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Abstract

Objective—To examine the association of common chronic disease and multimorbidity with

subjective cognitive impairment (SCI) and cognitive impairment no-dementia (CIND), and to

explore the contribution of genetic background and shared familial environment to these

associations.

Design—Population-based twin study.

Setting—Nationwide Swedish twins.

Subjects—11,379 dementia-free individuals aged ≥ 65 from the Swedish Twin Registry.

Main Outcome Measures—SCI was defined as subjective complaint of cognitive change

without objective cognitive impairment, and CIND was ascertained according to the standard

definition. Chronic diseases were classified based on international criteria, and multimorbidity was

assessed as the co-occurrence of at least two chronic diseases in the same individual.

Results—In unmatched, fully-adjusted regression models, musculoskeletal, respiratory, and

urological diseases were significantly associated with increased odds ratios (ORs) of both SCI and

CIND. Circulatory and gastrointestinal disorders were related to SCI, while endocrine diseases

were associated with CIND. The adjusted ORs of multimorbidity were 2.1 [95% Confidence

Intervals (95% CI): 1.8–2.3] for SCI and 1.5 for CIND (95% CI: 1.3–1.8). There was a significant

dose-dependent relationship between number of chronic diseases and ORs for SCI but not for

CIND. In co-twin control analyses, the chronic diseases-SCI association remained significant but

the association with CIND was no longer statistically significant.
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Conclusion—Chronic diseases are associated with both SCI and CIND and the association is

stronger when there is multimorbidity. Genetic and shared environmental factors may partially

explain the association of CIND but not that of SCI with chronic diseases.
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Introduction

In progressively aging populations, cognitive impairment and other chronic diseases have

become one of the greatest challenges to health care systems, representing the major cause

of loss of life and health worldwide.1 As chronic diseases may co-occur in the elderly

person,2 the concept of multimorbidity has been proposed and is often defined as the co-

existence of two or more chronic conditions. In addition to strongly influencing physical

function,3 chronic diseases may also affect cognitive functioning leading to cognitive

impairment.4–7 This intermediate stage of cognitive deterioration has gained clinical and

public health relevance on the ground of its strong association with incident dementia.8

During the past two decades, different definitions of cognitive impairment have been

proposed. In epidemiological studies the construct of cognitive impairment no dementia

(CIND) has been frequently used.910 CIND includes people who have objective cognitive

deficits but do not fulfill criteria for dementia. Recently, it has been suggested that objective

cognitive impairment may be preceded by a stage when the cognitive changes are merely

subjective.11 At this stage pathological brain changes may already be occurring but are not

yet behaviorally manifest and cannot be captured by cognitive tests.12 It has been shown that

people with subjective cognitive impairment (SCI) are between 3.5 and 4.5 times more

likely to develop dementia after 1 to 7 years.1314

Only few studies have explored the association between chronic diseases and subjective

cognitive complaints15, 16 and, to date, the only study that excluded CIND from the

definition of SCI, as we did, found no association between SCI and individual chronic

disease.17 Other studies addressing the relation of CIND and chronic diseases were

conducted on relatively small samples without the assessment of multimorbidity.4–7

Although a life-course basis for cognitive dysfunction and chronic disease has been

suggested,18 the contribution of genetics and early-life environments to the association

between multimorbidity and cognitive impairment has not been investigated. In the current

investigation, conducted in the framework of the large, population-based, Swedish twin-

study on aging and dementia (HARMONY), we aimed to: 1) examine the association of

individual chronic disease and multimorbidity with SCI and CIND; and 2) explore the

contribution of genetic background and early-life environments to these associations.
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Methods

Study Population

Participants were members of the nationwide Swedish Twin Registry. In 1998–2001, all

living twins in the registry born in 1935 and earlier (aged ≥65 years) were invited to

participate in HARMONY, a population-based twin study of aging and dementia.19 Of the

20,269 eligible twin individuals, 5,771 were not reached by phone and 712 were reached but

unable to partake in the interview and had no available informant. For a further 93 subjects

the information was incomplete or missing. Of the remaining 13,693 twin individuals, 1138

were unable to participate in the interview because of sickness or severe cognitive

impairment but had an interviewable next of kin. Among the 12,555 participants with

cognitive screening data, people with: dementia (n=144), questionable dementia (n=125),

cognitive impairment and missing clinical workup (n=358), or mental retardation (n=1) were

excluded. Of 11,927 dementia-free twin individuals, 548 subjects were excluded because of

missing data, leaving 11,379 twin individuals with complete data for the current analysis.

Informed consent was requried from all participants during the telephone interview and

again in the clinical phase. The data collection precedures were reviewed and approved by

the Regional Ethic Committee at Karolinska Institutet, Stockholm, Sweden; and by the

institutional review board of the University of Southern California, California, USA.

Cognitive assessment

The cognitive status of the participants was first assessed by administrating a previously

validated telephonic interview (TELE).20, 21 Performance on the TELE is summarized in a

total score that ranges from 0 (worst performance) to 19 (best performance). TELE

interview examines the following four cognitive areas: 1) orientation, assessed by 10 items

of the mental status questionnaire (MSQ); 2) attention, measured by counting backwards in

threes; 3) reasoning, tapped with questions about similarities and differences between pairs

of nouns; and 4) episodic memory, evaluated using a three-item free recall task. In case of

failure to recall all the items in the free recall condition, the subjects were administered a

recognition task, in which they were required to identify the correct word or words within a

list of distractors. TELE includes also a section investigating cognitive complaints, with a

general question asscertaining subjective memory change “Have you noticed any change in

your memory during the last three years?”, followed by more specific questions focusing on

different cognitive problems such as forgetting errands, forgetting people’s name, forgetting

appointments, forgetting familiar places, and forgetting words. Further questions addressed

whether respondents were living independently, their employment status, their recent visits

for medical care, their eyesight and hearing, assistance with practical tasks in daily life, and

their mood.

When people did not perform optimally or could not perform TELE, an informant was

interviewed with questions regarding the subject’s health, functional status, activities of

daily living, and employment status. If cognitive problems were indicated, follow-up

questions were used to obtain a history of the impairment and the pattern of decline, as well

as a description of any contacts with the healthcare system concerning health problems. The
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eleven items of the Blessed Dementia Rating Scale (BDRS) were also included in the

informant interview to assess cognitive functioning in everyday activities. The BDRS ranges

from 0 to 17, with higher score indicating greater frequency of problems.22

Finally, people who were suspected of cognitive dysfunction according to TELE and BDRS

combined underwent a comprehensive in-person dementia workup. The dementia workup

included a physical and neurological examination, a review of medical history, informant

interview, and a neuropsychological assessment as described in the protocol of the

Consortium to Establish a Registry for Alzheimer’s Disease (CERAD).

Definition of dementia, SCI and CIND

Clinical diagnoses of dementia followed DSM-IV criteria.23 Preliminary diagnoses made by

the interviewing team were reviewed by a diagnostic board consisting of a neurologist and a

psychologist. When DSM-IV criteria were completely fulfilled, subjects were diagnosed as

having “dementia” in contrast with a category of “questionable dementia” which was used

for individuals who did not fulfill one of the first three DSM-IV diagnostic criteria but did

exhibit either cognitive impairment or functional disability.19

SCI was defined as any perceived cognitive change in the last three years in otherwise

cognitively intact people. The operationalization criteria of SCI included: 1) presence of

subjective cognitive complaint was defined as self-reported memory change within the last

three years that was asked to the subject as part of TELE; 2) absence of objective cognitive

impairment defined as CIND, as described below; 3) absence of dementia defined on the

basis of the clinical diagnosis, as described above.

CIND was defined according to current criteria9, 10 as cognitive impairment in the absence

of dementia including: 1) presence of cognitive impairment defined as a performance at least

two standard deviations below the age- and education-specific mean at any of the four

cognitive tasks of TELE; and 2) absence of dementia defined on the basis of a clinical

diagnosis following the DSM-IV criteria, as described above. The age- and education-

specific means of TELE’s cognitive tasks were based on the average performance of the

dementia-free population classified in eight age- and education-specific groups. Due to the

operational definitions adopted in this study, SCI and CIND were mutually exclusive,

although CIND included people with and without subjective cognitive complaints.

A further category was created for people with no cognitive impairment (NCI), subjective or

objective.

Covariates collection and definition

Sociodemographics and zygosity—Information on age, sex and zygosity status was

obtained from the Swedish Twin Registry. Information on education was gathered during

the subject’s telephonic interview and verified by an informant when the subject was unable

to be interviewed or did not perform well on the TELE. The validity of ascertainment of

zygosity based on self-reports of similarity has been tested against blood markers and found

valid in 99% of the cases.24
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Age in years was categorized in four groups of five years each, plus a fifth group of people

aged 85 years and over. Education was categorized into three groups based on the years of

attained formal education, ranging from low (0 to 7 years), to average (8 to 10 years) and

high (more than 10 years) education. There were four possible categories of the variable

zygosity: monozygotic, in case of identical twins; same-sex dizygotic; unlike-sex dizygotic;

and undetermined. This latter category included twin individuals for whom zygosity could

not be ascertained.

Chronic diseases—Medical history was obtained from two sources: a) the inpatient

register system, and b) self- and informant reports. The inpatient register encompasses all

hospital admissions in Sweden from 1969 onwards. The International Classification of

Disease, 8th revision (ICD-8) was used in the register system until 1986; from 1987, the

International Classification of Disease, 9th revision (ICD-9) was adopted. Diagnoses

regarding common chronic diseases25 were grouped according to the International

Classification of Disease, 9th revision (ICD-9) as described in Table 2. More specifically,

psychosis (dementia excluded) and affective disorders included ICD-8, 9 codes: 291–299.

Ischemic heart disease included ICD-8, 9 codes: 410–414. Cardiac dysrhythmia, heart

failure or other myocardial insufficiency included ICD-8, 9 codes: 427 and 428.

Hypertension included ICD-8 codes: 400–404; and ICD-9 codes: 401–405. Stroke included

ICD-8, 9 codes: 430–438. Articular diseases included ICD-8 codes: 712–718; and ICD-9

codes: 710–719. Osteoporosis included ICD-8 code: 723; and ICD-9 code: 733. Hip fracture

included ICD-8 code: N820; and ICD-9 code: 821. Chronic obstructive pulmonary disease

(COPD) included ICD-8, 9 codes: 491. Emphysema included ICD-8, 9 codes: 492. Asthma

included ICD-8, 9 codes: 493. Diabetes included ICD-8, 9 codes: 250. Thyroid dysfunction

included ICD-8, 9 codes: 240–246. Intestinal diverticula included ICD-8, 9 codes: 562.

Ulcerous colitis included ICD-8 code: 563, and ICD-9 code: 556. Crohn’s disease included

ICD-8 code: 563; and ICD-9 code 555. Liver cirrhosis included ICD-8, 9 codes: 571.

Cholelithiasis included ICD-8, 9 codes: 574. Renal failure included ICD-8 code: 582; and

ICD-9 code 585. Renal calculosis included ICD-8, 9 codes: 592. Prostate hypertrophy

included ICD-8, 9 codes: 600. Recurrent cystitis included ICD-8, 9 codes: 595. Malignant

tumors included ICD-8 codes 140–209; and ICD-9 codes: 140–208.

According to previous research, multimorbidity was defined as having at least two chronic

diseases co-occurring in the same individual.25

Current affective symptoms—Depressive symptoms were assessed during the

telephone screening using the short form of the Center for Epidemiologic Studies

Depression Scale (CES-D).26, 27 The short CES-D consists of 11 items scored on a 0 to 3

scale and related to the frequency of symptoms (from 0=rarely/none to 3=most/all of the

time). Two items referring to feeling happy and enjoying life are reverse scored. The other

nine items refer to poor appetite, feeling depressed, feeling like everything is an effort,

restless sleep, feeling lonely, feeling that people are unfriendly, feeling sad, feeling disliked,

and feeling of not being able to get “going”. CES-D total score was dichotomized using a

cut-off of 9.26
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Anxiety symptoms were assessed during the telephone screening by using the Composite

International Diagnostic Interview – Short Form (CIDI-SF).28 People were classified as

having current anxiety symptoms if they reported any episode of worry or anxiety and

answered positively to the question “are you still anxious?”.

Data analysis

The characteristics of participants with SCI, CIND and NCI were compared using chi-square

tests for categorical variables, and one-way ANOVA or Mann-Whitney test for continuous

variables. The association of chronic diseases with SCI or CIND was performed following

two strategies: 1) case-control analysis comparing individuals with SCI/CIND with those

classified as NCI, using Generalized Estimating Equation (GEE) models; and 2) matched

case-control analysis comparing twin pairs discordant for cognitive status (e.g. twin a=SCI/

CIND, twin b=NCI) using Conditional Logistic Regression. GEE analysis is conceptually

equivalent to logistic regression, but controls for the clustering of twins within a pair.

Conditional Logistic Regression allows matching for unmeasured familial factors, such as

genetic background and shared familial environment. If the association found with GEE

models becomes attenuated in Conditional Logistic Regression models, familial factors are

likely to play a role in the association. In contrast, if the association remains significant, the

influence of genetic background and early environmental factors are likely to be marginal.24

In basic adjusted models, age, sex, education, and zygotic status were considered as

potential confounders. In addition to this, all other chronic diseases, current anxiety and

current depressive symptoms were added in fully adjusted models.

To assess if there was a dose-dependent effect in the association between chronic diseases

with SCI and CIND, the total number of chronic diseases co-occurring in the same

individual was computed. Two summary variables were created based on the number of

chronic diseases, one variable on 3-level ordinal scale (0, 1, 2+) and one variable on a 4-

level ordinal scale (0, 1, 2, 3+).

Missing values were imputed using Multiple Imputation based on available information on

covariates.29

All statistical analyses were performed with the statistical software packages PASW 18.0

and STATA 10.0.

Results

Characteristics of the study participants by cognitive status are reported in Table 1.

Compared to NCI, both SCI and CIND were older (SCI: F=83.1, p <0.001; CIND: F=63.2,

p<0.001), and people with CIND were less educated (F=110.1, p<0.0001). There was no

difference in gender and zygosity among the three groups. SCI and CIND subjects had

higher prevalence of all diseases, with the exception of cancer, compared with NCI.

In GEE models for all participants (n=11,379), mental, circulatory, musculoskeletal,

respiratory, endocrine, gastrointestinal, urological diseases and malignancy were

significantly associated with increased odds of SCI in basic adjusted models. Similarly,
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mental, circulatory, musculoskeletal, respiratory, endocrine, and urological diseases were

associated with increased odds of CIND. In fully adjusted models, the associations of

endocrine diseases and cancer with SCI and that of circulatory disease with CIND were no

longer significant (Table 3).

There was a significant dose-dependent relationship between number of chronic diseases

and odds of SCI, while in CIND this effect was less clearly linear (Figure 2).

Multimorbidity, defined as the co-occurrence of two or more chronic diseases in the same

individual, was present among 61% (n=2,817) of people with SCI, compared to 58%

(n=1,616) of CIND and 49% (1,895) of NCI people. In unmatched case-control GEE

models, multimorbidity was associated with SCI and CIND, both after basic (SCI: OR 2.0,

95% CI 1.8–2.3; CIND: OR 1.5, 95% CI 1.3–1.8) and full adjustment (SCI: OR 1.9, 95% CI

1.7–2.2; CIND: OR 1.4, 95% CI 1.3–1.7).

In Conditional logistic regression models with SCI- or CIND-discordant twin pairs (n=1,720

and n=926) (Table 4), the associations of chronic diseases with CIND were no longer

significant, with the exception of cancer. In contrast, the associations of SCI with most

chronic diseases, including musculoskeletal, respiratory, gastrointestinal and urological

diseases were unchanged. The dose-dependent association with number of chronic diseases

was still observable for SCI but not as prominently for CIND (Figure 2). Similarly, in

conditional logistic regression models, multimorbidity was still associated with SCI (OR

1.9, 95% CI 1.4–2.6) but no longer with CIND (OR 1.3, 95% CI 0.9–2.0).

Discussion

In this population-based study of Swedish twins, chronic diseases were associated to

increased odds of SCI and CIND. Both SCI and CIND were related to mental,

musculoskeletal, respiratory, and urological diseases. Although groups of diseases have been

investigated sparsely in relation to subjective or objective cognitive impairment, available

data support our findings. In particular, mental diseases have been associated with cognitive

complaints and CIND, and there is agreement about the complex relationship of psychiatric

conditions with subjective and objective cognitive functioning.5, 11, 30, 31 Regarding

musculoskeletal diseases, the relationship between osteoporosis, hip fracture and cognitive

decline has previously been observed,5, 32 while articular diseases are associated with

chronic pain that, in turn, have been related to cognitive complaints33 and slower cognitive

processing speed.34 Our findings of an association of SCI and CIND with respiratory and

urological diseases are in agreement with previous reports linking asthma and COPD to

cognitive impairment35, 36 and with the growing evidence of an association between chronic

kidney disease and reduced cognitive performance.37, 38

SCI, but not CIND, was associated with circulatory and gastrointestinal diseases. Our results

regarding circulatory diseases and SCI are at odds with a study that did not find an

association between SCI and specific circulatory diseases17 but are in agreement with a

report on improved subjective cognitive functioning after successful coronary bypass

surgery.39 The present finding of a lack of association of circulatory diseases with CIND is

in line with some5, 7, 40 but in disagreement with other sets of evidence.57, 41 Discrepancies
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can be explained by alternative operationalizations of CIND, differential severity and types

of circulatory disease, and heterogeneity in study populations. On the other hand,

gastrointestinal diseases have generally been neglected in relation to cognition. One

exception is the known association of impaired cognition with severe liver disease and,

recently, also with mild biliary cirrhosis.42 Our finding of an association with SCI can imply

that gastrointestinal diseases have an impact on sub-clinical forms of cognitive impairment.

CIND, but not SCI, was associated with endocrine diseases. This is in agreement with

previous studies, which reported that diabetes and thyroid dysfunction were positively

associated with cognitive impairment.43, 44 The lack of association of endocrine diseases

with SCI may be explained with the severity of the cognitive deficits linked to this type of

somatic condition, which may make more likely for subjects with endocrine diseases to be in

the CIND rather than in the SCI category.

Finally, we did not find an association with malignancy in either SCI or CIND, when

considering unmatched analysis conducted on the whole cohort. This is in line with some

reports45 but is at odds with other investigations that focused on the relationship between

specific cognitive functions and types of cancer,45 aspects not investigated in the present

study.

We further observed a dose-dependent effect in the relationship of chronic diseases with SCI

and CIND. This effect was linear in SCI but not in CIND. In particular, multimorbidity

defined as having at least two chronic diseases25 was associated with 100% increased odds

of SCI and to 50% increased odds of CIND, after adjustment for sociodemographic

variables and zygosity. Further adjustment for current affective symptoms did not alter the

association. Our findings are in agreement with previous studies that reported a positive

association between cognitive complaints and CIND with poor health and

multimorbidity.4–6, 15, 16

Both general and specific mechanisms may lie behind the association of SCI and CIND with

chronic diseases. Examples of specific mechanisms are low oxygen levels in chronic

respiratory diseases, insulin imbalance in diabetes and thyroid hormone deficiency or excess

in thyroid dysfunction, all conditions that can directly affect the brain. At a more general

level, both physical and mental co-morbidities can generate tiredness and lack of

concentration, possibly resulting in the subjective feeling of “not being as sharp as before”

and in eventual impaired cognitive performance. Another mechanism that may be involved

is the reduction in functional independence associated with several chronic diseases and the

consequent reduction in leisure and social activities, known protective factors for cognitive

decline.46 Moreover, several chronic conditions can reduce the amount or the quality of

sleep, with known reduced cognitive efficiency47 and long-term increased risk of cognitive

impairment.48 In addition, chronic stress may accompany chronic diseases and affect the

brain through the imbalance of the adrenocortico axis.49 It has also been suggested that both

circulatory and kidney diseases might affect the brain through microvascular damage,45

while a possible cytokine activated immune system dysregulation in the brain may be a

common response to inflammation or injury in any organ system in the body.45 Finally,

most chronic diseases are pharmacologically treated and possible effects of medications on
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the brain or on cognitive performance cannot be ruled out50 especially in the case of

multimorbidity, which often leads to polypharmacy.515

In co-twin control analysis, the association of CIND with malignancy was strengthened and

reached significance. This suggests that the effect of cancer on cognition may be mediated

by environmental factors related to adult life and confirms the results of a previous study on

a smaller sample of Swedish twin pairs that reported an association between cancer and

cognitive dysfunction.52 We observed that confounding by familial factors attenuated the

associations of CIND with all other disease clusters, including mental, musculoskeletal,

respiratory, endocrine, gastrointestinal and urological diseases. This indicates a role for

genetic background and shared familial environment in determining the relationship of

CIND with most chronic diseases. On the other hand the association of SCI with

musculoskeletal, respiratory, gastrointestinal and urological diseases was not influenced by

familial factors. This implies that, at least at the level of SCI, adult life environment plays

the major role in determining the association with most chronic diseases. Considering that

several aspects related to adult environment are potentially modifiable, the present findings

have important implications for possible preventive interventions.

Our study has many strengths, including the nation-wide, population-based design; the

inclusion of several groups of chronic diseases; the assessment of the association of chronic

diseases with both SCI and CIND; the control for major confounders, such as current

depressive and anxiety symptoms; the evaluation of the contribution of genetic background

and shared familial environment to the association of chronic diseases with SCI and CIND.

There are also some limitations to be considered. First, SCI and CIND were assessed with a

relatively synthetic, although well validated, telephone interview, therefore, the risk of

misclassification cannot be ruled out. However, the cognitive screening represented only the

first of a three-step assessment of cognitive functioning, which involved reports from close

informants and direct extensive clinical examination of subjects with suspected cognitive

impairment. Secondly, because of the cross-sectional case-finding strategy for both SCI and

CIND, reverse causation cannot be ruled out. People with SCI, for instance, might have been

more likely to report somatic diseases, while people with CIND, because of their cognitive

deficits, might have been less attentive to their health and therefore more liable to somatic

diseases. Even so, our definitions of chronic disease involved information coming from

multiple sources, including the national inpatient register and self- and informant reports.

Regarding CIND, the great majority (78%) of the cases was mild; as a consequence, long

lasting effects on organ systems is unlikely. Thirdly, duration of disease was measured

neither for SCI and CIND, nor for chronic diseases. Further investigations are thus

warranted to confirm and expand the present findings.

In conclusion, chronic diseases are associated with both SCI and CIND and the association

is stronger when chronic diseases co-occur. Alternative mechanisms can underlie these

associations. Genetic and early-life environmental factors may partially explain the

association of CIND but not that of SCI with chronic diseases and multimorbidity.
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Figure 1.
Flow-chart of the study population.
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Figure 2. The dose-dependent association between number of chronic disease and subjective
cognitive impairment (SCI) or cognitive impairment no dementia (CIND)
Unmatched models describe results from unmatched case-control analysis for all

participants (n=11,379) using generalized estimating equation (GEE), adjusted for age,

gender, education, zygosity, current anxiety, and current depressive symptoms; matched

models describe results from co-twin matched case-control analysis for SCI- or CIND-

discordant twin pairs (n=1,720 and n=926) using conditional logistic regression, adjusted for

age education; *p<0.05; **p<0.01.
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Table 1

Characteristics of the study subjects (n=11,379) by cognitive status

NCIa
n=3,890

SCIb
n=4,602

CINDc
n=2,887

Age, yrs 71.9 (3.2) 73.1 (5.9) 73.1 (6.3)

Women 2,133 (55) 2,526 (55) 1,649 (57)

Education

 Low 1,852 (48) 2,275 (49) 1,557 (54)

 Average 1,166 (30) 1,372 (30) 983 (34)

 High 872 (22) 955 (21) 347 (12)

Zygosity

 Monozygotic 925 (24) 1,116 (24) 647 (22)

 Heterozygotic 1,577 (41) 1,885 (41) 1,181 (41)

 Opposite sex 1,332 (34) 1,532 (33) 1,007 (35)

 Undetermined 56 (1) 69 (2) 52 (2)

Chronic diseases

 Mental 214 (6) 425 (9) 262 (9)

 Circulatory 1,387 (36) 1,952 (42) 1,184 (41)

 Musculoskeletal 1,413 (36) 2,109 (46) 1,284 (45)

 Respiratory 412 (11) 602 (14) 396 (14)

 Endocrine 574 (15) 799 (17) 554 (19)

 Gastrointestinal 840 (22) 1,195 (26) 702 (24)

 Urological 1,122 (29) 1,751 (38) 992 (34)

 Malignancy 368 (10) 533 (12) 285 (10)

a
NCI=No Cognitive Impairment;

b
SCI=Subjective Cognitive Impairment;

c
CIND=Cognitive Impairment No Dementia.

Data are n (%) or mean (SD).
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Table 2

Chronic diseases’ groups according to ICD-9 (WHO).

Disease groups Diseases in the group

Mental Psychosis and affective disorders and anxiety??

Circulatory Ischemic heart disease, cardiac dysrhythmia, heart failure or other myocardial insufficiency, hypertension, stroke

Musculoskeletal Articular diseases, osteoporosis, hip fracture

Respiratory Chronic obstructive pulmonary disease, emphysema, asthma

Endocrine Diabetes, thyroid dysfunction

Gastrointestinal Intestinal diverticula, ulcerous colitis, Crohn’s disease, liver cirrhosis, cholelithiasis

Urological Renal failure, renal calculosis, prostate hypertrophy, recurrent cystitis

Malignancy Malignant tumors
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Table 3

Odds ratios (ORs) and 95% confidence intervals (CIs) of subjective cognitive impairment (SCI) and cognitive

impairment no dementia (CIND) in relation to chronic diseases: results from Generalized Estimating Equation

(GEE) models for all participants (N=11,379).

SCI CIND

Model 1a
OR (95% CI)

Model 2b
OR (95% CI)

Model 1a
OR (95% CI)

Model 2b
OR (95% CI)

Mental 1.8 (1.2–1.6)** 1.5 (1.2–1.8)** 1.7 (1.4–2.0)** 1.4 (1.2–1.8)**

Circulatory 1.3 (1.2–1.4)** 1.2 (1.1–1.3)** 1.2 (1.1–1.3)** 1.1 (1.0–1.2)

Musculoskeletal 1.5 (1.3–1.6)** 1.4 (1.2–1.5)** 1.3 (1.2–1.5)** 1.2 (1.1–1.4)**

Respiratory 1.3 (1.2–1.5)** 1.2 (1.0.–1.4)* 1.3 (1.1–1.5)** 1.2 (1.1–1.4)*

Endocrine 1.2 (1.1–1.3)** 1.1 (0.9–1.2) 1.2 (1.1–1.3)** 1.2 (1.1–1.4)**

Gastrointestinal 1.3 (1.2–1.4)** 1.2 (1.0–1.3)* 1.1 (1.0–1.3) 1.0 (0.9–1.1)

Urological 1.5 (1.3–1.6)** 1.3 (1.2–1.5)** 1.3 (1.1–1.4)** 1.2 (1.0–1.3)*

Malignancy 1.2 (1.1–1.4)** 1.1 (1.0–1.3) 1.1 (0.9–1.3) 1.0 (0.8–1.2)

a
GEE model adjusted for age, gender, education, and zygosity;

b
GEE model adjusted for age, gender, education, zygosity, all chronic diseases, current depressive symptoms and current anxiety;

*
p<0.05;

**
p<0.01.
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Table 4

Odds ratios (ORs) and 95% confidence intervals (CIs) of subjective cognitive impairment (SCI) and cognitive

impairment no dementia (CIND) in relation to chronic diseases: results from co-twin matched case-control

analysis for SCI- or CIND-discordant twin pairs (N=1,720 and N=926) using Conditional Logistic Regression.

SCI CIND

Model 1a
OR (95% CI)

Model 2b
OR (95% CI)

Model 1a
OR (95% CI)

Model 2b
OR (95% CI)

Mental 1.5 (1.0–2.2) 1.1 (0.7–1.7) 1.5 (0.9–2.5) 1.2 (0.7–2.2)

Circulatory 1.3 (1.1–1.7)* 1.7 (0.9–1.5) 1.2 (0.9–1.6) 1.2 (0.9–1.7)

Musculoskeletal 1.5 (1.2–1.8)** 1.4 (1.1–1.7)** 1.2 (0.9–1.6) 1.0 (0.7–1.3)

Respiratory 1.5 (1.1–2.1)* 1.5 (1.1–2.1)* 1.1 (0.7–1.6) 1.0 (0.7–1.6)

Endocrine 1.3 (0.9–1.7) 1.2 (0.9–1.6) 1.4 (1.0–2.0) 1.3 (0.9–1.9)

Gastrointestinal 1.8 (1.4–2.3)** 1.6 (1.2–2.2)** 1.0 (0.7–1.5) 1.0 (0.7–1.5)

Urological 1.4 (1.1–1.7)** 1.4 (1.1–1.7)** 1.0 (0.7–1.3) 0.9 (0.7–1.5)

Malignancy 0.9 (0.7–1.3) 0.9 (0.6–1.2) 1.7 (1.1–2.7)* 1.7 (1.0–2.8)*

a
Conditional Logistic Regression model adjusted for education and zygosity;

b
Conditional Logistic Regression model adjusted for education, zygosity, all chronic diseases, current depressive symptoms and current anxiety;

*
p<0.05;

**
p<0.01.

J Alzheimers Dis. Author manuscript; available in PMC 2014 July 02.


