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Abstract

Objective: Previous studies have shown an increased risk of dementia in patient with COPD, but whether comorbid
dementia modifies the risk of exacerbations in patients with COPD is unknown. We explored exacerbation occurrence in
patients with COPD with comorbid dementia and compared this to patients with COPD without comorbid dementia.

Methods: We performed a retrospective cohort study based on medical record data from 88 Dutch general practices.
Patients diagnosed with COPD and comorbid dementia (n = 244, index group) were matched 1:1 to patients with COPD
without comorbid dementia (n = 244, controls). Exacerbations were assessed 1 year before and 1 year after the dementia
diagnosis (or corresponding date in controls) and compared between index and control groups by calculating Rate Ratios
(RRs).

Results: Average number of COPD exacerbations after dementia diagnosis increased from 5 to 14 per 100 patient years in
the index group (RR = 2.70, 95%CI 1.42-5.09; p = 0.02) and from 17 to 30 per 100 patient years in the control group (RR =
1.74, 1.19-2.54; p = 0.04). These RRs did not significantly differ between the index and control groups (RR ratio = 1.55,
0.74-3.25; p = 0.25).

Discussion:We conclude that although the risk of exacerbation increased after patients with COPDwere diagnosed with
dementia, their change in exacerbation risk did not seem to differ from the change observed in patients with COPDwithout
comorbid dementia. However, as our study was hypothesis-generating in nature, further investigations on the subject
matter are needed.
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Introduction

Chronic obstructive pulmonary disease (COPD) and de-
mentia are both chronic conditions that are mainly diag-
nosed in the older population. A typical feature of COPD is
the occurrence of exacerbations: acute episodes in which
symptoms and signs of COPD are increased.1 Approxi-
mately 20% of patients diagnosed with COPD in general
practices suffer from one or more exacerbations per
year.2

Dementia is characterized by two or more cognitive
impairments that have an impact on daily life.3 Although
dementia can also occur in younger adults, most people with
dementia are diagnosed after the age of 65.4 In 2019, the
number of people with dementia known to Dutch general
practitioners was approximately 114,000, but the number of
undiagnosed cases in the population is at least as high.5

Previous studies have shown that patients diagnosed
with COPD are at higher risk of developing cognitive
impairment, especially Alzheimer’s disease and vascular
dementia.6–12 The pathophysiology behind the cognitive
impairment is most likely a combination of long-term
hypoxemia, systemic inflammation, and oxidative
stress.13 COPD together with dementia can lead to increased
risk of severe sepsis, acute respiratory failure, and death.14

Although the relationship between existing COPD and
the risk of dementia seems clear, only two studies have been
reported that have looked at associations between dementia
and COPD exacerbations. Zarowitz et al. performed a study
in nursing home residents with COPDwho were cognitively
and functionally impaired.15 Twenty-two percent
experienced ≥2 exacerbations per year. Gupta et al. showed
that patients who were admitted to hospital with COPD
exacerbations and had coexisting dementia had worse
outcomes in terms of length of hospital stay and in-hospital
mortality.16 To our knowledge, no previous research has
been reported on whether exacerbation occurrence changes
after a patient with COPD is diagnosed with dementia.

Cognitive impairment in patients with COPD signifi-
cantly increases the need for support in treatment adherence
and effective self-management.17 Therefore, COPD exac-
erbation risk may change after dementia is diagnosed, since
prevention and timely treatment of exacerbations depends –
among other things – on treatment adherence and self-
management. A first step in gaining knowledge on this
and to inform primary and advance care practice would be to
assess whether or not exacerbation risk changes when a
patient with COPD is diagnosed with dementia. The aim of
this hypothesis-generating study was therefore to compare
occurrence of exacerbations in patients with COPD in the
year before with the year after dementia was diagnosed. We
also compared exacerbation occurrence in patients with
COPD with dementia to a control group of patients with
COPD without comorbid dementia.

Methods

Study design and data source

This retrospective matched cohort study was based on data
extracted from the electronic patient journal systems of
88 general practices that are connected to the Department of
Primary and Community Care of the Radboud university
medical center (Radboudumc) in Nijmegen, the Netherlands
for the years 2008 until 2022. These practices are all situated
in the wider catchment area of the Radboudumc in the
eastern part of the Netherlands (i.e. the provinces of Gel-
derland, North Brabant, and Limburg), in cities, urbanized
areas, and middle-sized and smaller villages. Diagnostic
coding in the journal systems used by the practices is based
on the International Classification of Health Problems in
Primary Care (ICPC). ICPC codes were used to select
patients with COPD with or without comorbid dementia
from the database (R95, ‘Emphysema, COPD’; P70, ‘Senile
dementia’). Other data extracted were demographic char-
acteristics, prescriptions of oral corticosteroids, and – if
available – GOLD severity stage.1

All methods applied were carried out in accordance with
the Dutch Code of Conduct for Health Research.18 Relevant
protocols were approved by a medical ethics review board
(METCOost-Nederland). Obtaining informed consent from
subjects and/or legal guardian(s) for publication of de-
identified medical record information in a scientific re-
port was waived by the METC Oost-Nederland (file
number: 2020-6871).

Study population

Patients diagnosed with COPD between January 2008 and
December 2022 or who already had a diagnosis of COPD at
the start of the data period were selected (Figure 1). Next,
patients who were diagnosed with dementia before being
diagnosed with COPD were excluded, as were patients who
had a diagnosis of COPD or dementia before the age of 40,
and patients who were diagnosed with COPD after the age
of 90.

From the remaining patients with COPD, we selected
those with at least 1 year observation time before, and 1 year
observation time after being diagnosed with dementia as
‘index patients’. Thus, the total observation time for index
patients was 2 years, with the date of the dementia diagnosis
marking the middle of a patient’s observation period. Pa-
tients who had COPD without comorbid dementia were
matched to index patients and also had at least 2 years
observation time. To mark the middle of the observation
period in a control patient, the date of the dementia diag-
nosis of the index patient to which the control patient was
matched was used. This date was also used to select a
recorded COPD GOLD severity stage in the past 2 years (if
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any) from an index or the matched control patient’s medical
record.

Matching procedure

Index patients were matched to control patients in a 1:
1 ratio. To ensure the groups of index and control patients
were comparable in terms of demographics and time frame,
we used the following matching procedure. For each index
patient identified in the database, one control patient with
COPD but without comorbid dementia was selected.
Matching criteria were: same sex, same age at the time of
dementia diagnosis in the index patient (a maximum age
difference of 2 years younger or older between the index
patient and the matched control was allowed), and the
calendar year in which the dementia in the index patient had
been diagnosed. A control patient was selected from the
same general practice as the index patient whenever pos-
sible. If several eligible controls for a particular index
patient were present in the database, one of these potential
controls was selected at random and the others were dis-
missed and placed back in the pool of potential controls for
other index patients.

Outcome

The outcome was the number of exacerbations per patient in
the year before and the year after the diagnosis of dementia

in the index patient or its matched control. Exacerbations
were defined as prescriptions of oral corticosteroids
(prednisolone (ATC H02AB06) or prednisone (ATC
H02AB07)) with a minimum daily dose of 20 mg for 5 to
15 days. This is the treatment recommended for exacer-
bations in the Dutch College of General Practitioners COPD
guideline.19 The average number of exacerbations per
100 patient-years was calculated for the year before and the
year after the dementia diagnosis. We compared the oc-
currence of exacerbations before and after the date of the
index patients’ dementia diagnosis and in the same time
period for the matched controls.

Statistical analyses

Analyses were performed using SPSS software (version 27,
IBM SPSS Statistics, Feltham, Middlesex, UK). Statistical
significance was defined as a two-sided p-value <0.05. We
performed Poisson regression to calculate rate ratios (RRs)
in the index and control groups separately to compare risk of
exacerbation before and after the date of the index patient’s
dementia diagnosis. Finally, we calculated the ratio of these
two rate ratios (rate ratio ratio, RRR) to analyse whether or
not there was a difference in the RR for COPD exacerba-
tions in the years before and after the dementia diagnosis
between the index and control groups. Post-hoc power was
estimated for the RRs in the index and control groups using
G*Power 3.120 and for the RRR using the

Figure 1. Flow diagram of selection and matching of patients with COPD with and without comorbid dementia. COPD: chronic
obstructive pulmonary disease * 1:1 matching on sex, age at the time of dementia diagnosis in the index patient, and calendar year in
which the dementia in the index patient was diagnosed. A control patient was selected from the same general practice as the index
patient whenever possible. If several eligible controls for a particular index patient were present in the database, one of these potential
controls was selected at random, and the others were dismissed as the matched control for this particular patient and placed back in
the pool of potential controls to be available for matching to another index patient.
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InteractionPoweR package in R Statistical Software (ver-
sion R-4.4.1 for Windows).21

Results

Characteristics of the study population

Overall, data of 12,690 patients with a diagnosis of COPD
were available from the general practice database (Figure 1).

After selection and exclusion, a total of 244 patients
(51.6% males) with a diagnosis of COPD and comorbid
dementia with a mean age of 78.1 (SD 8.0) years were
included as index patients (Table 1).

A total of 9757 of patients with COPD without comorbid
dementia were available as potential controls of which
244 served as matched controls (51.6% males, mean age
78.0 (SD 7.8) years).

In 44.3% of the index patients, the COPD GOLD stage
could not be derived from the coded medical record data; in

the controls this percentage was 38.5%. Among patients
with known GOLD stage, GOLD-2 was the most common
stage in both study groups (28.7% and 32.4% for index and
control patients, respectively). Chronic comorbid condi-
tions were common in both groups (Table 1).

Number of exacerbations

Table 2 shows the numbers of COPD exacerbations per
patient before and after the date of diagnosis of dementia (or
the corresponding date for controls).

Among the patients with comorbid dementia, 3.7%
had ≥1 COPD exacerbations in the year before the dementia
diagnosis, whereas 8.2% had ≥1 COPD exacerbations in the
year after the dementia diagnosis. The corresponding
proportions among the matched controls were 9.8% and
17.6%, respectively.

In the group with comorbid dementia, the average
number of exacerbations in the year before the dementia

Table 1. Baseline characteristics of the COPD patients with and without comorbid dementia.

COPD with dementia (N = 244) COPD without dementia (N = 244)

Mean agea (SD), years 78.1 (8.0) 78.0 (7.8)
Median agea (IQR), years 79.0 (10.0) 79.0 (10.0)
Agea categories, N, (%)
40-49 years 1 (0.4) 2 (0.8)
50-59 years 5 (2.0) 1 (0.4)
60-69 years 26 (10.7) 30 (12.3)
70-79 years 97 (39.8) 102 (41.8)
80-90 years 115 (47.1) 109 (44.7)

Sex, N (%)
Male 126 (51.6) 126 (51.6)
Female 118 (48.4) 118 (48.8)

COPD GOLD stage, N (%)
1 33 (13.5) 36 (14.8)
2 70 (28.7) 79 (32.4)
3 27 (11.1) 31 (12.7)
4 6 (2.5) 4 (1.6)
Unknown/missing 108 (44.3) 94 (38.5)

Chronic comorbid conditionsb, N (%)
Blindness or low vision 107 (43.9) 112 (45.9)
Peripheral vascular disease 74 (30.3) 66 (27.0)
Diabetes 52 (21.3) 53 (21.7)
Heart failure 42 (17.2) 51 (20.9)
Osteoporosis/osteopenia 33 (13.5) 35 (14.3)
Obesity 10 (4.1) 6 (2.5)
Depression 5 (2.0) 3 (1.2)
Lung cancer 0 (0) 1 (0.4)

aAge at the time of diagnosis of dementia and the fictitious date of dementia diagnosis in the control group of COPD patients without dementia,
respectively.
bSelected chronic comorbid conditions as documented in patients’ general practice medical record and present during (part of) the 2-year observation
period of a patient.
COPD: Chronic Obstructive Pulmonary Disease, GOLD: Global Initiative for Chronic Obstructive Lung Disease, IQR: interquartile range, SD: standard
deviation.
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diagnosis was 5 (SD 1.5) per 100 patient-years and after
dementia diagnosis 14 (SD 2.4) per 100 patient years
(Table 2). This amounts to a 169% increase in the average
number of exacerbations, corresponding to a RR of 2.70
(95%CI 1.42 to 5.09; p = 0.02; post-hoc power 0.87,
Table 3).

Controls showed an average number of 17 (SD 2.7)
exacerbations per 100 patient-years in the year before
and 30 (SD 3.5) exacerbations per 100 patient-years in

the follow-up year (Table 2). This amounts to a 74%
increase in the average number of exacerbations, corre-
sponding to a RR of 1.74 (95%CI 1.19 to 2.54; p = 0.04;
post-hoc power 0.82, Table 3). Patients with comorbid
dementia did not show a statistically significant differ-
ence for the RR of COPD exacerbations relative to the RR
in patients without comorbid dementia (RRR of 1.55
(95%CI 0.74 to 3.25; p = 0.25; post-hoc power 0.16, see
Table 3).

Table 3. Comparison between annual exacerbation rate ratios in the COPD patients with comorbid dementia and the control group of
COPD patients without comorbid dementia. The rate ratios of the ‘COPD with dementia’ and ‘COPD without dementia’ groups show
the comparison between the average number of exacerbations in the year prior to the dementia diagnosis relative to the number of
exacerbations in the year after the dementia diagnosis. The rate ratio of the group ‘Dementia versus control group’ shows the ratio of the
rate ratios (‘rate ratio ratio’) of the groups with comorbid dementia and the group without comorbid dementia. Statistically significant p-
values (i.e., p < 0.05) are printed bold.

Rate Ratio 95% CI p-valuea Post-HOC power estimate

COPD with dementia (N = 244) 2.70 1.42, 5.09 0.02 0.87
COPD without dementia (N = 244) 1.74 1.19, 2.54 0.04 0.82

Rate Ratio Ratio 95%CI p-valuea

COPD with dementia relative to copd without dementia (N = 488) 1.55 0.74, 3.25 0.25 0.16

CI: confidence interval; COPD: chronic obstructive pulmonary disease.
afrom Poisson regression model.

Table 2. Number of COPD exacerbations per patient and average number of exacerbations in 100 patient years in the COPD patients
with and without comorbid dementia.

Exacerbations

BEFORE date of dementia
diagnosis

AFTER (fictitiousa) date of dementia
diagnosis

COPD with dementia (N = 244)
Average number of exacerbations per 100 patient years

(SD)
5 (1.5) 14 (2.4)

Category of number of exacerbations per year, N (%)
0 235 (96.3) 224 (91.8)
1 6 (2.4) 10 (4.1)
2 2 (0.8) 6 (2.5)
3 1 (0.4) 3 (1.2)
4 0 (0.0) 1 (0.4)
5 0 (0.0) 0 (0.0)

COPD without dementia (N = 244)
Average number of exacerbations per 100 patient years

(SD)
17 (2.7) 30 (3.5)

Category of number of exacerbations per year, N (%)
0 220 (90.2) 201 (82.4)
1 13 (5.3) 25 (10.2)
2 5 (2.0) 9 (3.6)
3 5 (2.0) 7 (2.9)
4 1 (0.4) 1 (0.4)
5 0 (0.0) 1 (0.4)

COPD: Chronic Obstructive Pulmonary Disease.
adate on which the index COPD patient to which a control patient was matched was diagnosed with dementia. This date marked the cut-point between the
first and second observation year in the control patient.
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Discussion

This study seems to be the first to assess occurrence of
exacerbations in patients with COPD in the period before
and after dementia is diagnosed and to compare this with
patients with COPD without comorbid dementia. Our ob-
servations showed an increase in exacerbations in patients
with COPD with comorbid dementia over time, but this was
also seen in the control group. In the year before dementia
was diagnosed in the index patients the exacerbation rate
was lower in patients with comorbid dementia than in the
control patients. In the year after the dementia diagnosis, the
exacerbation rate remained higher in the control patients.
The change in the rate ratio for exacerbation after being
diagnosed with dementia was 1.55 times the rate ratio in
control patients, which was not statistically significant.

One possible explanation for our findings might be the
underreporting of COPD exacerbations in general and es-
pecially in patients with (yet) undiagnosed dementia.
Langsetmo et al. showed that patients with COPD report
less than a third of all exacerbations.22 Although no research
has been reported on the relationship between dementia and
underreporting of COPD exacerbations specifically, it is
quite conceivable that the patients who were diagnosed with
dementia were less capable of recognizing and reporting
symptoms and signs of COPD exacerbations. It takes about
2 years to recognize the first symptoms of dementia and
about 3 years before a dementia diagnosis is formally es-
tablished.23 This could explain the lower number of ex-
acerbations in the first year of observation in the patients
with dementia in our study since these patients may already
have had (cognitive symptoms of) dementia in that period.
The increasing number of exacerbations we observed in this
group may be explained by an increased exacerbation risk
due to worsening of the COPD, although this may also be
true for the controls. Another explanation may be that
patients received more care, attention, and support after
their dementia was diagnosed. Changed involvement of
(formal and informal) caregivers who may be more capable
in noticing exacerbations than the patient him/herself may
have reduced underreporting of exacerbations.22 These
caregivers may also have ensured that COPD-related
treatment compliance improved and that non-
pharmacological interventions (e.g., influenza vaccina-
tion) were better adhered to. Although beforehand we
hypothesized that insufficient self-care and therapy com-
pliance in the period before dementia diagnosis would show
higher numbers of exacerbations in this period, this may
have been compensated through more explicit attention
given by caregivers.

The main strength of our study is the large general
practice database from which we could select patients with
COPD with comorbid dementia as well as matched COPD
controls without dementia. We have used this data source in

several previous studies.24–26 ICPC coding was used in all
participating general practices as a standardized way of
recording diagnoses of COPD and dementia.

A clear limitation of this study is the fact that we were
limited to the use of information that was recorded in patients’
medical records during routine care provision. Consequently,
the data were not always complete, which may have led to
confounding (for instance, we could not match on and/or
adjust the analysis for differences in smoking history or
smoking status between the two groups due to incomplete data
regarding smoking in themedical records). The same is true for
other relevant lifestyle (e.g., treatment incompliance) and
demographic (e.g., socioeconomic status) characteristics that
may be related to exacerbation risk.

Another limitation is the fact that we do not have data
regarding the role of formal caregivers (e.g., community
nurses, home care staff) nor informal caregivers (e.g.,
spouses, neighbours, volunteers) in noticing and reporting
(imminent) exacerbations. Such information is not recorded
in general practice medical records and it would require
other data sources and/or a qualitative research design to
assess and comprehend this.

The main strength of the matching procedure we applied is
that patients in the two study groups were comparable in terms
of sex, age, calendar period from which their data were used,
and general practice in which they were registered. Thus, the
calculated RRs and RRR are well corrected for these factors.
The main limitation is that as a consequence of the choice to
match for these four factors, we could not use data from a
substantial number of potential matches (i.e., 9757 - 244)
because despite the apparent abundance of potential controls, a
1:1 matching rate was the highest achievable rate before the
pool of potential controls ran out of matches.

We used the predniso(lo)ne prescription-based definition
of exacerbation previously used by Westerik et al.25 and
reflects the recommendation for COPD exacerbation
management in the Dutch College of General Practitioners
guideline,19 which is similar to recommendations in in-
ternational COPD guidelines.1,27,28 This means that exac-
erbations that did not require predniso(lo)ne treatment were
not included in our analysis. Although this is true for both
the index and the control patients, this may have distorted the
results. Despite the significant number of patients with COPD
in our study (244 with and 244 without comorbid dementia),
the vast majority did not have documented exacerbations at all,
which limits the statistical power of our study. Because of this
and because of the aforementioned lack of some relevant data
we did not correct the analysis for comorbid conditions25 or
other factors that are associated with an increased risk of
COPD exacerbations. Also, we did not look at (changes in)
prescribed respiratory medication (i.e., inhaled corticosteroids)
that may have affected exacerbation risk.

Zarowitz et al. found a higher rate of COPD exacer-
bations: 22% of the patients experienced at least two COPD
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exacerbations during a 12-months follow up period.15

However, this study was performed in nursing homes in
patients with cognitive impairment, whereas our data were
derived from general practices. In nursing homes, with
many health professionals closely involved in daily care
provision, it is likely that COPD exacerbations are recog-
nized more often than in a general practice setting. Another
explanation for the difference in exacerbation rate between
the two studies could be that patients with COPDwho reside
in nursing homes suffer from more severe COPD.

Dementia and COPD are both slowly developing con-
ditions, and the point at which either diagnosis is finally
made is largely determined by the family/social context,
which is arguably a major influence on when healthcare help
is sought and a diagnosis confirmed. Thus, the point of
diagnosis is not a specific point in time somuch as a context-
determined threshold that has been breached – most likely
when the patient is so frail or the social support so exhausted
that an increase in dependence on the healthcare services is
inevitable. The increase in exacerbations in both study
groups might therefore be evidence of increasing frailty, but
unfortunately structured assessments of frailty or indicators
of frailty such as referrals to social services are not available
in our database.

Since presumably exacerbations may go unnoticed more
often in patients with COPD in an early stage of dementia,
specific attention with regard to supervision of COPD
treatment compliance and support of self-care may be ap-
propriate in these patients. This applies not only to the time
after a formal diagnosis of dementia has been made, but also
beforehand when a GP suspects cognitive decline.

In conclusion, this study appears to be the first attempt to
assess the impact of comorbid dementia on the risk of
exacerbations in patients with COPD. Although exacer-
bation occurrence increased after patients with COPD were
diagnosed with dementia, their change in exacerbation risk
did not seem to differ from the change observed in patients
with COPD without comorbid dementia. Because our study
was hypothesis-generating in nature the results should be
interpreted with caution and translation of the conclusions
to clinical practice avoided. Further research is needed first
to elucidate the impact of (the cognitive impairments pre-
ceding a diagnosis of) dementia and frailty on patients’with
COPD respiratory health, not just in terms of exacerbations
but also for other relevant health outcomes and for the way
respiratory care is provided.

Acknowledgments

The authors appreciate the general practices in the ONE general
practice research network for providing the de-identified electronic
health record data and Reinier Akkermans of the Radboudumc
Research Institute for Medical Innovation, Scientific Institute for
Quality of Healthcare, Radboud University Medical Center for his

statistical advice. The study did not receive research funding from
non-profit organizations or grants from commercial entities.

Author contributions

TS, NdeK, EB and MR designed the study. MR compiled the
dataset. NdeK and TS analysed the data and interpreted the results
of the analyses. NdeK and TS were the major contributors in
writing the manuscript, EB and MR commented on a draft version
of the manuscript. All authors read and approved the final version
of manuscript.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with re-
spect to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, au-
thorship, and/or publication of this article.

ORCID iDs

Erik WMA Bischoff  https://orcid.org/0000-0002-3323-8475
Michael Ricking  https://orcid.org/0000-0001-5076-1826
Tjard R Schermer  https://orcid.org/0000-0002-1391-2995

Data availability statement

The data are not made publicly accessible because variable names,
labels, and codebooks are all in the Dutch language. A de-
identified dataset can be requested from the corresponding author,
in which case relevant variables and labels will be translated to
English.

References

1. Global Initiative for Chronic Obstructive Lung Disease.
Global Strategy for the Diagnosis, Management and Pre-
vention of Chronic Obstructive Pulmonary Disease (2024
Report). https://goldcopd.org/2024-gold-report/#. Accessed:
June 10, 2024.

2. Bischoff EW, Schermer TR, Bor H, et al. Trends in COPD
prevalence and exacerbation rates in Dutch primary care. Br J
Gen Pract 2009; 59(569): 927–933.

3. Xiao X, Xiang S, Xu Q, et al. Comorbidity among inpatients
with dementia: a preliminary cross-sectional study in West
China. Aging Clin Exp Res 2023; 35(3): 659–667.

4. World Health Organization. Dementia. https://www.who.int/
news-room/fact-sheets/detail/dementia. Published 15 March
2023. Accessed June 10, 2024.

5. National Institute for Public Health and the Environment.
[Figures and facts dementia.] http://www.loketgezondleven.
nl/gezondheidsthema/gezond-en-vitaal-ouder-worden/wat-
werkt-dossier-dementie/cijfers-en-feiten-dementie. Accessed
June 10, 2024.

de Kort et al. 7

https://orcid.org/0000-0002-3323-8475
https://orcid.org/0000-0002-3323-8475
https://orcid.org/0000-0001-5076-1826
https://orcid.org/0000-0001-5076-1826
https://orcid.org/0000-0002-1391-2995
https://orcid.org/0000-0002-1391-2995
https://goldcopd.org/2024-gold-report/#
https://www.who.int/news-room/fact-sheets/detail/dementia
https://www.who.int/news-room/fact-sheets/detail/dementia
http://www.loketgezondleven.nl/gezondheidsthema/gezond-en-vitaal-ouder-worden/wat-werkt-dossier-dementie/cijfers-en-feiten-dementie
http://www.loketgezondleven.nl/gezondheidsthema/gezond-en-vitaal-ouder-worden/wat-werkt-dossier-dementie/cijfers-en-feiten-dementie
http://www.loketgezondleven.nl/gezondheidsthema/gezond-en-vitaal-ouder-worden/wat-werkt-dossier-dementie/cijfers-en-feiten-dementie


6. Ma YH, Shen LX, Li YZ, et al. Lung function and risk of
incident dementia: a prospective cohort study of
431,834 individuals. Brain Behav Immun 2023; 109:
321–330.

7. Zhou L, Yang H, Zhang Y, et al. Association of impaired lung
function with dementia, and brain magnetic resonance im-
aging indices: a large population-based longitudinal study.
Age Ageing 2022; 51(11).

8. Taylor CA, Bouldin ED, Greenlund KJ, et al. Comorbid
chronic conditions among older adults with subjective cog-
nitive decline, United States, 2015-2017. Innov Aging 2020;
4(1): igz045.

9. Lutsey PL, Chen N, Mirabelli MC, et al. Impaired lung
function, lung disease, and risk of incident dementia. Am J
Respir Crit Care Med 2019; 199(11): 1385–1396.

10. Liao KM and Chen CY. The association between adherence
and dementia in chronic obstructive pulmonary disease.
Medicine (Baltim) 2019; 98(20): e15646.

11. Liao WC, Lin CL, Chang SN, et al. The association between
chronic obstructive pulmonary disease and dementia: a
population-based retrospective cohort study. Eur J Neurol
2015; 22(2): 334–340.

12. Antonelli IR, Marra C, Giordano A, et al. Cognitive impairment
in chronic obstructive pulmonary disease--a neuropsychological
and spect study. J Neurol 2003; 250(3): 325–332.

13. Dodd JW. Lung disease as a determinant of cognitive decline
and dementia. Alzheimer’s Res Ther 2015; 7(1): 32.

14. Liao KM, Lin TC, Li CY, et al. Dementia increases severe
sepsis and mortality in hospitalized patients with chronic
obstructive pulmonary disease. Medicine (Baltim) 2015;
94(23): e967.

15. Zarowitz BJ and O’Shea T. Chronic obstructive pulmonary
disease: prevalence, characteristics, and pharmacologic
treatment in nursing home residents with cognitive impair-
ment. J Manag Care Pharm 2012; 18(8): 598–606.

16. Gupta A, McKeever TM, Hutchinson JP, et al. Impact of
coexisting dementia on inpatient outcomes for patients ad-
mitted with a COPD exacerbation. Int J Chronic Obstr Pulm
Dis 2022; 17: 535–544.

17. Baird C, Lovell J, Johnson M, et al. The impact of cognitive
impairment on self-management in chronic obstructive pul-
monary disease: a systematic review. Respir Med 2017; 129:
130–139.

18. Commissie Regelgeving Onderzoek (COREON). Code of
conduct for health research. https://www.coreon.org/wp-content/
uploads/2023/06/Code-of-Conduct-for-Health-Research-2022.
pdf. Published June 2023. Accessed June 10, 2024.

19. Snoeck-Stroband JB, Schermer TRJ, Van Schayck CP, et al.
[NHG guideline COPD (third revision)]. Huisarts Wet 2015;
58(4): 198–211.

20. Faul F, Erdfelder E, Buchner A, et al. Statistical power an-
alyses using G*Power 3.1: tests for correlation and regression
analyses. Behav Res Methods 2009; 41(4): 1149–1160.

21. Baranger DAA, Finsaas MC, Goldstein BL, et al. Tutorial:
power analyses for interaction effects in cross-sectional re-
gressions. Advances in Methods and Practices in Psycho-
logical Science 2023; 6(3): 25152459231187531.

22. Langsetmo L, Platt RW, Ernst P, et al. Underreporting ex-
acerbation of chronic obstructive pulmonary disease in a
longitudinal cohort. Am J Respir Crit Care Med 2008; 177(4):
396–401.

23. Speechly CM, Bridges-Webb C and Passmore E. The path-
way to dementia diagnosis. Med J Aust 2008; 189(9):
487–489.

24. Geraets I, Schermer T, Kocks JWH, et al. Primary care cohort
study in the sequence of diagnosing chronic respiratory
diseases and prescribing inhaled corticosteroids. NPJ Prim
Care Respir Med 2018; 28(1): 37.

25. Westerik JA, Metting EI, van Boven JF, et al. Associations
between chronic comorbidity and exacerbation risk in pri-
mary care patients with COPD. Respir Res 2017; 18(1): 31.

26. Luijks HD, de GrauwWJ, Bor JH, et al. Exploring the impact
of chronic obstructive pulmonary disease (COPD) on diabetes
control in diabetes patients: a prospective observational study
in general practice. NPJ Prim Care Respir Med 2015; 25:
15032.

27. National Institute for Health and Care Excellence. Chronic
obstructive pulmonary disease in over 16s: diagnosis and
management. NICE guideline [NG115]. https://www.nice.org.
uk/guidance/ng115/chapter/Recommendations#managing-
exacerbations-of-copd Published 5 December 2018. Ac-
cessed June 10, 2024.

28. Wedzicha JAEC-C, Miravitlles M, Hurst JR, et al. Man-
agement of COPD exacerbations: a European respiratory
society/American thoracic society guideline. Eur Respir J
2017; 49(3).

8 Chronic Respiratory Disease

https://www.coreon.org/wp-content/uploads/2023/06/Code-of-Conduct-for-Health-Research-2022.pdf
https://www.coreon.org/wp-content/uploads/2023/06/Code-of-Conduct-for-Health-Research-2022.pdf
https://www.coreon.org/wp-content/uploads/2023/06/Code-of-Conduct-for-Health-Research-2022.pdf
https://www.nice.org.uk/guidance/ng115/chapter/Recommendations#managing-exacerbations-of-copd
https://www.nice.org.uk/guidance/ng115/chapter/Recommendations#managing-exacerbations-of-copd
https://www.nice.org.uk/guidance/ng115/chapter/Recommendations#managing-exacerbations-of-copd

	Exploring the impact of comorbid dementia on exacerbation occurrence in general practice patients with chronic obstructive  ...
	Introduction
	Methods
	Study design and data source
	Study population
	Matching procedure
	Outcome
	Statistical analyses

	Results
	Characteristics of the study population
	Number of exacerbations

	Discussion
	Acknowledgments
	Author contributions
	Declaration of conflicting interests
	Funding
	ORCID iDs
	Data availability statement
	References


