different interventions (all Internet-
based with telephone contact) all significantly improved
diabetes distress, emotional symptoms and self-management.
Diabetes-specific cognitive behavioral group therapy for
people with diabetes and subclinical depression [34] and web-
based guided CBT for people with T1DM or T2DM and mild to
moderate depression [35] have also reported significant
reductions in both depression and diabetes distress. Further
trials utilizing Internet and mobile technologies for the mental
health of people with diabetes are currently being conducted
[36], including our own study using a local iCBT study for
depression in people with diabetes [37]. A recent report of an
online diabetes self-management program, of the sort which
could compliment depression resources reported ‘small but
significant’ benefits as a stand-alone program [38] but points
to the need for a mixture of face-to-face and online resources
targeted to individual needs.

It has been suggested that diabetes patients with mild
symptoms of depression or diabetes distress can be highly
responsive to clinical staff attention, care and support [32,33]
and even minimal, low-cost, web-based interventions can
improve depressive symptoms, diabetes distress and self-
management in this population [33]. While it is unlikely that
any single approach for people with mild depression in
diabetes will be universally useful, we submit that identifying
these people as an ‘at risk’ group requiring further assessment
and appropriate interventions is as important as identifying

and managing those ‘at risk’ of physical complications of
diabetes [7].

A recent review of treatment and health-care delivery for
depression and diabetes [13] suggested a stepped approach,
with step 1 being for mild depression (or subthreshold
depression causing impairment). They suggest that after
suicide and acute distress have been excluded, this approach is
best carried out with a flexible patient-centered approach
which can involve face-to-face and internet-based elements,
but is likely to contain both approaches for most people. This is
all consistent with the studies noted above.

In term of limitations of this study, the sample of
outpatients from a specialist hospital diabetes service had high
levels of medical comorbidity and may not be representative
of patients with diabetes in primary care [39]. However, the
issues raised by this study still have broad relevance in
pursuing an integrated care approach. Further limitations
include failure to collect details of non-participants in a busy
outpatient setting and lack of assessment of diabetes self-care
and psychological treatments received.

Conclusions
Mild symptoms of depression were reported by 29% of the

sample of patients with T1DM or T2DM and associated with
significantly higher levels of diabetes distress, psychological
distress, anxiety and somatic symptoms and significantly lower
mental-health related quality of life, relative to those without
symptoms of depression. Screening for mild depressive
symptoms in diabetes can create the opportunity to provide
such patients with low-cost early interventions to improve
quality of life and prevent future MDD. Future studies could
examine the utility and cost-effectiveness of such an approach,
and with longer term follow-up could evaluate the impact of
such interventions in preventing later MDD and improving
diabetes-related behavior, and eventually glycaemic control.
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