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SUMMARY Research in the field of comorbid depression in diabetes shows that the 
optimum treatment to attain better diabetes disease control is still undecided. Although 
several treatment models are effective and available, interventions aimed at improving 
disease control, such as glycemic control, are less effective, with moderate evidence for 
pharmacological treatment and a lot of evidence for psychotherapy in combination with 
self-management techniques. New developments such as M-health and E-health are much 
less effective and show much less effect in terms of glycemic control than earlier developed, 
face-to-face psychotherapeutic treatments, and demonstrate higher mortality rates in 
patients with diabetes mellitus or with multimorbidity, which gives reason for caution in 
the evaluation, testing and implementation of E-health and M-health models in patients 
with diabetes and depression. Further research into blended E-health models, in which the 
clinical diagnostic and treatment evaluation is strongly embedded, and with a focus not only 
on depression treatment, but also on diabetes control and taking mortality into account as 
outcome, is needed.

*Tilburg University, Tranzo department, TIAS building T620, Postbox 90153, 5000 LE, Tilburg, The Netherlands; GGz Breburg, 
Tilburg, The Netherlands; and Trimbos Instituut, Utrecht, The Netherlands; Tel.: +31 134662969; Fax: +31 134663637; 
c.m.vdrfeltz@tilburguniversity.edu

 � Treatment of comorbid depression in diabetes mellitus is effective in achieving improvement of 
depression outcomes, with the largest effects seen for psychotherapy and pharmacotherapy.

 � However, treatment effects are inconclusive or small in terms of diabetes control; the effects of 
face-to-face psychotherapeutic treatment and pharmacotherapy are largest.

 � Treatment with E-health and M-health so far shows disappointing results. Effects on diabetes control are 
small to nil, and mortality rates may be higher, demonstrating that newer treatments are not always better.

 � Claims of cost–effectiveness of E-health so far have not been substantiated for this kind of treatment 
either and there is no basis for grand-scale implementation of E-health or M-health at the moment.

 � Future research should be aimed at interventions combining depression treatment with treatment 
specifically aimed at diabetes control, taking into account not only glycemic control, but also 
complications and mortality, in patients with depression and diabetes.

 � Future research should evaluate blended models combining E-health with clinical care, which may have 
the best potential.
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The frequent co-occurrence of diabetes mellitus 
and depression has widely been established in 
the literature [1–4] and is associated with a lower 
quality of life [5], lower adherence to diabetes 
treatment, impaired general functioning, and 
higher healthcare and loss of productivity costs
[6]. Patients with comorbid depression in dia-
betes mellitus experience a higher symptom 
burden, independent of severity of the diabetes 
[7]. Depression is associated with the onset of 
diabetes mellitus [8] and with the occurrence 
of complications in patients with diabetes mel-
litus [9]. The association also works the other 
way round, as depression was found to occur 
approximately twice as often in diabetes mel-
litus patients, with two or more complications 
in the general hospital setting [10]. The associa-
tion, therefore, is considered to be bidirectional 
[11]. The co-occurrence of depression in diabetes 
mellitus is associated with a negative impact on 
glycemic control [12–15], and this may be a conse-
quence of less self-management or an expression 
of depression as a diabetes-related complication 
(i.e., in diabetes with hard to control hypo-
glycemias). Co-occurrence of depression is also 
associated with higher mortality rates in diabetic 
patients with and without macrovascular com-
plications [16–21]. Quality of life is important in 
this comorbidity and glycemic control may play 
an important role in this. This warrants research 
in which treatment of comorbid depression in 
diabetes not only evaluates outcome in terms of 
depression and quality of life, but also in terms 
of diabetes control, such as glycemic control, 
complications and mortality.

Several treatments for comorbid depression in 
diabetes mellitus have been evaluated, such as 
counseling [22–24], cognitive–behavioral therapy 
(CBT) [25,26], antidepressant treatment [27–32] 
and collaborative care [33,34]. A systematic review 
and meta-ana lysis evaluating these randomized 
controlled trials (RCTs) was published in 2010 
[35]. Since then, several new RCTs were published 
that evaluate a new form of therapy for comorbid 
depression in diabetes, namely E-health (i.e., a 
web-based CBT intervention) [36] or M-health 
(mobile health; i.e., a CBT intervention by 
telephone) [37]. In a large systematic review of 
108 systematic reviews, Black et al. identified 
three main areas of E-health technologies: stor-
ing, managing and transmission of data; clini-
cal decision support, which is mostly meant to 
support the healthcare provider; and facilitating 
care from a distance (web-based treatments and 

M-health) [38]. Such new interventions might 
be an alternative for chronic medically ill indi-
viduals as it can be followed from home and the 
patient does not have to visit hospital and spend 
time travelling or in waiting rooms. In addition, 
such new interventions might be cost effective. 
Insurance companies and governmental agencies 
have high expectations from E-health and there 
is a tendency to implement them rapidly on a 
grand scale. In light of this, a review is needed 
that compares the benefits of several treatment 
modes, including E-health and M-health.

This review aims to address the question: 
what treatments of comorbid depression in dia-
betes mellitus can positively impact diabetes 
disease control, and what evidence for this view 
has emerged since 2010, with a focus on psycho-
therapeutic and pharmacotherapeutic versus 
E-health or M-health interventions? Moreover, 
this review will address not only depression 
as an outcome, but also glycemic control and 
complications, or other outcomes for disease 
control, such as mortality rates. The review will 
discuss relevant systematic reviews and RCTs 
that have been published, starting with the 2010 
review [35].

2010 review
A meta-ana lysis was performed in a total of 
1724 patients with diabetes and depression. It 
showed that treatment is effective in terms of 
clinical impact – that is, the combination of 
depression-related outcomes and diabetes control 
outcomes. The effect sizes differ from small to 
moderate or large, the latter having an effect size 
of Cohen’s d = 0.5 or higher. The combined effect 
of all interventions on clinical impact is moder-
ate (-0.370; 95% CI: -0.470 to -0.271); it is large 
for psychotherapeutic interventions that are 
often combined with diabetes self-management 
(-0.581; 95% CI: -0.770 to -0.391; n = 310) and 
moderate for pharmacological treatment (-0.467; 
95% CI: -0.665 to -0.270; n = 281). Pharmaco-
therapy aimed to reduce depressive symptoms 
and succeeded but, apart from sertraline, had no 
effect on glycemic control. The conclusion was 
that psychotherapy with attention to diabetes 
mellitus self-management had the best results, 
closely followed by anti depressive treatment [35]. 
However, from this review it also became clear 
that simply treating the depression may improve 
the depressive symptoms, but is insufficient to 
improve glycemic control. For improvement 
of glycemic control, a specific effort seems to 
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be needed. In addition, this review shows that 
RCTs evaluating treatment of comorbid depres-
sion in diabetes in terms of other diabetes-related 
outcomes, such as complications and mortality, 
are lacking. Therefore, there is only limited evi-
dence regarding what treatments are effective 
for this comorbidity in terms of disease control, 
such as glycemic control [35].

Cochrane review 2012
Since 2010, one systematic review was pub-
lished in the Cochrane library that focused on 
psychotherapeutic and psychopharmacological 
treatment in diabetes and depression; it included 
E-health and M-health interventions, labeled as 
psychotherapeutic interventions [39].

�� Pharmacological interventions: 
depression outcomes & diabetes control
The Cochrane review found that antidepressants 
had a moderate effect on depression severity, 
which was a similar finding to the 2010 review. 
Selective serotonin re-uptake inhibitors (SSRIs) 
had a much lower effect size than other anti-
depressants. Diabetes complications and mortal-
ity have not been examined in the pharmacologi-
cal intervention trials. Medical adverse events 
were only reported in the pharmacological RCTs 
and were rare [39]. Glycemic control improved 
with a mean difference for glycosylated HbA1c 
of -0.4% (95% CI: -0.6 to -0.1; p = 0.002) [36]. 

�� Interpretation of pharmacotherapeutic 
outcomes: antidepressants
In terms of depression outcomes as well as glyce-
mic outcomes for pharmacotherapeutic interven-
tions, the findings were in the same vein as those 
in the 2010 review. The finding that the effect 
of SSRIs is much lower than that of other anti-
depressants differs from the finding in the 2010 
review. This may be because of the inclusion of 
some studies that focus on other chronic medi-
cal illnesses as well as diabetes, in the Cochrane 
review. As we focus on diabetes here, we will 
describe the findings in the 2010 study regard-
ing SSRIs versus other antidepressants. In the 
2010 review, most SSRI studies did almost as 
well as the only non-SSRI study, with nortrip-
tyline, which had a slightly higher effect size; all 
effect sizes were large except in one small study 
[31]. Fluoxetine [27,28], sertraline [38], nortrypti-
line [29] and paroxetine [30–32] yielded significant 
improvements in depressive symptoms. Fluox-
etine was also associated with weight loss, lower 

glucose and lipids [27,28]. Sertraline was effective 
in relapse prevention [40], and both sertraline and 
paroxetine improved comorbid anxiety, quality 
of life and general functioning [30–32,40]. There 
was no influence on glycemic control except 
in cases of fluoxetine [27,28] and sertraline [40]. 
Although the improvement of glycemic control 
seems hopeful, the reported level of improvement 
(-0.4% of HbA1c) is too low to be clinically rel-
evant in view of regular strategies to improve 
blood glucose levels such as those described by 
the Institute for Healthcare Improvement. For 
example, the range of desirable glucose levels 
in terms of conventional control is described as 
81–180 mg/dl or 4.5–10.0 mmol/l and a dif-
ference of -0.4% can be considered to make no 
clinical difference within that range [101]. The 
finding in the Cochrane review that the number 
of medical adverse events was low is similar to 
findings described earlier, indicating that anti-
depressants in general can be prescribed safely 
to patients with diabetes [41,42].

�� Psychotherapeutic interventions: 
depression outcomes & diabetes control 
Eight RCTs with psychological interventions, 
including E-health and M-health studies, were 
included; three more than the 2010 review. They 
showed similar beneficial effects on depression 
severity. However, evidence regarding glyce-
mic control in psychological intervention trials 
and E-health or M-health trials taken together 
was heterogeneous and inconclusive. This dif-
fers from the 2010 review, which found high 
effects in terms of glycemic control for psycho-
therapeutic interventions [35]. Diabetes compli-
cations and mortality had not been examined in 
the psychotherapy trials [39].

�� Interpretation of psychotherapeutic 
interventions
In order to interpret the inconclusive find-
ings for glycemic control in psychotherapeutic 
interventions in the Cochrane review compared 
with the positive findings for psychotherapeutic 
interventions in the 2010 review, a closer look 
was taken at the psychotherapeutic intervention 
studies that have been published since 2010. 
There were two new psychotherapeutic inter-
vention RCTs specifically aimed at the treat-
ment of comorbid depression in diabetes since 
2010. The RCTs with psychotherapeutic inter-
ventions and their effect sizes, calculated with a 
meta-ana lysis program [101], are shown in Table 1. 
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Table 1. Psychotherapeutic interventions (n = 856).

Study (year) Patients; n 
(completers) 

Diabetes type Mean age 
(years) ± SD

Depression at 
baseline

Intervention conditions Follow-up Outcome assessment Effect size Comments Ref.

Lustman et al. 
(1998)

41 (100%) Type 2 DM 53.1–56.4 ± 
10.5–9.7

MDD according to DIS 
and BDI ≥14

CBT plus diabetes education vs 
diabetes education alone

11 weeks, 
6 months

Depression: response (reduction BDI ≥50%; p < 0.001) present in 
CBT group
Diabetes: HbA1c lower in CBT group (p < 0.03)

Depression: D -1.112
Diabetes: D -0.704

Improvement in depression as well as 
glycemic control in CBT vs control

[25]

Huang et al. 
(2002)

59 (100%) Type 2 DM – SDS >50 Antidiabetics plus diabetic education 
plus psychological treatment plus 
relaxation and music treatment vs 
antidiabetics only

3 months Depression: SDS total score difference in means = 0.07 (p < 0.05)
Diabetes: HbA1C difference in means = 1.7 (p < 0.05)

Depression: D -0.521
Diabetes: D -0.521

Improvement in depression as well as 
glycemic control in CBT vs control

[22]

Li et al. (2003) 120 (not 
stated)

Type 1 and 2 
DM

50.5–52.3 ± 
10.4–11.2

SDS ≥50 Antidiabetics plus diabetic education 
plus psychological treatment vs 
antidiabetics only

4 weeks Depression: SDS total score difference in means = 13.4 (p < 0.01)
Diabetes: fasting blood glucose difference in means = 2.09 
(p < 0.05)

Depression: D -0.478
Diabetes: D -0.362

Anxiety (SAS ≥50) taken into account as 
well. Improvement in depression as well as 
glycemic control in CBT vs control

[23]

Lu et al. 
(2005)

60 (100%) Type 2 DM 65.6–64.9 ± 
9.8–9.5

Mental 
maladjustment 
caused by CVA 
according to the 
CCMD-2-R and 
HAMD-17 ≥8

Diabetes and CVA education plus 
electromyographic treatment plus 
psychological treatment vs usual care

4 weeks Depression: HAMD-17 total score difference in means = 7.3 
(p < 0.01)
Diabetes: difference in mean fasting plasma glucose = 1.54 
(p < 0.05)

Depression: D -0.688
Diabetes: D -0.517

Hemiplegia after CVA as DM complication. 
Improvement in depression as well as 
glycemic control in CBT vs control

[26]

Simson et al. 
(2008)

30 (80%) Type 1 and 2 
DM

60.5 ± 10.9 HADS depression 
score ≥8
Diabetic foot as DM 
complication

Individual supportive psychotherapy 
vs usual care

Discharge 
(3–20 weeks)

Depression: HADS depression scale total score mean 
difference = 1.9 (p = 0.018)
Diabetes: PAID mean difference = 7.6 (p = 0.008)

Depression: D -0.918
Diabetes: D -1.043

Improvement in depression as well as 
glycemic control in supportive psychotherapy 
vs control

[24]

Piette et al. 
(2011)

291 (not 
stated)

Type 1 DM 56 ± 1 BDI ≥14 Telephone CBT counseling for 
12 weeks plus monthly boost plus 
walking vs CAU (M-health)

12 months Depression: 58 remitted vs 39% remitted in CAU group 
(p = 0.002) 
Diabetes: no difference in HbA1c, RR blood 
pressure = 4.26 mmHg drop vs CAU (p = 0.05)

Depression: D -0.366
Diabetes: D -0.045

– [37]

van Bastelaar 
et al. (2011)

255 (not 
stated)

Type 1 and 2 
DM

50 ± 12 CESD ≥16 8 sessions of web-based CBT vs WL 
(E-health)

Depression: symptom reduction vs CAU (p < 0.001)
Diabetes: no effect on glycemic control (p > 0.05)

Depression: D 0.29
Diabetes: D 0.00

– [36]

D: Cohen’s d (effect size); BDI: Beck Depression Inventory; CAU: Care as usual; CBT: Cognitive–behavioral therapy; CCMD-2-R: Chinese Classification of Mental Disorders, Second 
Edition, Revised; CESD: Center for Epidemiologic Studies Depression Scale; CVA: Cerebrovascular accident; DIS: Diagnostic Interview Schedule; DM: Diabetes mellitus; 
HADS: Hospital Anxiety and Depression Scale; HAMD-17: Hamilton Depression Rating Scale; MDD: Major depressive disorder; PAID: Problem areas in diabetes questionnaire; 
SD: Standard deviation; SDS: Zung Self-Rating Depression Scale; WL: Waiting list. 

The third trial in the Cochrane review evalu-
ated a minimal intervention provided by nurses 
to patients with chronic obstructive pulmonary 
disease or diabetes [43]; however, the results were 
disappointing, showing a very small effect on 
depression outcome and no significant improve-
ment in quality of life or reporting of glycemic 
control outcomes. Therefore, this RCT is not 
shown in Table 1.

�� New psychotherapeutic interventions for 
depression in diabetes: E-health & M-health
Two RCTs were published that both evalu-
ated a form of E-health (i.e., a web-based CBT 
intervention) [36] or M-health (i.e., a CBT inter-
vention by telephone) [37]. Compared with the 
older psychotherapeutic interventions that were 
delivered in face-to-face contact in clinical set-
tings by therapists, the two new interventions 
were less successful both in terms of depres-
sion outcome and in terms of glycemic control 

outcome, with the Cohen’s d ranging from 0.00 
[36] to -0.045 [37] for glycemic control, which is 
extremely low. In addition, the E-health CBT 
study yielded an effect size of only -0.29 for 
depression outcome [36] and the M-health study 
yielded an effect size of 0.366 [37]. These small 
effects are, again, much lower than the effect 
sizes for the psychotherapy including diabetes 
self-management improvement RCTs. In other 
words, the new M-health and E-health psycho-
therapeutic intervention trials provided worse 
results in terms of depression outcomes, and 
much worse effects or no effect at all in terms 
of glycemic control, compared with older, face-
to-face psychotherapeutic treatments. E-health 
and M-health interventions aim to easily deliver 
therapy by telephone or by the internet; this 
is supposed to be practical for patients with a 
high illness burden, as it spares them the jour-
ney to a therapist, and spending time on public 
transportation and in waiting rooms. However, 
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Table 1. Psychotherapeutic interventions (n = 856).

Study (year) Patients; n 
(completers) 

Diabetes type Mean age 
(years) ± SD

Depression at 
baseline

Intervention conditions Follow-up Outcome assessment Effect size Comments Ref.

Lustman et al. 
(1998)

41 (100%) Type 2 DM 53.1–56.4 ± 
10.5–9.7

MDD according to DIS 
and BDI ≥14

CBT plus diabetes education vs 
diabetes education alone

11 weeks, 
6 months

Depression: response (reduction BDI ≥50%; p < 0.001) present in 
CBT group
Diabetes: HbA1c lower in CBT group (p < 0.03)

Depression: D -1.112
Diabetes: D -0.704

Improvement in depression as well as 
glycemic control in CBT vs control

[25]

Huang et al. 
(2002)

59 (100%) Type 2 DM – SDS >50 Antidiabetics plus diabetic education 
plus psychological treatment plus 
relaxation and music treatment vs 
antidiabetics only

3 months Depression: SDS total score difference in means = 0.07 (p < 0.05)
Diabetes: HbA1C difference in means = 1.7 (p < 0.05)

Depression: D -0.521
Diabetes: D -0.521

Improvement in depression as well as 
glycemic control in CBT vs control

[22]

Li et al. (2003) 120 (not 
stated)

Type 1 and 2 
DM

50.5–52.3 ± 
10.4–11.2

SDS ≥50 Antidiabetics plus diabetic education 
plus psychological treatment vs 
antidiabetics only

4 weeks Depression: SDS total score difference in means = 13.4 (p < 0.01)
Diabetes: fasting blood glucose difference in means = 2.09 
(p < 0.05)

Depression: D -0.478
Diabetes: D -0.362

Anxiety (SAS ≥50) taken into account as 
well. Improvement in depression as well as 
glycemic control in CBT vs control

[23]

Lu et al. 
(2005)

60 (100%) Type 2 DM 65.6–64.9 ± 
9.8–9.5

Mental 
maladjustment 
caused by CVA 
according to the 
CCMD-2-R and 
HAMD-17 ≥8

Diabetes and CVA education plus 
electromyographic treatment plus 
psychological treatment vs usual care

4 weeks Depression: HAMD-17 total score difference in means = 7.3 
(p < 0.01)
Diabetes: difference in mean fasting plasma glucose = 1.54 
(p < 0.05)

Depression: D -0.688
Diabetes: D -0.517

Hemiplegia after CVA as DM complication. 
Improvement in depression as well as 
glycemic control in CBT vs control

[26]

Simson et al. 
(2008)

30 (80%) Type 1 and 2 
DM

60.5 ± 10.9 HADS depression 
score ≥8
Diabetic foot as DM 
complication

Individual supportive psychotherapy 
vs usual care

Discharge 
(3–20 weeks)

Depression: HADS depression scale total score mean 
difference = 1.9 (p = 0.018)
Diabetes: PAID mean difference = 7.6 (p = 0.008)

Depression: D -0.918
Diabetes: D -1.043

Improvement in depression as well as 
glycemic control in supportive psychotherapy 
vs control

[24]

Piette et al. 
(2011)

291 (not 
stated)

Type 1 DM 56 ± 1 BDI ≥14 Telephone CBT counseling for 
12 weeks plus monthly boost plus 
walking vs CAU (M-health)

12 months Depression: 58 remitted vs 39% remitted in CAU group 
(p = 0.002) 
Diabetes: no difference in HbA1c, RR blood 
pressure = 4.26 mmHg drop vs CAU (p = 0.05)

Depression: D -0.366
Diabetes: D -0.045

– [37]

van Bastelaar 
et al. (2011)

255 (not 
stated)

Type 1 and 2 
DM

50 ± 12 CESD ≥16 8 sessions of web-based CBT vs WL 
(E-health)

Depression: symptom reduction vs CAU (p < 0.001)
Diabetes: no effect on glycemic control (p > 0.05)

Depression: D 0.29
Diabetes: D 0.00

– [36]

D: Cohen’s d (effect size); BDI: Beck Depression Inventory; CAU: Care as usual; CBT: Cognitive–behavioral therapy; CCMD-2-R: Chinese Classification of Mental Disorders, Second 
Edition, Revised; CESD: Center for Epidemiologic Studies Depression Scale; CVA: Cerebrovascular accident; DIS: Diagnostic Interview Schedule; DM: Diabetes mellitus; 
HADS: Hospital Anxiety and Depression Scale; HAMD-17: Hamilton Depression Rating Scale; MDD: Major depressive disorder; PAID: Problem areas in diabetes questionnaire; 
SD: Standard deviation; SDS: Zung Self-Rating Depression Scale; WL: Waiting list. 

the impact of this treatment in patients with 
diabetes and depression in RCTs, so far, is 
much lower than that of other treatments, or 
is even zero, as can be seen in Table 1. Clini-
cally delivered psychotherapy, such as CBT plus 
self-management of diabetes care, still has the 
best results in diabetes patients with comorbid 
depression.

�� E-health & M-health in diabetes without 
depression: how much improvement can be 
attained in glycemic control by E-health?
In order to enable us to better appraise the pos-
sible impact of E-health in attaining glycemic 
control in diabetes patients if depression does 
not interfere with treatment, another systematic 
review that evaluates 40 RCTs in patients with 
diabetes without comorbid depression may be 
relevant. The review identified three kinds of 
interventions: computerized prompting of dia-
betes care; utilization of home glucose records 

in computer-assisted insulin dose adjustment; 
and computer-assisted diabetes patient educa-
tion. The results of the systematic review were 
somewhat disappointing [44]. Although glycated 
hemoglobin and blood glucose levels were sig-
nificantly improved, and a meta-ana lysis of the 
studies using home glucose records in insulin 
dose adjustment documented a mean decrease 
in glycated hemoglobin of 0.14 mmol/l (95% 
CI: 0.11–0.16) and a decrease in blood glucose 
of 0.33 mmol/l (95% CI: 0.28–0.39), this was 
only the case in six or seven trials of the 40 in 
the review, a very limited number [44]. This level 
of improvement can be considered as too low to 
be clinically relevant, in view of regular strat-
egies to improve blood glucose levels, such as 
those described by the Institute for Healthcare 
Improvement. For example, the range of glucose 
levels that is considered desirable (conventional 
control) is 4.5–10.0 mmol/l or 81–180 mg/l, 
and a difference of 0.14–0.33 mmol/l can 
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be considered to make no clinically relevant 
difference within that range [102]. 

These results are similar to the finding in the 
Cochrane review evaluating interventions for 
comorbid depression in diabetes [39], suggest-
ing that there may not be much difference in 
the ability to attain glycemic control in diabetes 
patients with and without comorbid depression. 
The RCTs evaluating E-health and M-health 
in diabetes patients with depression [36,37] did 
not combine the intervention with one of the 
E-health interventions mentioned in the sys-
tematic review above [45], which was specifically 
aimed at improving glucose control. It would 
have been interesting to see if such a combination 
would have produced better results in terms of 
glycemic control in depressed diabetes patients.

�� E-health & M-health in diabetes without 
depression: cost–effectiveness is unclear
There are indications that the expectations 
regarding cost–effectiveness may be over-
stretched. In a large systematic review of 108 sys-
tematic reviews, Black et al. found that “There is a 
large gap between the postulated and empirically 
demonstrated benefits of E-health technologies. 
In addition, there is a lack of robust research 
on the risks of implementing these technologies 
and their cost–effectiveness has yet to be dem-
onstrated, despite being frequently promoted by 
policy makers and ‘techno-enthusiasts’ as if this 
was a given” [38]. This lack of research regard-
ing cost–effectiveness as an outcome is also lack-
ing in RCTs evaluating treatment of comorbid 
depression in diabetes, and it is a major concern.

�� E-health & M-health in diabetes without 
depression: higher mortality
Other studies indicated a lack of safety for 
E-health interventions. For example, Takahashi 
et al. performed a RCT with telemonitoring 
(M-health) aimed at reducing emergency room 
visits or hospital admissions in elderly patients 
with three comorbid conditions: chronic 
obstructive pulmonary disease, heart failure and 
diabetes. They found that the number of admis-
sions did not decrease in the intervention group, 
which was an intended aim of the intervention. 
Furthermore, they found that the mortality rate 
was increased 14.7% in the M-health group ver-
sus 3.9% in the usual care group, a highly dis-
concerting finding. The M-health intervention, 
therefore, did not achieve the expected aim and 
turned out to be less safe than regular care [45].

Regarding the safety of telehealth, another 
study at first promised good results of a tele-
health approach for patients with comorbid 
diabetes, heart failure or chronic obstructive 
pulmonary disease; the Whole System Demon-
strator cluster randomized trial reported fewer 
hospital admissions (odds ratio: 0.82; 95% 
CI: 0.70–0.97; p = 0.017) and lower mortal-
ity (odds ratio: 0.54; 95% CI: 0.39–0.75; 
p < 0.001) in patients receiving the telehealth 
intervention [46]. However, it was unclear if this 
was due to the telehealth intervention, as the 
difference was due to an initial deterioration in 
the usual care group; and in a comment it was 
suggested that this might have been an artifact 
of the trial itself on the delivery of care [47]. Nev-
ertheless, this telehealth intervention is currently 
being implemented on a grand scale in the UK. 
These findings bring Chavannes et al. to the 
conclusion that E-health and M-health should 
be considered with caution in patients with 
chronic medical illnesses or multimorbidity [48]. 

This is highly relevant, as diabetes is very 
common in patients with multimorbidity [9], 
and depression is more often a comorbid con-
dition in diabetes with two or more complica-
tions [10]. To date, the improvement of glycemic 
control by E-health interventions in diabetes 
is, although hopeful, very limited in patients 
with and without comorbid depression, and 
the improvement on depressive outcomes of the 
E-health or M-health interventions in depressed 
diabetes patients was much smaller than the 
results of face-to-face CBT. The low effect sizes 
and higher risk may have been due to healthcare 
provider withdrawal and patient disengagement 
that may have not been in accordance with the 
actual needs of the patient. To date, E-health 
interventions have been mostly developed from 
a provider and insurance company perspective; 
the patient perspective has not been taken into 
account and this may also play a role in patient 
disengagement.

Collaborative care, screening & treatment 
according to the needs of the patient
A recent review exploring delivery of care for 
patients with comorbid depression in diabetes 
concluded that, although a lot of basic research 
exists, as well as some clinical research with rel-
evant outcomes, so far this has insufficiently led 
to improved treatment and outcomes in diabetes 
mellitus with comorbid depression [49]. Collabor-
ative care may provide an organizational model of 
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care suitable for that purpose. Collaborative care 
implies delivery of care by a team of profession-
als, ideally a nurse care manager, a general prac-
titioner and a consultant psychiatrist, who aim 
to address the medical problem of the patient. In 
two recent systematic reviews it was shown that 
collaborative care presents good results for treat-
ment of depression and anxiety [50] in patients 
with and without chronic medical illness, includ-
ing diabetes [51]. In the 2010 systematic review, 
collaborative care was found to be effective in the 
treatment of depression in diabetes, especially in 
terms of improvement of depression outcomes. 
Delivery of collaborative care, which provided a 
stepped care intervention with a choice of start-
ing with psychotherapy or pharmacotherapy, to 
a primary care population, yielded an effect size 
of -0.292 (95% CI: -0.429 to -0.155; n = 1133); 
indicating the effect size that might be attained 
on a population scale. So far, the effect sizes for 
collaborative care have been smaller than in 
the psychotherapeutic or pharmacotherapeutic 
RCTs, possibly because this treatment is usually 
delivered in a primary care setting, not a special-
ist setting [35]. However, this approach certainly 
has potential, due to the possibility of combin-
ing E-health interventions aimed at improved 
diabetes control with face-to-face depression 
treatment and treatment aimed at improving 
self-management. Currently, several new trials 
are underway [52–55]. Furthermore, it provides 
the opportunity to include screening in the clini-
cal setting in order to identify depressed patients 
with diabetes.

A recent review looking into state-of-the-art 
screening for depression in diabetes mellitus, 
based on the UK National Screening Committee 
criteria for appraising screening programs [56], 
found that there may be a rationale for intro-
ducing screening for depression in patients with 
diabetes mellitus; however, research is needed to 
evaluate the most clinically effective and cost-
effective way of doing so in structured screening 
programs [56]. In another review, screening in the 
clinical setting is suggested, not only for depres-
sion, but also for problems in diabetes manage-
ment in diabetic patients, and to address both 
issues depending on their occurrence, whether in 
combined or separate treatment approaches, in 
order to attain not only improvement of depres-
sion but also better diabetes control [57]. Trained 
nurses could follow such an approach [58]; how-
ever, RCTs evaluating such an approach are still 
lacking. In view of this, collaborative care may 

be useful for future research, as it may provide 
a proper routing or organization of care so that 
interventions can be provided in a timely man-
ner. This can be done by introducing screen-
ing and the use of risk profiles for addressing 
the proper mix of interventions depending on 
the needs of the patient, aimed at depressive 
symptoms as well as diabetes control.

Conclusion & future perspective
This review shows that there is only a lim-
ited number of studies evaluating treatment 
of depression in diabetes mellitus. In terms of 
interventions, face-to-face treatment appears 
to remain the treatment mode of choice, be it 
psychotherapy or pharmacotherapy. CBT, as 
well as pharmacotherapy, is effective in terms 
of depression outcomes, and, to a certain extent, 
in terms of diabetes control; however, there is 
certainly a need for interventions that are aimed 
more directly at controlling diabetes. 

Results of E-health and M-health are disap-
pointing so far. Improvement of glycemic con-
trol was small, both in diabetes patients with and 
without depression. Possible health hazards may 
exist due to withdrawal of the professional when 
using E-health or M-health, and disengagement 
of the patient, which is not in accordance with 
the actual patient needs, especially in diabetic 
patients with multimorbidity. As depression 
occurs more frequently in diabetes, especially 
in patients with diabetes complications, this is a 
relevant risk factor that should be well explored 
and weighed against the originally expected 
benefits of E-health. 

As interventions specifically aimed at improv-
ing glycemic control by E-health or M-health 
only show limited results, and in light of the 
possible risks, RCTs are needed to evaluate 
other interventions aimed at improved self- 
management and also address other diabetes-
related outcomes, such as complications and 
mortality. This is even more important in view 
of the finding that mortality rates and compli-
cations have not been evaluated as outcomes 
in RCTs for depression in diabetes so far, and 
indications are that RCTs evaluating E-health 
and M-health interventions without face-to-
face treatment contacts have results that are 
too insignificant from a clinical perspective 
and may lead to higher mortality rates. In addi-
tion, cost–effectiveness of such interventions 
in comorbid depression in diabetes has been 
insufficiently substantiated.
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Furthermore, studies that evaluate screening 
plus follow-up as an intervention in diabetes 
are lacking, despite the fact that patients ask 
for screening programs. It may well be a ques-
tion of how cost effective screening programs 
would be; so cost–effectiveness studies in that 
field would be needed as well. 

�� Future preferred models of management 
of comorbid depression in diabetes
The future perspective may be that we will have 
to make an extra effort to actively engage our 
patients better into treatment, in order to avoid 
patient disengagement; to develop collaborative 
care models tailoring treatment to patients needs 
and risk profiles; and to develop interventions 
that not only address depression but also dia-
betes control, as treatment of depression only 
does not improve glucose levels enough. Col-
laborative care including psychotherapy with a 
diabetes self-management approach and com-
bined with blended E-healthcare interventions 
(which combine E-health with close scrutiny 
and face-to-face contact by healthcare profes-
sionals) may be an option that allows for tailor-
ing interventions to the risk profile and needs 
of the patient. This approach should aim to 
reduce complications and mortality risks. It can 
be expected that such developments will have 

a considerable impact on diabetes care in the 
following 5–10 years.
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