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The association between depressive symptoms and
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symptoms and recognise that they may need more support from
healthcare personnel.
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Abstract

Background: Type 2 diabetes mellitus is the most common type of diabetes in the
world and in Norway. People with type 2 diabetes have a significantly increased risk
of developing depressive symptoms. Depression in people with diabetes is associated
with adverse effects, such as increased risk of complications, poorer quality of life
and, in the worst case, premature death.
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Objective: To assess the occurrence of depressive symptoms in people with type 2
diabetes who were included in a mobile health intervention. We also wanted to
examine the association between depressive symptoms and self-management.

Method: This is a cross-sectional study based on baseline data from a Norwegian
randomised controlled trial in the EU project RENEWING HEALTH. The analyses in this
study are based on baseline data from the participants in the Norwegian trial, and the
participants’ data are analysed as one group (n = 151).

Results: A total of 34/149 (22.5 per cent) of participants had symptoms of depression
(CES-D = 16) at the time of inclusion. We found that those who reported depressive
symptoms scored lower on self-management (measured using heiQ). We also found
that younger people more frequently reported depressive symptoms (p = 0.042).
Those reporting depressive symptoms were eight times more likely to be unemployed
than those without depressive symptoms.

Conclusion: Approximately one-fifth of our sample of adults with type 2 diabetes
reported depressive symptoms, and this group scored lower on self-management.
National clinical guidelines for diabetes discuss whether people with type 2 diabetes
and depressive symptoms should be screened for depressive symptoms in order to
improve the provision of health services offered to them.

Diabetes is a chronic disease with many adverse effects for the individual’s life and
health. About 90 per cent of those with diabetes have type 2 diabetes (1).

Approximately 424.9 million people are estimated to be living with diabetes
worldwide, and as many as 212.4 million (50 per cent) in the age range 20-79 may be
unaware that they have the condition.

The number of people with diabetes in Norway is also increasing, and around 216 000
people have a known type 2 diabetes. In 2016, around 183 000 people were taking
glucose-lowering medications (2).

The association between diabetes and symptoms of depression

An association has also been shown between diabetes and symptoms of depression
(3).

People with diabetes have a significantly increased risk of developing depressive
symptoms compared to those without diabetes (4), and it has been shown that
depression in people with diabetes may be associated with poor metabolic control
(hyperglycaemia) (3), higher risk of complications (1, 3), unemployment (5), poorer
quality of life (4, 5) and premature death (6).



These findings are particularly alarming when we know that people with type 2
diabetes and depression are more likely to have an incapacity for work than those
with diabetes or depression alone (7).

Depressive symptoms can also reduce these people’s capacity for self-management
(3). Self-management can be defined as ‘the individual's ability to manage the
symptoms, treatment, physical and psychosocial consequences and life style changes
inherent in living with a chronic condition.’ (8).

The self-management of diabetes and adherence to the recommended treatment
regimen is important for promoting health and preventing or delaying complications
associated with diabetes (1, 9).

The individual's capacity for self-management could be adversely affected if the
therapist is unaware of the psychosocial factors associated with the illness, since
people with depression may need more psychosocial support than those without
depression (10).

Screening for symptoms of depression

It is therefore recommended that people with symptoms of depression are screened
for psychosocial factors. One way of doing this is using questionnaires in which
individuals self-report their attitudes to the disease, treatment expectations,
treatment effect, quality of life and available resources (9).

In order to reduce hospital admissions and premature deaths, the International
Diabetes Federation (IDF) also proposes screening people with diabetes for
depressive symptoms using a validated questionnaire with some simple questions
about psychological factors (11).

In Norway, there are national clinical guidelines for diabetes that steer the
management of diabetes. These guidelines stipulate that there is limited evidence to
support the need to screen for depression in people with diabetes, and it is therefore
recommended that screening should only be conducted where there is a clinical
suspicion of depression (12).

Objective of the study

The objective of this study was to assess the incidence of depressive symptoms in
people with type 2 diabetes who were included in a mobile health intervention. We
also wanted to examine the association between depressive symptoms and self-
management.



The following research question was formulated: What is the occurrence of
depressive symptoms in a given sample of people with type 2 diabetes, and what
associations are there between the occurrence of depressive symptoms and
participants’ sociodemographic and clinical characteristics and their self-management
of the disease?

Method
Design of the study

The study is a cross-sectional study based on baseline data from the Norwegian
randomised controlled trial in the EU project RENEWING HEALTH. In the Norwegian
trial, we evaluated a mobile app with a diabetes diary among people with type 2
diabetes, with or without health counselling from a diabetes nurse.

We conducted a three-arm, randomised controlled trial, which has been described in
detail previously (13-15). In the current study, the results were based solely on
baseline data from all participants in the Norwegian trial, and we analysed the
participants’ data as one group (n = 151).

Participants and recruitment

Participants were recruited in the period March 2011 to October 2012. All were living
at home in the south or north of Norway and were recruited by their GP.

Some were recruited from the municipal volunteer centres, where they had been
referred by their GP with a view to making lifestyle changes. Participants were also
recruited from the introductory diabetes course Diabetes startkurs, which is offered
by the specialist health service to newly diagnosed people living at home with
diabetes in Norway (12).

The inclusion criteria were >18 years of age, a long-term blood glucose (HbA1c) level >
7.1 per cent (54.1 mmol/mol) and being diagnosed with type 2 diabetes more than
three months before the study started.

It was also important that the participants had the cognitive ability to complete the
trial, and that they could use a mobile phone. Serious physical or mental illness were
exclusion criteria.

Prior to the start of the project, we discussed whether some of the participants
should receive a higher intensity intervention than others, including those with
depression or depressive symptoms.

However, adapting the intervention based on any depressive symptoms would require
more resources than we had available, so ho such adaptation was made in the
project.



A total of 151 participants were included, and we collected data at baseline before the
participants were randomised into one of the two intervention groups or the control

group.

Procedure

The doctors and others involved in the recruitment received information from us in
advance about the various criteria for participation in the trial. We collected data using
self-reported questionnaires.

Some clinical variables were obtained from the participants’ GPs. HbA1c was either
obtained from the participants’ GP or using a HbA1c device that we had available to
ensure that the procedure was as uniform as possible.

The variables used

In this cross-sectional study, we report on a selection of the variables from the
randomised controlled trial, which has already been described in detail (13-15).
Sociodemographic and clinical variables

The sociodemographic data were obtained from the self-reported questionnaires
developed in the EU project, and consisted of personal data such as age, gender,
marital status, education and employment status.

The employment status variable was constructed as a dichotomous variable as
persons in employment (including pensioners) and persons currently unemployed.
Some clinical variables were self-reported, such as concurrent illnesses (comorbidity),
hypoglycaemia, diabetes duration and self-monitoring of blood sugar.

The remaining clinical characteristics were obtained from the GPs, including: HbA'c,
weight, height, blood pressure and medication.
Lifestyle variables

Lifestyle variables such as smoking and physical activity were retrieved from self-
reported questionnaires. Smoking was used as a dichotomous variable with questions
about whether participants smoke tobacco daily: yes or no.

Physical activity variables were retrieved and then constructed as a dichotomous
variable: physically active or inactive (13).
Depressive symptoms

In order to measure depressive symptoms, we used the Center for Epidemiological
Studies Depression Scale (CES-D).



This tool measures depressive symptoms over the preceding week, but it is not a
diagnostic tool (16). CES-D contains 20 questions with response options ranging from
0 to 3 points, where 0 = ‘Rarely or none of the time’, 1 = ‘Some or a little of the time’, 2
= ‘Occasionally or a moderate amount of time’, and 3 = ‘Most or all of the time'.

The scores ranged from 0 to 60, where a high score indicates more depressive
symptoms. A score of <16 indicates no sign of depressive symptoms, and =16 means
there is a risk of depressive symptoms.

The form is validated in the USA and has been shown to be valid and reliable (16).
However, it has not been validated in Norway, despite being in frequent use.

Our study found that the reliability of CES-D measured using Cronbach’s alpha had a
satisfactory internal consistency with alpha = 0.77, although an alpha above 0.8 is
recommended (15).

Patient education and self-management

The Health Education Impact Questionnaire (heiQ) is a questionnaire for people with
chronic conditions, and consists of 40 questions (17). These questions measure
health knowledge and self-management, and the questionnaire is divided into eight
domains: ‘Positive and active engagement in life’, ‘Health-directed behaviour’, ‘Skill and
technique acquisition’, ‘Constructive attitudes and approaches’, ‘Self-monitoring and
insight’, ‘Health service navigation’, ‘Social integration and support’, and ‘Emotional
well-being.

This form has proven to be valid and reliable (17), and has been translated into
Norwegian and psychometrically tested in a Norwegian sample (18).

Ethical considerations

The randomised controlled trial and associated studies were previously approved by
the Regional Committees for Medical and Health Research Ethics (REC) (reference
number 2010/427).

Everyone who wanted to participate in the survey received an information letter,
which included a brief summary of the project and an invitation to obtain more in-
depth information about participation.

More detailed information was then provided both in writing and orally, and those who
wanted to participate signed an informed consent form to participate in the study
(13).



Statistical analyses

The statistical analyses for this study were conducted using the analysis program
SPSS, version 23. We conducted exploratory data analyses. Explanatory variables
were selected based on earlier research and experience in the field.

The sociodemographic and clinical categorical variables and the treatment and
lifestyle variables are presented as absolute numbers (n) and as a percentage (%).

We performed all the analyses based on available data, and did not use imputation for
missing data. The continuous sociodemographic and clinical variables and the
treatment and lifestyle variables are presented as a median, with minimum and
maximum values (min—-max).

In order to show whether there was a statistically significant association between the
dichotomous variable for depressive symptoms (CES-D <16, CES-D > 16) and the
categorical sociodemographic and clinical variables as well as the treatment and
lifestyle variables, we used Pearson’s chi-squared test.

We used the Mann-Whitney U test to establish whether there was a significant
association between the dichotomous variable for depressive symptoms (CES-D <16,
CES-D = 16) and the continuous variables.

The variables from the univariate and unadjusted analyses that showed a statistically
significant association with CES-D were included in logistic regression analyses,
which were adjusted for age, gender and hypoglycaemia. The significance level
chosen was 5 per cent and two-sided.

However, associations between comorbidity and CES-D scores were not analysed in
our study as questions about mental health were included in the variables that
measured comorbidity, which could correlate with the questions in CES-D.

We also excluded some domains in heiQ from the analyses that could correlate with

CES-D, such as ‘Positive and active engagement in life’, “Health-directed behaviour’
and ‘Emotional well-being’.

Results

In the randomised controlled trial, a total of 298 people met the inclusion criteria, of
whom 65 were excluded due to HbA1c < 7.1 per cent, 52 did not want to participate,
and 17 were excluded for other reasons (Figure 1).

The inclusion criteria have already been described in detail (13). There was a total of
151 participants with type 2 diabetes at the start of the study (13). The sample in the
randomised controlled trial was randomised into three groups, but in this study, they
were analysed as one sample (n = 151).



Figure 1. Flowchart for the cross-sectional study

Participants are analysed as one sample.

Characteristics of the sample

The median age of the participants was 58 (min—-max = 20-80), and 62 of the
participants (41.1 per cent) were women.

Of the participants, 100 had < 12 years of education (66.2 per cent), 107 (70.9 per
cent) were in employment, and 41 (27.2 per cent) lived alone (Table 1). A total of
34/149 of the participants (22.5 per cent) had symptoms of depression (CES-D > 16).
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Table 1. Sociodemographic characteristics

Variable

Age (years)

Gender

Female
Male

Education
<12 years
>12 years
Employment status
Working/retired
Not in work
Missing

Marital status

Living with spouse/partner

Living alone

Total (n = 151)

Median
(min—max)

58.0 (20-80)
n (%)

62 (41,1)
89 (58.9)

100 (66.2)
51(33.8)

107 (70.9)
41(27.2)
3(2.0)

110 (72.8)
41(27.2)

CES-D < 167 (n = 115%)

Median
(min—max)

59.0 (20-80)
n (%)

47 (40.9)
68 (59.1)

72 (62.6)
43 (37.4)

94 (81.7)
20 (17.5)
1(0.9)

83 (72.2)
32 (27.8)

CES-D 2 16° (n =34%)

Median
(min-max)

53.0(31-78)
n (%)

15 (44,1)
19 (55.9)

26 (76.5)
8 (32.5)

13 (38.2)
19 (55.9)
2(5.9)

27 (79.4)
7 (20.6)

p-value

0.073¢

0.736¢

0.134¢

<0.001¢

0.399¢

3CES-D < 16 no symptoms of depression
bces-p>16 symptoms of depression

Mann-Whitney U test

Pearson’s chi-squared test

*2 missing in CES-D

The characteristics apply to those without depressive symptoms (CES-D < 16) and those with depressive symptoms (CES-D = 16).

The median HbA1c in the participants was 7.7 per cent (min-max = 5.6-13.0) (Table 2).
A total of 9 out of 131 participants (6.0 per cent) did not use glucose-lowering
medication, and 142 (94.0 per cent) measured their blood sugar levels themselves.

The median body mass index (BMI) was 30.9 kg/m? (min-max = 19.9-52.6) and 98 of
the participants (64.9 per cent) reported being physically inactive. The median
diabetes duration was 9 years (min-max = 1-36), and 97 of the participants (64.2 per
cent) had one to two concurrent ilinesses (comorbidity) in addition to type 2 diabetes.

The only statistically significant association we found between CES-D scores and
participant characteristics was for employment status (Table 1) and hypoglycaemia

(Table 2).

Table 2. Clinical characteristics, treatment variables and lifestyle variables

Variable

Total (n = 151)

Median
(min—max)

CES-D < 16° (n = 115%)

Median
(min—-max)

CES-D 2 16° (n = 34%)

Median
(min—max)

p-value
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Clinical characteristics

HbAlc (%) 7.7 (5.6-13.0) 7.9(7.1-12.4) 8.0 (7.1-10.5) 0.610°
Diabetes duration (yrs) 9.0 (1-36) 8.0 (1-36) 10.0 (1-25) 0.607°
Weight (kg) 91.7 (58-188) 92.0 (58-188) 90.0 (62-133) 0.843°
Missing, n (%) 19 (12.6) 12 (10.4) 7 (20.6)
Systolisk BT (mm Hg) 134.0 (100-182) 135.0 (100-182) 128.0 (100-155) 0.060°
Missing, n (%) 22 (14.6) 15 (13.0) 7 (20.6)
BMI (kg/m”?) 30.9 (19.9-52.6) 31.0(19.9-52.6) 31.0 (25.8-42.5) 0.437°
Missing, n (%) 22 (14.6) 15 (13.0) 7 (20.6)
L L
Comorbidity 0,050¢
0 24 (15.9) 21 (18.3) 2 (5.9)
1-2 97 (64.2) 75 (65.2) 21 (61.8)
>3 30(19.9) 19 (16.5) 11(32.4)
Hypoglycaemia 0,030¢
Yes 69 (47.3) 48 (42.5) 21(63.6)
No 77 (52.7) 65 (57.5) 12 (36.4)
Trestmentvariables a4 et o
Glucose-lowering 0,544¢
medication
No 9(6.0) 8(7.8) 1(3.7)
Per os only 63 (41.7) 46 (45.1) 16 (59.3)
Injections only 19 (12.6) 15 (14.7) 4(14.8)
Combination 40 (26.5) 33(32.4) 6(22.2)
Missing 20(13.2)
Self-monitoring 0.880¢
of blood sugar
Yes 142 (94.0) 109 (94.8) 32(94.1)
No 9(6.0) 6(5.2) 2(5.9)
Ulestylevarisbles  n(4ne e
Fysisk aktivitet 0.167¢
Inactive 98 (64.9) 72 (63.7) 26 (76.5)
Active 51(33.8) 41 (36.3) 8(23.5)
Missing 2(1.3) 2(1.7)
Smoker 0.180¢
Yes 24 (16.1) 16 (13.9) 8(23.5)
No 125(83.9) 99 (86.1) 26 (76.5)

3CES-D < 16 no symptoms of depression

bcesp> 16 symptoms of depression
tMann-Whitney U test
Pearson’s chi-squared test

*2 missing

The characteristics apply to those without depressive symptoms (CES-D < 16) and those with depressive symptoms (CES-D = 16).
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Unadjusted analyses

Table 3 shows self-management as measured by the heiQ and the association with
reported depressive symptoms (CES-D). We found that those who reported
depressive symptoms scored lower on six out of eight self-management domains
measured by the heiQ.

Table 3. Self-management domains (heiQ), median (min—max)

Domain Total (n = 151) CES-D <16% (n=115*) CES-D216° (n=34*) p-value®
Positive and active 3.2 (1.0-4.0) 3.2 (1.6-4.0) 3.0 (1.0-4.0) <0.001
engagement in life

Health-directed behaviour 2.7 (1.0-4.0) 2.75 (1.0-4.0) 2.5 (1.0-4.0) 0.005
Skill and technique 3.0 (1.75-4.0) 3.0(1.84.0) 2.6 (1.8-3.5) 0.012
acquisition

Constructive attitudes 3.0 (1.8-4.0) 3.2(2.0-4.0) 2.8 (1.8-4.0) <0.001
and approaches

Self-monitoring and insight 3.0 (2.0-4.0) 3.0(2.34.0) 3.0(2.0-3.7) 0.343
Health service navigation 3.1 (1.4-4.0) 3.0(2.04.0) 3.0 (1.4-4.0) 0.106
Social integration 3.0(1.2-4.0) 3.0(1.4-4.0) 2.6 (1.2-4.0) <0.001
and support

Emotional well-being 3.0 (1.0-4.0) 3.2(1.7-4.0) 2.2 (1.0-3.8) <0.001

#Mann-Whitney U-test
*2 missing

The characteristics apply to those without depressive symptoms (CES-D < 16) and those with depressive symptoms (CES-D = 16).

Adjusted analyses

Logistic regression showed an association between younger participants and an
increased likelihood of reporting depressive symptoms compared to non-depressive
symptoms (p = 0.042), adjusted for gender and hypoglycaemia.

Furthermore, we found that the odds of reporting hypoglycaemia were higher among
those who reported depressive symptoms than those without depressive symptoms
(p = 0.021), adjusted for age and gender (Table 4).

«Logistic regression showed an association between younger

participants and an increased likelihood of reporting depressive
symptom.»
Analyses of the participants’ employment status showed that those who reported

depressive symptoms were eight times more likely to be unemployed than those
without depressive symptoms, adjusted for age and gender.
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Analyses of self-management (heiQ) showed that those who reported depressive
symptoms were 5 per cent more likely to have a low score on ‘Constructive attitudes
and approaches’ than those without depressive symptoms (p < 0.001).

We also found that those reporting depressive symptoms were more likely to report a
low score on ‘Skill and technique acquisition’ and ‘Social integration and support’ - 19
and 25 per cent respectively.

Table4. Logistic regression with adjusted and unadjusted odds ratio (OR) for depressive
symptoms with CES-D as a dependent variable (n = 151)

Univariate Multivariate

Selected variables Unadjusted 95% cr’ p-value Justert 95 % Cl p-value
OR OR

Age (years)® 0.97 0.94-1.00 0.091 0.96 0.93-0.99 0.042

Hypoglycaemia® 2.37 1.06-5.28 0.035 2.65 1.16-6,06 0.021

Employment status® 6.86 2.92-16.14 <0.001 8.03 3.20-20.17 <0.001

Constructive 0.062 0.19-0.21 <0.001 0.056 0.01-0.20 <0.001

attitudes and

approaches (heiQ)®

Skill and technique 0.20 0.06-0.60 0.004 0.19 0.06-0.58 <0.001

acquisition (heiQ)®

Social integration 0.23 0.10-0.51 <0.001 0.24 0.11-0.53 <0.001

and support (heiQ)®

3¢I: confidence interval
bAdjue‘.ted for gender and hypoglycaemia
“Adjusted for age and gender

Discussion

We found that as many as one-fifth of participants (22.5 per cent) in the Norwegian
randomised controlled trial reported symptoms of depression (CES-D > 16). Younger
participants were more likely to report depressive symptoms.

Those with lower scores on the heiQ domain ‘Social integration and support’ were
more likely to report depressive symptoms.

Those who reported depressive symptoms were also eight times more likely to be out

of work.

«As many as one-fifth of participants in the Norwegian randomised
controlled trial reported symptoms of depression.»

Furthermore, there was an increased likelihood of a lower score on the heiQ domain

‘Constructive attitudes and approaches’ and the scores were lower on ‘Skill and
technique acquisition’ among those reporting depressive symptoms.
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It was also found that those who reported experiencing hypoglycaemia were more
likely to report depressive symptoms.

One-fifth reported symptoms of depression

We found that about one-fifth of participants reported symptoms of depression.

However, earlier research in Norway into healthy older people using the same
measuring instrument (CES-D) has shown that more than one in five people over the
age of 75 have symptoms of depression, and that along with loneliness, this symptom
appears more frequently in the youngest and oldest groups than in those in the
intermediate stage of life (19).

This finding is consistent with the findings in our study, where younger participants
were more likely to report depressive symptoms.

The American Diabetes Association (ADA) recommends screening all older adults
(aged = 65 years) with diabetes for cognitive impairment and depression (9), and has
previously listed a number of possible assessment tools (20).

Earlier research has also shown that younger patients may be more open to
discussing psychosocial needs than patients over the age of 65, and that many
patients are unaware that psychosocial well-being factors can also be addressed in a
consultation (21).

Lack of social integration associated with depressive symptoms

A lower score in the heiQ domain ‘Social integration and support’ was found in this
sample to be associated with an increased likelihood of reporting depressive
symptoms.

It has been shown previously that lack of social support can be a risk factor for
increased mortality, and that a person’s social support should be taken just as
seriously as other risk factors, such as smoking and hypertension (22).

In our sample, those who reported depressive symptoms were eight times more likely
to be out of work than those who did not report depressive symptoms.

«It has been shown previously that lack of social support can be a

risk factor for increased mortality.»

Recent research shows that people who are out of work can benefit from support,
especially when it is from someone in the same situation as themselves. Research
also shows that those with a poorer health potential find their situation more
challenging than those who are healthy (23).



Constructive reasoning reduced the risk of depressive symptoms

We also found that participants with a higher score on ‘Constructive attitudes and
approaches’ in relation to managing their diabetes were less likely to have symptoms
of depression.

It has also been shown that a person’s attitude to the treatment of the condition
impacts on how they exercise self-management (24). However, it is not only the
patient’s attitude to their diabetes management that determines the outcome, but
also the attitudes of the healthcare personnel.

Time constraints and staff shortages in the health service can also represent a barrier
to developing and implementing patient education, good treatment plans and
medication follow-up (24).

In Norway, only 45 per cent of those with type 2 diabetes reach their HbAlc target
level (25). This may be partly due to the fact that many patients with type 2 diabetes
struggle to follow the treatment regimen (24, 25).

In our study, we found no statistically significant association between HbA1c and
incidence of symptoms of depression, and this finding is consistent with earlier
research (26).

Skills and knowledge of assistive tools have a positive effect

However, our findings show that a high score on ‘Skill and technique acquisition” may
reduce the likelihood of people with type 2 diabetes having symptoms of depression,
which may be due to the person having good skills and knowledge of assistive tools
to protect their own health and facilitate diabetes management (17).

Patients with hyperglycaemia are often given glucose-lowering medication, which can
increase the risk of hypoglycaemia. Those who reported experiencing hypoglycaemia
in our study were more likely to report depressive symptoms, which is consistent with
earlier research (27).

Identifying the patient’s emotional concerns about their diabetes is therefore an
important part of diabetes management for this patient group (27).

Healthcare personnel must be able to recognise the signs of depression

While the IDF suggests that people with diabetes should be screened for
complications such as depression (1, 11), this is not recommended in Norway as there
is limited evidence that such an intervention has any effect (12).



Instead, Norwegian national clinical guidelines for diabetes suggest screening for
depression if there is a clinical suspicion of such, and stress that healthcare personnel
must be observant of the increased occurrence of depression in people with diabetes
(12).

Symptoms of depression in those with type 2 diabetes can be just as widespread and
even more common than diagnosed severe depression, and earlier research has
shown that those with symptoms of depression are not followed up as closely as
those who have been diagnosed with depression (26).

«Symptoms of depression in those with type 2 diabetes can be just
as widespread and even more common than diagnosed severe

depression.»

In the randomised controlled trial, where we tested a diabetes diary mobile app, we
did not find any effect of the app on the primary endpoint of HbA1c, and we have
previously discussed a number of possible reasons for this (13-15).

Depression may be one reason, and as a consequence of an absence of self-
management, the participants may have needed a higher intensity intervention than
the app they were given.

Research shows that screening tools such as patient-reported outcome measures
(PROMSs) can also be used to promote communication between the patient and
healthcare personnel, enabling the patient to become more involved with their own
treatment (28).

The term ‘patient-reported outcome’ (PRO) is defined as ‘any report of the patient’s
health condition that comes directly from the patient, without interpretation of the
patient’s response by a clinician or anyone else’ (29).

Research shows that using PROM does not take up more time in the clinical
consultation (29), which is an important point since healthcare personnel face many
demands on their time (24).

Tools for screening for psychosocial factors are already being used in Norway (30),
and the findings in our study show that more research is needed into whether high-
risk people with diabetes should be screened for depression in the same way that
they are monitored for HbA1c in regular check-ups.



Strengths and weaknesses of the study

In this study, we used the heiQ questionnaire, which is divided into eight domains. We
did not use all of these domains, as some of them, such as ‘Emotional well-being’,
measured similar phenomena as those measured in CES-D.

Likewise, we did not investigate the association between comorbidity and CES-D
since mental health was covered in comorbidity and in CES-D, and the measurements
could therefore be correlated.

The three selected domains from heiQ in this article clearly illustrate how poorer self-
management is associated with depressive symptoms.

The fact that the CES-D questionnaire is validated internationally (16) but not
psychometrically tested in Norway is a weakness of the study. The results of this
study therefore entail a degree of uncertainty.

On the other hand, the number reporting depressive symptoms is consistent with the
Norwegian study on life course, ageing and generation (NorLAG), which uses the
same questionnaire (19).

The sample in this study had volunteered to participate in a randomised controlled
trial for the purpose of changing their lifestyle using a mobile app for self-
management. It is therefore a further weakness of this study that those recruited may
have been extra motivated to change behaviour, and as such, not representative of
people with type 2 diabetes.

However, it emerged that many of the participants found it difficult to change their
lifestyle (31). Nevertheless, the method of recruitment is a limitation in a study like
this.

Another methodological limitation is that our investigation was exploratory, with a
view to identifying associations. The findings need to be confirmed in future research
with a larger sample, and using other methods where appropriate.

The study was cross-sectional, which means we are not able to explain any causal
relationship, and our intention was only to examine associations.

Conclusion

We found that one-fifth of participants with type 2 diabetes in a randomised
controlled trial with a mobile self-management diabetes diary app reported symptoms
of depression upon inclusion in the trial.



The patients who reported depressive symptoms generally scored lower on self-
management (heiQ). We found that depressive symptoms were more frequent in
younger people.

Those with depressive symptoms may need more support from nurses and other
healthcare personnel to manage their condition.

It has therefore been discussed whether screening for depressive symptoms in high-
risk people with diabetes is appropriate, both in Norway and internationally. This issue
is relevant to research and clinical practice.
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