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Quality of life in people with Type 2 diabetes;
a study in a multi-ethnic clinical trial
population
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VICCTA-DIABETES COLLABORATORS**
Abstract
Background: The long-term burden of self-management in
type 2 diabetes can impact quality of life.
Aims: To examine associations between demographic and
clinical factors, anxiety/depression and perception of health
in people with type 2 diabetes.
Methods: Retrospective analyses of anonymised data from
completed clinical trials provided by the diabetes subsection
of Virtual International Cardiovascular and Cognitive Trials
Archive (VICCTA). Data on demographics, polypharmacy,
HbA1c , anxiety/depression (EQ-5D-3L) and perception of
health (EQ-5D-3L VAS) were extracted. Regression analyses
explored associations amongst polypharmacy, HbA1c and
quality of life (anxiety/depression and health perception) at
baseline.
Results: In 2783 participants with type 2 diabetes (median age
66 years (IQR 61–70), n=1,595 (57%) male), female sex and
Caucasian/European ethnicity were each associated with increased anxiety/depression and lower EQ-5D-3L VAS scores.
Following adjustment for covariates, each additional prescribed medication was associated with increased anxiety/depression: OR 1.09 (95% CI 1.04 to 1.14; p<0.001) and lower
VAS scores: B= −1.06 (95% CI −1.37 to −0.75, p<0.001)).
Conclusion: Demographic factors and polypharmacy are associated with anxiety/depression and lower health perception.
Br J Diabetes 2021;21:210-215

Key words: anxiety, depression, diabetes, quality of life

Introduction
Type 2 diabetes comprises 90% of diabetes cases worldwide.1
People with type 2 diabetes experience a high burden of self*MA and JRP are joint senior authors.
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management of their condition and are at an increased risk of
depression and lower quality of life.2,3 Given the impact on quality
of life and the high prevalence of mental health conditions in people with type 2 diabetes, there is a need to better understand these
associations.4
Several demographic and clinical factors may affect quality of
life and prevalence of anxiety/depression in people with type 2
diabetes: for example, depression is more likely to occur in younger
women with diabetes.5 There is conﬂicting evidence regarding the
role of ethnicity, with one study showing that African Americans
with type 2 diabetes were less likely to report depressive symptoms
compared with other ethnicities, while another showed no link.6,7
Another study of men with type 2 diabetes aged 70–89 years found
that the risk of depression was greatest immediately after diagnosis
and towards the end of life.8 A previous meta-analysis also reported
a link between obesity, depression and type 2 diabetes.9
Type 2 diabetes is a challenging condition due to associations
with other morbidities and complications; this often results in
polypharmacy, deﬁned as taking ﬁve or more medications.10,11 A
higher medication burden is twice as likely in people with diabetes
and co-existing mental health conditions, including anxiety/depression.12 While an increased medication burden has been shown to
adversely affect quality of life, the potential link between
anxiety/depression and polypharmacy is under-researched.13
Evidence is somewhat conﬂicting on the association between
glycaemic control and anxiety/depression. However, lower HbA1c
levels, reﬂecting better metabolic control, have been associated
with higher quality of life.14
Validated predictors that can be used in the clinic to identify
people with type 2 diabetes at risk of anxiety/depression are lacking.
One study found that mental health conditions in people with diabetes were only identiﬁed by health professionals when symptoms
were severe.15 For the present analysis, access to archived data from
existing high-quality studies provided an opportunity to further explore these associations. We sought to identify demographic and
clinical risk factors, including polypharmacy, associated with a
higher risk of anxiety/depression and lower quality of life to inform
the management and support of people with type 2 diabetes.

Methods
Transparency and openness
In this article we report how we determined all data exclusions and
measures included in the study. Data can be made available
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by contacting viccta@glasgow.ac.uk. We analysed data using
IBM SPSS Statistics version 26.
Design
We conducted retrospective analyses of fully anonymised, placebo
group, randomised controlled trial data from the diabetes subsection of VICCTA (www.virtualtrialsarchives.org/viccta). VICCTA is a
collaborative venture that coordinates access to datasets from trials
and registries to allow further clinical research.
Data extraction
VICCTA-Diabetes typically contains people with diabetes, a glycated
haemoglobin level of 7.5% or more, or an admission blood glucose
>11.0 mmol/L, aged 18–79 years, and can include people with
cardiovascular disease or risk factors for cardiovascular disease;
selected body mass index (BMI) criteria include BMI ≥25 kg/m2 (>23
kg/m2 for Asians) and ≤45 kg/m2 (with stable body weight (±5%)
for 3 months), and receiving a stable dose of antihyperglycaemic
medication for ≥3 months prior to screening, maintenance of prior
diet and exercise habits during the study, and women of child-bearing potential using two medically approved methods of contraception and continued use during the course of the trial.
Data access and ethical approval
The Steering Committee governing VICCTA-Diabetes approved the
project proposal and granted access to the dataset. VICCTA holds
institutional ethical approval (University of Glasgow, MVLS Ethics).
Data extraction
We selected key demographic variables considered to be associated
with anxiety/depression and overall health perception following a
review of the literature. We extracted data on age, sex, BMI,
ethnicity, duration of type 2 diabetes, age at onset, self-reported
data on dependency for activities of daily living (ADLs) and medical
history. The number of prescribed medications, HbA1c measures,
anxiety/depression and overall perception of health at baseline were
also extracted.
The self-reported European Quality of Life (EQ-5D-3L) domain
score was used to deﬁne the presence or absence of anxiety/
depression. We deﬁned “no anxiety/depression” as a score of 1
(not anxious/depressed) and "anxiety/depression" as a score of 2
or 3 on the EQ-5D-3L anxiety/depression domain.
We deﬁned the individual perception of health using the selfreported Visual Analogue Scale (VAS) score. A score of 100 translated to the “best health you can imagine” and a score of 0
translated to the “worst health you can imagine”.
Statistical analysis
We described the population using summary statistics; continuous
variables using medians and IQRs and categorical variables using
frequencies and percentages (%). We examined univariable associations among age, sex, ethnicity, BMI, type 2 diabetes duration,
polypharmacy, HbA1c, anxiety/depression and VAS scores in regression analyses. In multivariable analyses we included the variables
found to be statistically signiﬁcant in univariable analyses (p<0.05).
Models were checked for approximate linearity and adjusted for
age, sex, ethnicity, BMI and diabetes duration. Logistic regression
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analyses were reported as odds ratios (OR) and 95% conﬁdence
intervals (95% CI) while linear regression models were reported
using unstandardised beta coefﬁcients (B) and standardised beta
coefﬁcients (β). We excluded participants with missing data from
the relevant analyses.

Results
Study population characteristics
The analysis population comprised people with a diagnosis of type
2 diabetes mellitus at 30 years of age or older, an age of at least
55 years at the time of study entry and a history of major macrovascular or microvascular disease or at least one other risk factor for
vascular disease.
Data were available from 2,783 people with type 2 diabetes
(57% male, median age 66 years, median duration of diabetes
Table 1 Characteristics of the study population
Variable
Sex
Men
Women
Ethnicity
Caucasian/European
Chinese
South Asian or South-East Asian
Others
Number of concurrent medications
0
1–3
4–6
7–10
>10
Smoking status
Current smokers
Ex-smokers
Non-smokers
Presence of comorbidities
Prior stroke
Myocardial infarction
Chronic ischaemic heart disease
Transient ischaemic attack
Heart failure
Atrial ﬁbrillation
Hypertension
Leg ulcers
Retinopathy
EQ-5D-3L anxiety/depression score
1 (not anxious/depressed)
2 (moderately anxious /depressed)
3 (extremely anxious/depressed)
Age (years)
Diabetes duration (years)
Age of T2D onset (years)
BMI (kg/m2)
HbA1c (mmol/mol)
VAS score according to EQ-5D-3L

Number

%

1,595
1,188

57
43

1,667
842
217
57

60
30
7.8
2.0

44
1,240
1,198
300
1

1.6
45
43
11
0

169
758
1,856

6.1
27
67

259
327
174
115
78
151
1,946
41
606

9.3
12
3.7
4.1
2.8
5.4
70
1.5
21.8

1,988
745
37

72
27
1.3

Median
66
7
58
27.6
55
80

IQR
61–70
3–11
52–64
24.7–31.1
48–66
70–90

BMI, body mass index; EQ-5D-3L, European Quality of Life Score;
HbA1c, glycated haemoglobin A1c; IQR, interquartile range; T2D, type 2 diabetes;
VAS, Visual Analogue Scale.
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7 years and median BMI 27.6 kg/m2). Caucasian/European ethnicity
was most prevalent (60%). The prevalence of current smoking was
6.1% and median HbA1c level was 55 mmol/mol. 28% of participants had anxiety/depression (deﬁned as some or extreme problems
on the EQ-5D-3L) and the median VAS score was 80 (Table 1).
Factors associated with anxiety/depression
In univariable analysis, female sex was signiﬁcantly associated with
an increased prevalence of anxiety/depression (p<0.001). Chinese
ethnicity (p=0.046), older age (p=0.007) and a lower BMI (p=0.040)
were each signiﬁcantly associated with lower odds of anxiety/
depression (Figure 1).
In multivariable analysis, South/South-East Asian versus Caucasian/European ethnicity (OR, 0.67; 95% CI 0.47 to 0.95;
p=0.026), Chinese versus Caucasian/European ethnicity (OR 0.75;
95% CI 0.61 to 0.93; p=0.009) and older age (OR 0.98; 95% CI
0.97 to 0.99; p=0.004) were each signiﬁcantly associated with
lower odds of anxiety/depression. Female sex was signiﬁcantly
associated with increased odds of anxiety/depression (OR 2.03;
95% CI 1.71 to 2.41; p<0.001).
We then examined polypharmacy. In univariable analysis
(n=2,770), polypharmacy was signiﬁcantly associated with increased anxiety/depression (OR 1.09; 95% CI 1.04 to 1.13;
p<0.001) (Table 2).

Multivariable analyses (n=2,713), adjusting for covariates, revealed that polypharmacy remained signiﬁcantly associated with
increased anxiety/depression (OR 1.09; 95% CI 1.04 to 1.14;
p<0.001). Within this model, older age (OR 0.98; 95% CI 0.97 to
0.99; p=0.003), Chinese versus Caucasian/European ethnicity (OR
0.79; 95% CI 0.64 to 0.99; p=0.037) and South/South-East Asian
versus Caucasian/European ethnicity (OR 0.67; 95% CI 0.47 to
0.95; p=0.024) were each signiﬁcantly associated with decreased
anxiety/depression. Female sex was signiﬁcantly associated with increased anxiety/depression (OR 2.05; 95% CI 1.72 to 2.43;
p<0.001) (Table 3).
There was no association between dependency for ADLs or
HbA1c levels (n=2,761) with anxiety/depression (Figure 1, Table 2).
Factors associated with overall perception of health
In univariable analysis (n=2,770), polypharmacy was signiﬁcantly
associated with lower VAS scores (B= −1.40; 95% CI −1.70 to
−1.10, p<0.001) (Table 2). In multivariable analyses (n=2,713), following adjustment for covariates, polypharmacy remained signiﬁcantly associated with lower VAS scores (B= −1.06, 95% CI −1.37
to −0.75, p<0.001). Within this model, Chinese versus
Caucasian/European ethnicity (B=3.73, 95% CI 2.30 to 5.16,
p<0.001) and South/South-East Asian versus Caucasian/European
ethnicity (B=3.77, 95% CI 1.52 to 6.02, p=0.001) were each

Table 2 Summary of baseline characteristics and design of studies included in this review
Independent variable
N

Anxiety/depression
OR
95% CI
LL
UL

No of medications (+1)

2,770

1.09

1.04

1.13

HbA1c (+1 percentage point)

2,761

1.00

0.94

1.05

N

B

VAS score
95% CI
LL
UL

β

P value

<0.001

2,771

−1.40

−1.70

−1.10

−0.17

<0.001

0.924

2,762

0.10

−0.28

0.48

0.01

0.616

P value

Odds ratios (OR), 95% conﬁdence intervals (CI) and P values were obtained by logistic regression. Unstandardised beta coefﬁcients (B), 95% conﬁdence intervals (CI), standardised
beta coefﬁcients (β) and P values were obtained by linear regression.
HbA1c, glycated haemoglobin A1c; LL, lower limit; ULL, upper limit; VAS, Visual Analogue Scale.

Table 3 Summary of baseline characteristics and design of studies included in this review
Independent variable

Medications

N

Anxiety/depression
OR
95% CI
LL
UL

P value

N

B

VAS score
95% CI
LL
UL

β

P value

2,713

2,714

1.09

1.04

1.14

<0.001

−1.06

−1.37

−0.75

−0.13

<0.001

Age

0.98

0.97

0.99

0.003

−0.06

−0.15

0.03

−0.03

0.181

BMI

0.99

0.97

1.01

0.412

−0.33

−0.46

−0.20

−0.11

<0.001

Diabetes duration

1.01

0.99

1.02

0.856

−0.04

−0.13

0.05

−0.02

0.410

Female vs male

2.05

1.72

2.43

<0.001

−1.35

−2.50

−0.20

−0.04

0.021

Ethnicity
Caucasian/ European

Ref

Ref

Chinese

0.79

0.64

0.99

0.037

3.73

2.30

5.16

0.11

<0.001

South Asian or South-East Asian

0.67

0.47

0.95

0.024

3.77

1.52

6.02

0.07

0.001

Odds ratios (OR), 95% conﬁdence intervals (CI) and P values were obtained by logistic regression. Unstandardised beta coefﬁcients (B), 95% conﬁdence intervals (CI), standardised
beta coefﬁcients (β) and P values were obtained by linear regression.
BMI, body mass index; HbA1c, glycated haemoglobin A1c; LL, lower limit; UL, upper limit; VAS, Visual Analogue Scale.
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% of people with anxiety/depression

Figure 1. Proportion of people with anxiety/depression according to sex, ethnicity and dependency for activities of daily living
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Note: n=2,770 for sex; n=2,713 for ethnicity; n=2,770 for dependency for ADLs.
P values for sex and dependency for ADLs derived from χ2 test of association. P values for ethnicity derived from logistic regression. *p<0.05; **p<0.001.
ADLs, activities of daily living; NS, not signiﬁcant.

signiﬁcantly associated with higher VAS scores. A higher BMI
(B= −0.33, 95% CI −0.46 to −0.20, p <0.001) and female sex
(B= −1.35, 95% CI −2.50 to −0.20, p=0.021) were each signiﬁcantly associated with lower VAS scores (Table 3).
HbA1c levels were not associated with VAS scores in univariable
analysis (n=2,761) (Table 2).

Discussion
Main ﬁndings
In this analysis of pooled data from the placebo groups of diabetes clinical trials, female sex and Caucasian/European ethnicity
were each associated with increased anxiety/depression and a
lower perception of health. Increased medication burden was
also associated with increased anxiety/depression and lower
perception of health.
Strengths and limitations of this study
Strengths of this study include a moderate sample size and a
multi-ethnic population; although derived from participants in
clinical trials, many characteristics were similar to those of people
with type 2 diabetes seen in clinical practice.16 Anonymised clinical trial data were of high quality, near complete and standardised according to operational deﬁnitions. Moreover, the 3-point
EQ-5D-3L score is a convenient method of detecting anxiety/
depression and has been used in other studies including participants with type 2 diabetes.17–19 One study, albeit from participants without diabetes, found that respondents with diagnosed
depression reported more problems on all components of the
EQ-5D score than participants with no medical conditions.20
In terms of limitations, average glycaemic control was closer
to target than in most clinic populations. While the EQ-5D-3L
score has its beneﬁts, it only has moderate sensitivity, a “ceiling
effect”17 and may introduce self-reporting bias.
Nevertheless, the associations we observed with anxiety/
depression aligned with our ﬁndings on quality of life.
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Our retrospective analysis of an existing dataset meant we
were unable to examine the impact of variables such as stressful
life events, fear of hypoglycaemia, health literacy and diabetes
distress. Finally, we did not adjust for multiplicity in these
exploratory analyses.21
Interpretation of ﬁndings in relation to previously
published work
Our study showed that 28% of participants reported having anxiety/depression using the EQ-5D-3L scale. Studies using other
self-reporting measures22,23 and clinician-led measures24–26 show
similar ﬁgures.
Our observation of sex differences in anxiety/depression supports ﬁndings in previous studies.5,27 Lower EQ-5D scores both
in women with type 2 diabetes and in the general population
have also been previously reported.28,29
In addition, there have been previous reports that Caucasian
participants with type 2 diabetes are at increased risk of depressive symptoms.30 Moreover, there is evidence, albeit from populations without diabetes, that people of non-Caucasian
ethnicities are less likely to seek help regarding mental health
than Caucasians.31 Non-Caucasian/European participants may
therefore have been less likely to self-report anxiety/depression.
We observed that, for each additional prescribed medication,
the risk of anxiety/depression increased by approximately 9%.
This is in keeping with results from previous research from other
populations.12 Number of prescribed medications may be an indicator of disease severity (ie, a marker of more severe/advanced
type 2 diabetes with associated anxiety/depression and lower
quality of life). However, clinicians should be aware of the negative impacts of polypharmacy and, where possible, review
and/or minimise the number of prescribed medications as this
may reduce anxiety/depression and improve quality of life.
Our observation of a lack of association between HbA1c and
anxiety/depression differs from previous research.27,32 Although
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Key messages
•

•

In a multi-ethnic clinical trial population with type 2
diabetes, female sex, Caucasian/European and
polypharmacy were each associated with increased
anxiety/depression and lower health perception.
These ﬁndings could contribute to development of
future interventions to better manage and support
people with type 2 diabetes.

3.

4.

5.

6.

7.

our sample size was moderate, we acknowledge that there may
not have been sufﬁcient statistical power given the relative
insensitivity of the anxiety/depression scoring on the EQ-5D-3L
(a 3-point ordinal scale).
Implications for future research, policy and practice
Our ﬁndings have clinical relevance: anxiety and depression can
be a barrier to self-management for people with type 2 diabetes
and heighten the risk of severe and life-changing microvascular
and macrovascular complications. In addition, diabetes distress
(deﬁned as unease occurring due to the self-managing nature
of diabetes and the future possibility of complications) is associated with higher HbA1c .27,33,34 Increased awareness of mental
health conditions among speciﬁc high-risk subpopulations of
people with type 2 diabetes, such as women and Caucasians,
may contribute to improving outcomes.35

8.

9.

10.

11.

12.

13.
14.

Conclusion
Female sex, Caucasian ethnicity and polypharmacy are associated with increased anxiety/depression in people with type 2
diabetes. These ﬁndings could contribute to development of
future targeted interventions to better manage and support
mental health and quality of life in people with type 2 diabetes.

15.
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