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COPD has become an important public health problem all over the world.1,2 In China,
COPD has also become the third leading cause of death and the second leading cause
of quality of life, along with increased smoking rate, air pollution, and coal burning
issues.3 Additionally, unlike the Western developed countries, there are some serious issues related to the low level of diagnosis and treatment of COPD in China.
Data showed that only 35.0% of the patients were aware of their COPD condition
or diagnosed by doctors, and more than half of the patients with definite diagnosis
discontinued medication voluntarily.4 This low awareness rate and inadequate treatment have resulted in severe complications and severe impact on quality of life.5,6
As we know, COPD is associated with a series of comorbidities, including ischemic
heart disease, hypertension, diabetes, lung cancer, and so on.7 In addition, recent
studies have shown that COPD was associated with neurological impairment, cognitive decline, and even dementia.8,9 However, there have been no conclusive evidences
yet, and most of the related studies were cross-sectional or case-control design, based
on inpatients with small samples size.10–12 There has been little evidence based on
prospective, large-sample studies.13 Hence, we used the data from a representative
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Background: COPD may lead to cognitive impairment or even dementia. However, the current
conclusions are inconsistent with little evidence from prospective, large-sample studies. This
study was designed to explore the association of COPD with mild cognitive impairment (MCI)
and dementia risk based on a cohort study.
Patients and methods: All participants were from the Chinese Longitudinal Health Longevity
Survey (CLHLS) 2011/2012 waves. The follow-up survey was conducted in 2014 and the
incidence of MCI and dementia were recorded.
Results: During the 3-year follow-up period, 712 new cases of MCI and 83 new cases of
dementia were diagnosed. The incidence of MCI and dementia were higher in those with COPD
than those without COPD at baseline. Cox analysis showed that the HRs of COPD for MCI
and dementia incidence were 1.486 (95% CI: 1.207–1.855) and 1.896 (95% CI: 1.079–3.330),
respectively after adjusting for related covariates. For different baseline smoking status, those
who were current smokers had the highest HRs of COPD for MCI and dementia.
Conclusion: Baseline COPD was independently associated with increased risk of MCI and
dementia incidence among Chinese elderly, and the association was more pronounced among
those who were current smokers.
Keywords: chronic obstructive pulmonary disease, dementia, cohort
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large-sample cohort of Chinese elderly from the community to investigate the relationship between baseline COPD
status and cognitive decline, and also to explore the impact
of smoking on this association.

Patients and methods
Study population
The data used in this study are from the Chinese Longitudinal Health Longevity Survey (CLHLS) 2011/2012 wave.
Details of the design and investigation plan for the study
can be found in previously published literature.14 All the
related information including demographics, disease history, and cognitive function (mini-mental state examination,
[MMSE]) was collected by trained staff. The follow-up
survey was conducted in 2014, and the cognitive function

and dementia incidence were calculated as the outcome
variables.
The flow chart of research participants included was
shown in Figure 1. In 2011/2012 survey wave, there were a
total of 9,765 Chinese elderly from the community included.
After excluding those who lacked follow-up information,
were missing important variable data, or had been diagnosed
with mild cognitive impairment (MCI) or dementia at baseline, finally, there remained 4,735 elderly who fully qualified
for the data analysis.

Definitions
MCI was defined as positive if the MMSE score was below 17
for illiterate participants, below 20 for those with 1–6 years
of education, or below 24 for those who had over 6 years
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Figure 1 Flowchart of inclusion of participants.
Abbreviation: MMSE, mini-mental state examination.
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of education among Chinese people. COPD diagnosis was
recorded based on the self-report.
Smoking and alcohol drinking status were recorded and
divided into three categories (current, ever, never) according
to the questionnaire.

Statistical analyses

The continuous variable was expressed as mean ± SD, and
the categorical variable was expressed as n (%). Student’s
t-test/variance analysis and chi-squared test were used for
comparison between groups. Cox proportional hazards model
was used to calculate HRs and 95% CI. We calculated the HRs
of COPD for both MCI and dementia incidence, and adjusted
related variables. P,0.05 was considered as statistically significant, and all analyses were conducted using SPSS software
(version 22.0, IBM Corporation, Armonk, NY, USA).

Ethics approval and consent to
participate
The study was approved by the Biomedical Ethics Committee
of Peking University and each respondent signed a written
informed consent.

Results
Baseline characteristics of 4,735 elderly were listed in
Table 1. The average age was 82.91±9.74 years, 42.5% of
the elderly were illiterate, 52.8% were divorced/widowed,
and only approximately 20.0% were currently smoking and
drinking alcohol. Regarding gender, female elderly had older
age, higher body mass index (BMI) and blood pressure levels,
lower education level, and lower smoking and alcohol drinking rates (P,0.05). The prevalence of hypertension, diabetes,
and stroke did not show a gender difference (P.0.05). A total
of 515 (10.9%) people had baseline COPD and the baseline
MMSE score was 22.87+3.52.

Incidence of MCI and dementia according
to baseline COPD status
During the 13,496 person-years of follow-up, there were
a total of 712 newly diagnosed MCI cases. The incidence
in 3 years was 15.0% (95% CI: 14.0%–16.1%), and the
incidence density was 5.3 (95% CI: 4.9–5.7) per 100 personyears. A sum of 83 cases of new onset dementia was diagnosed. The incidence rate was 1.8% (95% CI: 1.4%–2.1%)
in 3 years, and the incidence density was 0.6 (0.5–0.8) per
100 person-years. The incidence of both MCI and dementia
was higher in those with COPD than in those without COPD
at baseline (P,0.05) (Table 2).
International Journal of COPD 2019:14
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HRs and 95% CI of MCI and dementia
incidence according to baseline COPD
and smoking status
Table 3 showed the HRs of baseline COPD for MCI and
dementia incidence during follow-up according to baseline
smoking status. Cox analysis showed that the HRs of MCI
and dementia incidence caused by COPD were 1.691
(95% CI: 1.442–1.999) and 1.996 (95% CI: 1.226–3.341),
respectively. After adjusting for age, gender, marital status,
education level, alcohol drinking, current exercise, baseline
BMI, baseline prevalence of hypertension, diabetes, and
stroke, the adjusted HRs were 1.486 (95% CI: 1.207–1.855)
and 1.896 (95% CI: 1.079–3.330), respectively. For different
baseline smoking status, the adjusted HRs of COPD for MCI
and dementia incidence were higher in those who were currently smoking at baseline, the HRs and 95% CI were 2.281
(95% CI: 1.443–3.608) and 3.378 (95% CI: 1.088–10.490)
respectively, compared with the general population.

Discussion
This large-sample, community-based cohort study revealed
that baseline COPD status was independently associated with
both MCI and dementia incidence, and this association was
affected by smoking status.
COPD is a common chronic disease which is associated
with abnormal lung inflammation caused by harmful gases
or particles, characterized by persistent airflow restriction,
and often further leads to pulmonary heart disease and/
or respiratory failure. Some studies have focused on its
relationship with neurologic function, but with inconsistent conclusions.12 Data based on the Atherosclerosis Risk
in Communities (ARIC) study showed that reduced lung
function was associated with poor cognitive performance
and higher risk of dementia hospitalization.15 Data based on
Taiwanese National Health Insurance Research Database
showed that COPD patients exhibited a 1.27-fold higher risk
of developing dementia.13 The results of the cohort study
presented in this study were in agreement with most of the
previous results. Baseline COPD status was independently
associated with MCI and dementia incidence, providing
prospective evidence for the association.
Smoking status affected the association between COPD
and cognitive function, including both MCI and dementia.
Results showed that this association was predominant among
those who were current smokers. There are limited studies
on this topic. Evidence has shown that smoking produces
harmful gases and particles, the culprit of abnormal inflammation, and consequently results in airflow restriction and
submit your manuscript | www.dovepress.com
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Characteristics

Total (n=4,735)

Gender

P-value

Male (n=2,173)

Female (n=2,562)

Mean ± SD
Age (years)

82.91±9.74

82.21±9.33

83.74±10.13

,0.001

BMI (kg/m2)

21.98±4.01

21.86±3.59

22.12±4.46

0.032

SBP (mmHg)

137.18±20.47

136.09±19.95

138.46±20.99

,0.001

DBP (mmHg)

80.88±11.88

80.96±11.54

80.77±12.24

0.578

MMSE score

22.87±3.52

23.02±3.05

22.70±3.87

0.081

N (%)
Education (years)

,0.001

0 years

2,012 (42.5)

493 (33.1)

1,519 (59.2)

1–6 years

1,969 (41.6)

1,226 (45.1)

743 (29.0)

$7 years

754 (15.9)

454 (21.8)

300 (11.7)

Married

2,234 (47.2)

892 (41.0)

1,342 (52.4)

Widowed/divorced/other

2,501 (52.8)

1,281 (59.0)

1,220 (47.6)

Marital status

,0.001

Smoking

,0.001

Current

1,092 (23.1)

808 (37.2)

284 (11.1)

Ever

802 (16.9)

575 (26.5)

227 (8.9)

Never

2,841 (60.0)

790 (36.3)

2,051 (80.0)

Current

1,004 (21.2)

702 (32.3)

302 (11.8)

Ever

699 (14.8)

480 (22.1)

219 (8.5)

Never

3,032 (64.0)

991 (45.6)

2,041 (79.7)

Yes

1,950 (41.2)

849 (39.1)

1,101 (43.0)

No

2,785 (58.8)

1,324 (60.9)

1,461 (57.0)

Yes

1,433 (30.3)

664 (30.6)

769 (30.0)

No

3,302 (69.7)

1,509 (69.4)

1,793 (70.0)

Yes

782 (16.5)

361 (16.6)

421 (16.4)

No

3,953 (83.5)

1,812 (82.4)

2,141 (83.6)

Yes

350 (7.4)

155 (7.1)

195 (7.6)

No

4,385 (92.6)

2,018 (92.9)

2,367 (92.4)

Alcohol drinking

,0.001

Current exercise

0.007

Hypertension

0.102

Diabetes

0.489

Stroke

0.531

COPD

,0.001

Yes

515 (10.9)

194 (8.9)

321 (12.5)

No

4,220 (89.1)

1,979 (91.1)

2,241 (87.5)

Note: Data are mean ± SD for continuous values or % for category values.
Abbreviations: BMI, body mass index; MMSE, mini-mental state examination.

finally hypoxia,16,17 which was the main cause of cognitive
impairment induced by COPD.18,19 This suggests that smoking cessation cannot only improve lung function and slow
down COPD progression, but also improve neuronal function
decline caused by COPD.
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This study has several advantages. CLHLS is a welldesigned, long-term follow-up, reliable, large-sample, representative cohort study of the elderly in China. In addition,
unlike previous retrospective studies or small-sample studies,
this study provided prospective evidence about the impact
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Table 2 Incidence of mild cognitive impairment (MCI) and dementia according to baseline COPD status
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Variables

Total (n=4,735)

Baseline COPD status
Yes (n=515)

No (n=4,220)

Number of incident cases

97

615

712

Incidence (%)

18.8 (15.5–22.2)

14.6 (13.5–15.6)

15.0 (14.0–16.1)

Total person-years

1,469

12,027

13,496

Incidence rate (per 100 person-years)

6.6 (5.3–7.9)

5.1 (4.7–5.5)

5.3 (4.9–5.7)

Number of incident cases

15

68

83

Incidence (%)

2.9 (1.5–4.4)

1.6 (1.2–2.0)

1.8 (1.4–2.1)

Total person-years

1,456

11,948

13,404

Incidence rate (per 100 person-years)

1.0 (0.5–1.5)

0.6 (0.4–0.7)

0.6 (0.5–0.8)

Total
MCI

Dementia

of COPD on cognitive function based on a large sample of
elderly population in a 3-year cohort study.
On the other hand, there were still some deficiencies in
this study. Firstly, all the disease information came from the
subjects’ self-report, and there were certainly some cases
of under-reporting, which reduced the effect. Secondly, the
Table 3 HRs and 95% CI of baseline COPD status for mild
cognitive impairment (MCI) and dementia incidence according to
gender and smoking status
Variables

Models

HR (95% CI)

P-value

Crude model

1.691 (1.442–1.999)

,0.001

Model 1

1.518 (1.225–1.882)

,0.001

Model 2

1.497 (1.208–1.856)

,0.001

Model 3

1.486 (1.207–1.855)

,0.001

Crude model

1.996 (1.226–3.341)

0.040

Model 1

1.917 (1.092–3.365)

0.023

Model 2

1.899 (1.078–3.346)

0.026

Model 3

1.896 (1.079–3.330)

0.026

Crude model

2.341 (1.516–3.616)

,0.001

Model 1

2.262 (1.455–3.518)

,0.001

Model 2

2.244 (1.426–3.530)

,0.001

Model 3

2.281 (1.443–3.608)

,0.001

Crude model

3.482 (1.165–10.402)

0.025

Model 1

3.261 (1.082–9.827)

0.036

Model 2

3.425 (1.117–10.502)

0.031

Model 3

3.378 (1.088–10.490)

0.035

Total
MCI

Dementia

Currently smoking
MCI

Dementia

Notes: Model 1: adjusted for age, gender, marital status, education level. Model
2: adjusted for alcohol drinking, current exercise, baseline body mass index, plus
those adjusted in model 1 (smoking status was included in the model with total
population). Model 3: adjusted for baseline prevalence of hypertension, diabetes,
stroke, plus those adjusted in model 2.

International Journal of COPD 2019:14

study removed those who had MCI at baseline, retaining
only those with normal cognitive function, so the incidence
of dementia was lower. Thirdly, we lacked information
about COPD treatment and control status. Therefore, it is
impossible to compare the risk of cognitive impairment
between patients who received treatment and those who did
not. Fourth, we did not have information on specific types of
dementia, such as Alzheimer’s or vascular dementia or other
types, so it is impossible to distinguish the different effects
of COPD on specific types of dementia.

Conclusion
In summary, the results of this study showed that COPD
was an important and independent risk factor for cognitive
function and dementia in the elderly, and the association was
more pronounced among those who were current smokers.
This suggested that clinicians should not only pay attention
to the effect of COPD on cardiopulmonary function, but
also on cognitive function, to avoid more serious cognitive
impairment and reduce disease burden, especially among
smokers.
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