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AbstrACt
Objectives To assess changes in depressive symptoms 
and health-related quality of life (HRQOL) after screening 
for cognitive impairment in people with type 2 diabetes.
Design A prospective cohort study, part of the Cognitive 
Impairment in Diabetes (Cog-ID) study.
setting Participants were screened for cognitive 
impairment in primary care. People suspected of cognitive 
impairment (screen positives) received a standardised 
evaluation at a memory clinic.
Participants Participants ≥70 years with type 2 diabetes 
were included in Cog-ID between August 2012 and 
September 2014, the current study includes 179 patients; 
39 screen positives with cognitive impairment, 56 screen 
positives without cognitive impairment and 84 participants 
not suspected of cognitive impairment during screening 
(screen negatives).
Outcome measures Depressive symptoms and 
HRQOL assessed with the Center for Epidemiologic 
Studies Depression Scale (CES-D), 36-Item Short-Form 
Health Survey, European Quality of Life-5 Dimensions 
questionnaire and the EuroQol Visual Analogue Scale. 
Outcomes were assessed before the screening, and 6 
and 24 months after screening. An analysis of covariance 
model was fitted to assess differences in score changes 
among people diagnosed with cognitive impairment, 
screen negatives and screen positives without cognitive 
impairment using a factor group and baseline score as a 
covariate.
results Of all participants, 60.3% was male, mean age 
was 76.3±5.0 years, mean diabetes duration 13.0±8.5 
years. At screening, participants diagnosed with cognitive 
impairment had significantly more depressive symptoms 
and a worse HRQOL than screen negatives. Scores of 
both groups remained stable over time. Screen positives 
without cognitive impairment scored between the other 
two groups at screening, but their depressive symptoms 
decreased significantly during follow-up (mean CES-D: 
−3.1 after 6 and −2.1 after 24 months); their HRQOL also 
tended to improve.
Conclusions Depressive symptoms are common in 
older people with type 2 diabetes. Screening for and a 
subsequent diagnosis of cognitive impairment will not 
increase depressive symptoms.

IntrODuCtIOn 
Cognitive impairment in people with type 2 
diabetes can result in problems with self-man-
agement, treatment adherence and moni-
toring.1 In addition, it increases the risk of 
severe hypoglycaemia.2 3 Comorbidities, such 
as cognitive impairment, must be taken into 
account to provide optimal care for people 
with type 2 diabetes.4 It is well known that 
cognitive impairment often remains unrec-
ognised by physicians. As a result, the prev-
alence of missed and delayed diagnoses of 
cognitive impairment is high.5–7 The Amer-
ican Diabetes Association (ADA) guidelines 
recommend annual screening for cognitive 
impairment in older people with diabetes to 
facilitate patient-centred care aimed at opti-
mising health outcomes and health-related 
quality of life (HRQOL).8 No data are avail-
able regarding the implementation of this 
recommendation.

strengths and limitations of this study

 ► The use of a comprehensive neuropsychological as-
sessment at the memory clinic to diagnose cognitive 
impairment.

 ► Outcomes were assessed prior to, 6 months af-
ter and 24 months after screening for cognitive 
impairment.

 ► High response rate: 94% of the surviving partici-
pants after 6 months, 89% after 24 months.

 ► Results could not be compared with people with un-
identified cognitive impairment that did not partici-
pate in our screening programme.

 ► The participation rate of the Cognitive Impairment 
in Diabetes study was relatively low (18%), results 
can only be generalised to elderly patients with type 
2 diabetes who agree to be screened for cognitive 
impairment.
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Outside the field of diabetes, concerns have been 
raised regarding whole-population screening for cogni-
tive impairment. Arguments commonly used against 
screening are the lack of a cure, the risk of stigmatisa-
tion and the fear that the diagnosis might evoke depres-
sive symptoms or even suicidal thoughts.8–10 Targeting 
higher risk groups, such as those with type 2 diabetes, is 
considered more clinically meaningful, but some of the 
same concerns may apply. To get the ADA guidelines 
implemented on a larger scale, it would be beneficial 
to have insight in possible negative outcomes. It would 
be particularly interesting to assess the potential impact 
of screening and a subsequent diagnosis of cognitive 
impairment on depressive symptoms in elderly with type 
2 diabetes. Besides, assessing whether HRQOL is influ-
enced by screening for cognitive impairment could be a 
good starting point to design targeted interventions for 
these vulnerable patients.

The Cognitive Impairment in Diabetes (Cog-ID) 
study aimed to establish a primary care-based screening 
strategy to detect cognitive impairment in people with 
type 2 diabetes.9 The study showed that self-administered 
cognitive screening tests can be used for this purpose 
and that the Self-Administered Gerocognitive Examina-
tion (SAGE) had the best diagnostic accuracy (negative 
predictive value of 85%; positive predictive value of 40%) 
with a memory clinic established diagnosis as a reference 
standard.10

As both the HRQOL and depressive symptoms were 
assessed prior to screening, after 6 months and after 24 
months, the Cog-ID study is ideally suited to assess changes 
in depressive symptoms and HRQOL after participating 
in a screening programme for cognitive impairment in 
older people with type 2 diabetes.

MethODs
The design of the Cog-ID study has been described previ-
ously.9 In brief, people ≥70 years with type 2 diabetes were 
invited by their general practitioner (GP) between August 
2012 and September 2014. Exclusion criteria were a diag-
nosis of dementia, a previous memory clinic evaluation 
or the inability to read or write. After informed consent, 
participants underwent a stepwise diagnostic procedure 
as described below.

screening
A research physician visited participants at home. First, 
participants completed HRQOL and depression ques-
tionnaires (see below). Thereafter, they completed two 
self-administered cognitive tests, the Test Your Memory 
(TYM)11 and SAGE.12 Lastly, the research physician, 
blinded for the HRQOL and depression scores, and for 
the TYM and SAGE scores, performed an evaluation with 
a structured interview and the Mini-Mental State Exam-
ination.13 Participants suspected of cognitive impairment 
based on this evaluation or either of the cognitive tests 
(TYM <40; SAGE <15) were classified as screen positive 

and were invited for a memory clinic evaluation. For 
reasons out of the scope of this article, 30% of the screen 
negatives were randomly selected and were also invited to 
the memory clinic.9

Memory clinic
Cognitive impairment, that is, mild cognitive impairment 
(MCI) or dementia was established by a multidisciplinary 
team composed of a neurologist and a neuropsychologist, 
blinded for all results of the screening visit. Dementia 
was defined as memory impairment and impairment in 
at least one other cognitive domain (aphasia, apraxia, 
agnosia, executive functioning) significantly affecting 
social or occupational functioning compared with 
the previous level of functioning and not caused by a 
delirium, according to Diagnostic and Statistical Manual 
of Mental Disorders-4th edition (DSM-IV) criteria.14 
MCI was defined as not normal, not demented, with 
acquired cognitive complaints that could be objectified 
as a disorder (ie, performance <5th percentile on norma-
tive values) by a neuropsychological assessment, with 
preserved basic activities of daily living.15 Participants 
with objective cognitive impairment on neuropsycho-
logical testing, but who did not fulfil MCI or dementia 
criteria were labelled as ‘cognition otherwise disturbed’ 
and classified as screen positive patients without cognitive 
impairment. In most cases, this was due to an absence of 
accompanying acquired cognitive complaints, which are 
requested for a diagnosis of MCI or dementia.

Communicating the results
Screen negatives received a letter indicating that screening 
had not revealed signs of cognitive impairment. The 
memory clinic results and treatment advice of the screen 
positives were sent to the participants’ own GP, who was 
requested to discuss them with the patient. The GP and 
the participant decided together what actions were neces-
sary. When desirable, further support by the memory 
clinic was available. When the participant was diagnosed 
with cognitive impairment, the GP also received advice on 
how to adjust their patient’s diabetes care (online supple-
mentary file 1).

Follow-up
Participants received follow-up questionnaires to assess 
depressive symptoms and HRQOL, 6 and 24 months after 
screening. Their opinion on study participation was also 
assessed.

Measures
Depressive symptoms were assessed with the Center for 
Epidemiologic Studies Depression Scale (CES-D).16 A 
score ≥16 is generally accepted as the cut-off score for the 
presence of depression.17

The 36-Item Short-Form Health Survey (SF-36) is a 
questionnaire measuring a patient’s HRQOL. It consists 
of eight domains and two summary scales can be calcu-
lated: the Physical Component Scale (PCS) and the 
Mental Component Scale (MCS). Higher scores indicate 
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more favourable levels of functioning.18 The European 
Quality of Life-5 Dimensions (EQ-5D) covers five dimen-
sions of HRQOL: mobility, self-care, daily activities, 
pain/discomfort and anxiety/depression.19 An index 
value was computed based on a Dutch valuation study,20 
ranging between 0 and 1, where 0 means death and 1 
means full health. The EuroQol Visual Analogue Scale 
(EQ-VAS) is a graded, vertical line ranging from 0 to 
100 (worst to best imaginable health state). Participants 
were asked to mark a point best reflecting their actual 
health state.

Information about age, sex and educational level was 
gathered during screening. Information about the partic-
ipant’s medical history, medication use, diabetes duration 
and laboratory results was collected from the participant’s 
medical record.

Outcomes
The change from screening to follow-up in the total 
CES-D, PCS, MCS, and EQ-VAS scores and in the EQ-5D 
index value, both after six and after 24 months, were the 
most important outcomes. Secondary outcomes were the 
change in the SF-36 domain scores.

Groups
Participants were classified into three groups:

 ► ‘Screen positives with cognitive impairment’: partic-
ipants suspected of cognitive impairment during 
screening and diagnosed with either MCI or dementia.

 ► ‘Screen negatives without cognitive impairment’: 
participants not suspected of cognitive impairment 
during screening.

 ► ‘Screen positives without cognitive impairment’: 
participants suspected of cognitive impairment 
during screening, but not meeting MCI or dementia 
criteria.

statistical analysis
An analysis of variance model has been fitted to compare 
the groups pairwise, using a factor group (as defined 
above). An analysis of covariance model has been fitted 
to assess change from baseline, using a factor group and 
baseline score as covariate. A p<0.05 was considered 
significant. Statistical analyses were performed using IBM 
SPSS statistics V.21.

Missing data
Twelve (7%) sets of questionnaires were missing after 
6 months and 25 (15%) after 24 months. Of all the 
returned baseline and follow-up questionnaires, 1.0% 
of the CES-D scores were missing, 1.4% EQ-VAS scores, 
2.2% EQ-5D scores and 7% of the PCS and MCS scores. 
Because an incomplete questionnaire could be related 
to both depression, HRQOL and cognitive function, the 
missing data could introduce bias. A sensitivity analysis 
was therefore performed using multiple imputation by 
predictive mean matching.

Patient and public involvement
No patients were involved in developing the research 
question, outcome measures and the overall design of 
the study.

results
study population
Out of 225 Cog-ID participants, 107 were suspected 
of cognitive impairment based on the screening visit 
(figure 1). All screen positive participants were invited 
to the memory clinic, 12 (on average 2 years older, more 
often a woman and living alone) were not willing to 
attend and were therefore not included in this study. 
Out of 95 screen positives who visited the memory 
clinic, 39 were diagnosed with cognitive impairment 
and 56 did not fulfil MCI or dementia criteria. These 56 
screen positives without cognitive impairment included 
15 participants who were labelled as ‘cognition other-
wise disturbed’.

Out of 118 screen negatives, 34 were invited to the 
memory clinic as part of the random sample and not 
included in this analysis. This resulted in a study popu-
lation of 179 participants; 39 with cognitive impairment, 
84 screen negatives and 56 screen positives without 
cognitive impairment. Table 1 describes the patient 
characteristics.

Differences at baseline
At screening, participants with cognitive impairment 
had more depressive symptoms than screen negative 
participants (table 2, figure 2). Nine (11%) screen nega-
tive participants, 12 (22%) screen positive participants 
without cognitive impairment and 15 (40%) participants 
with cognitive impairment scored ≥16 on the CES-D, 
indicative for the presence of depression.

Participants with cognitive impairment scored worse at 
baseline compared with screen negatives on most HRQOL 
scores (online supplementary file 2, table 2). All scores of 
the screen positives without cognitive impairment were 
between those of the screen negatives and those of partic-
ipants with cognitive impairment.

Differences after 6 and 24 months
Time from screening until the memory clinic evaluation 
ranged between 12 and 126 (median 35) days. The first 
follow-up questionnaires were sent to all participants 
6 months after the screening visit; 54–168 (median 145) 
days after the memory clinic evaluation. No association 
was observed between this time interval and mean CES-D 
and HRQOL scores (data not shown).

Depressive symptoms in screen negatives and in those 
with cognitive impairment remained quite stable over 
time. Unlike these two groups, the screen positives 
without cognitive impairment experienced a significant 
improvement in depressive symptoms after 6 months, 
which sustained after 2 years. This change in depressive 
symptoms differed significantly between the groups. 
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The change in PCS after 6 months differed between 
screen negatives and screen positives without cognitive 
impairment; the PCS improved in the latter (figure 2, 
table 2).

The sensitivity analysis based on the imputed datasets 
showed results consistent with the primary analysis (data 
not shown).

Patient’s opinion on study participation
Six months after screening, 165 (92%) participants 
completed the question ‘do you regret your participation 
in this study?’. Most (161 (98%)) answered ‘no’, only four 
(2%) answered’ yes’.

Of the 163 (91%) participants answering the question 
‘would you be willing to participate again in this study?’, 

Figure 1 Patient flow. CI, cognitive impairment.

Table 1 Characteristics of participants at time of screening

Total study population, 
(n=179)

Screen positive and CI 
(n=39)

Screen positive, no CI 
(n=56)

Screen negative,
(n=84)

Age (years) 76.8±5.0 77.7±5.5 76.7±4.4 76.4±5.2

Female sex 71 (39.7%) 17 (43.6%) 23 (41.1%) 31 (36.9%)

Education* 4.6±1.4 3.9±1.5 4.1±1.5 5.2±1.1

Diabetes duration (years) 13.0±8.5 14.6±8.6 13.5±7.7 12.0±8.9

HbA1c (mmol/mol) 52.8±9.8 54.1±9.8 52.1±9.2 52.7±10.3

HbA1c (%) 7.0±0.9 7.1±0.9 6.9±0.8 7.0±0.9

Living alone 70 (39.1%) 12 (30.8%) 23 (41.1%) 35 (41.7%)

MMSE 28.2±2.0 26.5±2.9 28.3±1.6 29.0±1.0

TYME 40.5±6.7 35.3±8.7 38.2±6.0 44.3±2.6

SAGE 15.5±4.3 11.5±4.3 13.5±3.1 18.6±2.2

Data are presented as means (±SD) or number and proportion in %.
*Educational level is classified by the Dutch Verhage Scale31; a seven Point Rating Scale ranging from 1 (which equals a level of less than 
6 years of elementary school) to 7 (equals a finished training at a university or technical college).
CI, cognitive impairment; HbA1c, Glycated Hemoglobin; MMSE, Mini-Mental State Examination; SAGE, Self-Administered Gerocognitive 
Examination; TYME, Test Your Memory. 
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141 (87%) answered ‘yes’, 22 (13%) ‘no’. None of the 
participants indicated that they would not have wanted to 
know the results of the study.

DIsCussIOn
summary
The present study shows that undiagnosed cognitive 
impairment in people with type 2 diabetes is associ-
ated with depressive symptoms and a reduced HRQOL, 
already prior to the diagnosis. Yet, neither participating 
in a screening programme for cognitive impairment nor 
disclosure of a diagnosis led to a sustained increase in 
depressive symptoms. In contrast, we found a decrease 
in depressive symptoms after visiting the memory 
clinic in screen positives without cognitive impairment. 
Most HRQOL scores remained stable over time in all 
participants.

Interpretation of the results and comparison with existing 
literature
Depression is about twice as common in people with type 
2 diabetes compared with those without.21 Depression and 
diabetes are risk factors for one another, and both are asso-
ciated with an increased risk of cognitive impairment.22–24 
The prevalence of depressive symptoms in our study 
population was comparable to a Dutch sample of patients 
with type 2 diabetes, aged 55–85 years.25 In our study, 
40% of patients with cognitive impairment had a CES-D 
score ≥16, compared with 11% of the screen negative 
participants and 22% of the screen positive participants 
without cognitive impairment. These differences are in 
line with other studies that assessed depressive symptoms 
in people with cognitive impairment versus those without 
cognitive impairment, both in the general population26 
and in patients with type 2 diabetes.27 28 It is thus clear that 
depressive symptoms, diabetes and cognitive impairment 
often co-occur, but their relationship is complex and still 
not completely understood.22 29 A review of both longitu-
dinal and cross-sectional studies investigating the associa-
tion between depression and cognitive impairment found 
evidence to support the assumption that early life depres-
sion can act as a risk factor for cognitive impairment, 
but also that depression can be a prodrome to cognitive 
impairment.29 There are also studies suggesting that the 
relationship between depression and diabetes is bidirec-
tional. The psychological burden of living with a chronic 
disease could trigger depressive symptoms. Vice versa, 
depression is associated with a low self-esteem and self-ne-
glect, which could increase the risk of an unhealthy life-
style and, in turn, the risk of type 2 diabetes.21 In line with 
our findings, a previous cross-sectional study in communi-
ty-dwelling patients, not specifically people with diabetes, 
reported lower HRQOL scores in participants with cogni-
tive impairments compared with those without. Besides, 
depressive symptoms were strongly associated with 
both physical, as well as mental HRQOL.30 Altogether, 
the psychological well-being of our study population at Ta
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baseline can be considered typical for elderly people with 
type 2 diabetes who are willing to be screened for cogni-
tive impairment.

Little is known about the impact of screening for cogni-
tive impairment on depressive symptoms and HRQOL, 
both in people with and in those without diabetes. A 
systematic review found no studies that addressed the 
adverse psychological effects from screening for cogni-
tive impairment.31 A small study published since found 
no effect of screening on mental health.32 Qualitative 
studies indicate that disclosure of a diagnosis of cogni-
tive impairment can be stressful, but it can also end a 
period of uncertainty and facilitate acceptance and adap-
tation.6 33 34 In this study, participating in a screening 
programme for cognitive impairment did not lead to a 
sustained increase in depressive symptoms. Besides, none 
of the participants who received a diagnosis of cognitive 
impairment indicated afterwards that he or she did not 
want to know it. These findings support the evidence that 
fear of inducing depressive symptoms or even suicidal 
thoughts with the disclosure of a diagnosis of cognitive 
impairment is unjustified for people who agree to be 
screened for cognitive impairment.

Surprisingly, we found that depressive symptoms 
decreased in screen positive participants without cogni-
tive impairment, particularly in the first months after 
screening. Besides, their HRQOL scores were relatively 
high after 6 months of follow-up. It could be that the 
assessment at the memory clinic and its result, indi-
cating that the patient did not have MCI or dementia, 

decreased depressive symptoms and had a positive effect 
on the HRQOL. However, we did not find evidence in 
the literature that depressive symptoms or HRQOL could 
be improved by reassuring diagnostic results. Another 
explanation for these findings could be that the depres-
sive symptoms of (a part of) these patients mimicked the 
symptoms of cognitive impairment during screening. This 
may have resulted in a high number of depressive symp-
toms in the group of screen positive participants without 
cognitive impairment at screening. Either as a result of 
the natural course or as a result of therapy depressive 
symptoms may have disappeared during follow-up, with 
a corresponding improvement of HRQOL scores. Unfor-
tunately, we have not monitored the GP’s therapy of 
the participants’ depressive symptoms during the study 
period.

As discussed in the introduction, the ADA guidelines 
recommend annual screening for cognitive impairment 
in older people with diabetes to facilitate patient-cen-
tred care aimed at optimising health outcomes and 
HRQOL.7 In the present study, HRQOL did not improve 
after disclosure of a diagnosis of cognitive impairment. 
In our opinion, optimising HRQOL should not auto-
matically be interpreted as an improvement of HRQOL. 
Since HRQOL is likely to worsen over the years in the 
vulnerable group of people with both type 2 diabetes and 
cognitive impairment,35 36 less decline in HRQOL might 
already be positive. However, our findings should be inter-
preted cautiously, because we were not in the position to 
compare our results to people who did not participate 

Figure 2 Depressive symptoms and health-related quality of life scores over time. CES-D, Center for Epidemiologic Studies 
Depression Scale; CI, cognitive impairment; EQ-VAS, EuroQol Visual Analogue Scale; EQ-5D, European Quality of Life-5 
Dimensions; MCS, Mental Component Scale; Mo, month; PCS, Physical Component Scale. 
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in our screening programme for cognitive impairment 
and who were unknown with their diagnosis of cognitive 
impairment.

strengths and limitations
A strength of this study is the use of a comprehensive 
neuropsychological assessment at the memory clinic to 
diagnose cognitive impairment. The timing of the assess-
ments of depressive symptoms and HRQOL gave us the 
opportunity to assess these outcomes before they were 
influenced by the screening programme, relatively short 
after the programme and in the long term. The response 
rate for the questionnaires was high (94% of the surviving 
participants after 6 months, 89% after 24 months), espe-
cially considering the vulnerability of this patient group.

As shown in figure 1, the participation rate in the 
COG-ID study was relatively low (18%). Most frequently 
mentioned reasons to decline participation were comor-
bidities, feeling too old and supposing the procedure will 
be too burdensome. The results of this study can therefore 
not be generalised to all older people with diabetes, but 
only to those who are willing to participate in a screening 
programme for cognitive impairment. This does not 
hamper its relevance, because diabetes care should be 
personalised and a screening programme for cognitive 
impairment will never be obligatory. All memory clinic 
results and treatment advice were sent to the patients’ 
own GP. The GP was asked to discuss the results with the 
patient; however, we do not know which actions were 
actually taken and whether these influenced depressive 
symptoms and HRQOL. Finally, since only three partici-
pants were diagnosed with dementia, we cannot draw any 
firm conclusions on the effect of disclosure of a diagnosis 
of dementia.

Implications for practice
The high prevalence of depressive symptoms and the 
reduced HRQOL scores in people with type 2 diabetes 
identified with cognitive impairment indicate that these 
patients need extra attention. Both cognitive impairment 
and depressive symptoms in people with type 2 diabetes 
are associated with reduced self-management skills and 
increased diabetes-related complications such as hypo-
glycaemic events.1 3 37 Early detections of depression and 
cognitive impairment can facilitate effective treatment 
and can help to minimise the adverse effects of diabetes 
management.38 Ongoing assessment of both cogni-
tive function and depressive symptoms in older people 
with type 2 diabetes is therefore recommended.8 Both 
in the case of depressive symptoms and in case of suspi-
cion of cognitive impairment physicians could tailor the 
patient’s diabetes treatment. Older people are likely to 
benefit from individualised glycaemic goals and avoid-
ance of overtreatment.8 39 Harms and benefit of diabetes 
treatment should be balanced to minimise complications 
and to optimise well-being.8 With the growing number of 
old and very old people with type 2 diabetes, such a policy 
may become increasingly relevant.

COnClusIOns
Undiagnosed cognitive impairment in patients with type 
2 diabetes is associated with a reduced health status and 
with depressive symptoms. Screening for cognitive impair-
ment in older patients with type 2 diabetes does not seem 
to affect depressive symptoms or HRQOL negatively. 
Detection of cognitive impairment identifies a vulnerable 
patient group that may need extra attention and tailored 
care.
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