Journals of Gerontology: Social Sciences
cite as: J Gerontol B Psychol Sci Soc Sci, 2016, Vol. 71, No. 5, 936-946

GERONTOLOGICAL

Advance Access publication March 24, 2016
SOCIETY OF AMERICA®

A

]

Original Article

Health Conditions and Passive Suicidal Ideation in the
Survey of Health, Ageing, and Retirement in Europe
Julie Lutz, Kimberly Morton, Nicholas A. Turiano, and Amy Fiske

Department of Psychology, West Virginia University, Morgantown.

Correspondence should be addressed to Julie Lutz, MS, Department of Psychology, West Virginia University, PO Box 6040, Morgantown, WV
26506. E-mail: jalutz@mix.wvu.edu.

Received August 16, 2015; Accepted February 12, 2016
Decision Editor: Deborah Carr, PhD

Abstract

Objectives: To examine the associations between health conditions and passive suicidal ideation in middle-aged and older
adults.

Method: Multivariate logistic regression analyses were conducted on data from 35,664 middle-aged and older adults from
the Survey of Health, Ageing, and Retirement in Europe. Mediation analyses were also conducted to test the roles of dis-
ability and depression in risk of ideation.

Results: After including demographic variables, disability, depression, and other health conditions as covariates, heart
attack, diabetes/high blood sugar, chronic lung disease, arthritis, ulcer, and hip/femoral fractures were associated with
increased odds of passive suicidal ideation. When grouped by organ systems, conditions affecting the endocrine, respira-
tory, and musculoskeletal systems were associated with increased odds of passive suicidal ideation, as was the total number
of conditions. Individuals with greater numbers of health conditions exhibited greater levels of disability and depression,
which partially explained the increased risk of passive suicidal ideation among those with more health conditions.
Discussion: Certain specific health conditions, as well as total number of conditions, are associated with passive suicidal
ideation in middle age and older adulthood. Health is a critical risk factor for suicidal ideation in late life and should be
further studied in this particularly at-risk population.
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Suicide is a major public health issue that receives less-
than-adequate attention in all age-groups but, especially,
in middle-aged and older adults (Conwell, Van Orden,
& Caine, 2011). In most parts of the world, suicide rates
are highest in individuals 70 years and older, particularly
among men (World Health Organization, 2014). The rate
of suicide in European men in 2008 was 33.6/100,000 for
middle-aged men and between 29.2 and 53.2 in older men
(Vdrnik, 2012). In the United States, the highest rate of
suicide is in men over age 65 (30.9/100,000; Centers for
Disease Control and Prevention, National Center for Injury
Prevention and Control, 2013). Around the world, the pop-
ulation is aging, leading to the expectation that numbers of

suicides will increase with time and making it even more
important to identify risk factors that are relevant at these
ages. The aim of the current study was to examine the asso-
ciations between health conditions, disability, depression,
and passive suicidal ideation in a comprehensive manner
within a large, population-based sample.

Passive suicidal ideation (also referred to as death idea-
tion) is defined as a wish to die, thinking about one’s own
death or that one would be better off dead, in comparison
with active suicidal ideation, which refers to thoughts of
killing oneself (Silverman, Berman, Sanddal, O’Carroll, &
Joiner, 2007). The current study utilizes passive suicidal
ideation as the outcome.
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Although suicide rates are higher in middle-aged and
older adults than in younger adults, suicidal ideation is
actually less prevalent in these age-groups, and it has there-
fore been suggested that suicidal ideation is an even more
crucial risk factor for suicide in older populations (Witte
et al., 2006). Therefore, it is vital to identify potential risk
factors for increased suicidal ideation in these age-groups.
Some known risk factors for suicide in older adults are
levels of social connectedness/support, health problems,
disability, and psychiatric illnesses (Conwell et al., 2011).
Whereas we know depression is the most well-established
risk factor for suicide (Conwell et al., 2011), some health
conditions are also associated with increased risk of sui-
cidal ideation and behavior (reviewed by Fiske, O’Riley, &
Widoe, 2008). It has also been reported that as an indi-
vidual’s number of health conditions increase, the risk of
suicidal ideation increases (Scott et al., 2010).

The interpersonal theory of suicide (Joiner, 2005) con-
ceptualizes suicide as an interaction between desire to die
(i.e., passive or active suicidal ideation) and acquired capa-
bility to enact lethal self-harm. Furthermore, the theory
posits that desire to die results from an interplay between
interpersonal factors (thwarted belongingness and per-
ceived burdensomeness). We suggest that specific health
conditions could contribute to desire to die, for example,
by leading to feelings of burdensomeness or propensity to
disengage from activities, which may in turn lead to fur-
ther isolation. More disabling conditions, such as stroke,
Parkinson’s disease, or fractures, may have this effect.
Some types of health problems (e.g., diabetes that requires
injections, as injecting substances have been found to be
associated with suicide attempts/acquired capability inde-
pendently of suicidal ideation among drug users; Cheek,
Nestor, & Liu, 2015) could also increase the capability to
enact lethal self-harm by habituating to pain or reducing
fear of death. Therefore, it is critically important to identify
health conditions associated with increased risk of suicidal
ideation.

Studies that have examined the associations between
health conditions and suicidal ideation have reported that
conditions such as arthritis (e.g., Fuller-Thomson & Shaked,
2009), asthma (e.g., Goodwin et al., 2003), Parkinson’s dis-
ease (e.g., Kosti¢ et al., 2010), diabetes (e.g., Pompili et al.,
2009), and cancer (e.g., Walker et al., 2008) are associated
with suicidal ideation. These studies focused on only one
health condition. Few studies have investigated individual
health conditions in the same model, therefore adjusting
for the existence of other health conditions. For example,
in a mixed-age (over 18 years old) population-based cross-
national study with a sample of almost 38,000, where they
investigated the relation between specific health conditions
and suicidal ideation, Scott and colleagues (2010) reported
that heart disease, high blood pressure, heart attack/stroke,
ulcer, arthritis, back and neck pain, headaches, other chronic
pain, other respiratory conditions, and epilepsy were posi-
tively associated with suicidal ideation. Cancer, diabetes,

and allergies were not related to elevated risk of suicidal
ideation. They controlled for the number of conditions and
mental disorders (e.g., depression and anxiety). In a sample
of over 900 men, Sanna and colleagues (2014) found that
cancer, cardiovascular disease, musculoskeletal disease,
and metabolic risk factors were not associated with sui-
cidal ideation, whereas major vascular events (e.g., stroke),
thyroid disorders, and syncope/seizures were significantly
associated with ideation until depression was added to the
model. Fewer of these studies have been completed specifi-
cally in middle-aged or older adult samples. In a sample
of 365 primary care patients aged 65 and older, Kim and
colleagues (2006) investigated the relation between reports
of a “wish to die” and several health conditions, adjusting
for a variety of covariates. Before adjustments, myocardial
infarction, stroke, urinary incontinence, and falls within
the past 6 months were positively associated with a wish
to die. However, after controlling for demographics, level
of functioning, and psychological status, only myocardial
infarction remained statistically significant. Other studies
have been completed that examined similar associations
between health conditions and death by suicide rather than
suicidal ideation (e.g., Erlangsen, Stenager, & Conwell,
2015). However, there are some distinctions between cor-
relates of suicidal ideation and death by suicide (Joiner,
2005). Therefore, it is crucial to more comprehensively
examine the associations between health conditions and
suicidal ideation in middle-aged and older adults.

There are three main limitations of previous research
in this area. First, most studies have focused on only one
health condition, therefore not accounting for other factors
such as additional health conditions or number of health
conditions. Second, several of these studies were carried
out in disease-specific samples, without healthy controls,
or in small samples, therefore complicating the interpreta-
tion of results and comparison of risk for suicidal ideation
in individuals with health conditions and those without.
Third, many studies were conducted in mixed-age sam-
ples, which could mask true associations between disease
and suicide ideation because, during younger ages, dis-
ease is not as prevalent as in middle-aged and older adult
populations.

The possibility that depressive symptoms mediate the
relation between health and suicidal ideation is rarely for-
mally examined, despite its established role as a major risk
factor for suicide (Conwell et al., 2011). Several of the stud-
ies listed above did not adjust for depression (e.g., Fuller-
Thomson & Shaked, 2009; Pompili et al., 2009; Walker
et al.,2008). A phenomenon found in several of those stud-
ies that did adjust for depression (e.g., Kim et al., 2006;
Sanna et al., 2014), where the relation between various
health conditions and suicidal ideation became smaller or
nonsignificant after controlling for depression or other psy-
chological problems, suggests an important mediating role
for depression in these associations that remains to be for-
mally examined. The role of disability as a mediator also
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has not been formally examined. However, health condi-
tions may negatively affect daily functioning, which may
in turn exacerbate depressive symptoms and suicidal idea-
tion. Fassberg and colleagues (2014) found that functional
impairment (i.e., disability) was associated with suicidal
ideation in older adults, even after controlling for depres-
sive symptoms.

Due to the limitations of previous studies, the current
study examines multiple chronic health conditions simulta-
neously within a large middle-aged and older adult sample,
which can provide more information on the association
between health and suicidal ideation in these populations.
Moreover, there appear to be few studies investigating the
relation between suicidal ideation and clusters of condi-
tions (e.g., by affected organ systems, by similar symptoms,
etc.). Examination of suicidal ideation by organ systems
that are affected by health problems can be informative as
to the association between types of symptoms and idea-
tion. Also, health conditions affecting certain systems may
be associated with suicidal ideation due to greater levels of
disability (e.g., possibly the central nervous system, respira-
tory system, or circulatory system) or pain (e.g., the mus-
culoskeletal system, neoplasms, or ulcers). Therefore, the
current study also examines the role of groupings of condi-
tions and tests disability as a mediator. Finally, the role of
depression as a mediator is also specifically examined in
this study.

The present study’s aims are (a) to identify individual
health conditions that are associated with increased risk of
passive suicidal ideation in middle-aged and older adults;
(b) to identify specific condition types (i.e., clustered by
organ systems or type of pathology) in which problems
are associated with passive suicidal ideation in middle-
aged and older adults; (c) to determine whether reported
diagnosis of a higher number of health conditions is asso-
ciated with passive suicidal ideation in middle-aged and
older adults; and (d) to explore the roles of disability and
depressive symptoms as possible mediators of the associa-
tion between health conditions and passive suicidal idea-
tion in middle-aged and older adults. Data from Wave 2
of the population-based Survey of Health, Ageing, and
Retirement in Europe (SHARE; Borsch-Supan et al., 2008)
were used to examine the risk of passive suicidal ideation
in relation to 17 health conditions: heart attack/conges-
tive heart failure (CHF), high blood pressure/hypertension,
high cholesterol, stroke/cerebrovascular disease (CVD),
diabetes/high blood sugar, chronic lung disease, asthma,
arthritis, osteoporosis, cancer, ulcer, Parkinson’s disease,
cataracts, hip/femoral fracture, other fractures, Alzheimer’s
disease/other dementia and benign tumor. Based on prior
research (Fuller-Thomson & Shaked, 2009; Goodwin
et al., 2003; Kim et al., 2006; Scott et al., 2010) and likely
effects of these conditions on disability, pain, social factors
(e.g., perceived burdensomeness and thwarted belonging-
ness), and depression, we expect heart attack/CHF, high
blood pressure/hypertension, stroke/CVD, chronic lung

disease, asthma, arthritis, ulcer, hip/femoral fracture, and
other fractures to be positively associated with passive sui-
cidal ideation.

Method

Data

Data from 35,664 participants in Wave 2 of the SHARE
were used in this study. SHARE is a multicultural cross-
sectional publicly available large data set that was mod-
eled after the Health and Retirement Study in the United
States. SHARE includes health, socioeconomic, family
and social relationship, and mental health data from indi-
viduals 50 years of age and older from 18 European coun-
tries (14 in Wave 2) as well as Israel. As of July 2011,
SHARE received approval from the Ethics Committee
of the University of Mannheim; however, reviews and
approval are now obtained through the Ethics Council of
the Max Planck Society for the Advancement of Science.
We obtained approval for secondary data analysis from
the SHARE coordination team and the West Virginia
University Institutional Review Board. Information
regarding study design, participating countries, and spe-
cific waves have been written about more extensively
(see Borsch-Supan et al., 2008, 2013). In summary, data
were collected using computer-aided personal interviews
(CAPIs). We used data that were collected in 2006 and
2007 (i.e., Wave 2), and only included data from individ-
uals who responded to the full SHARE survey. Wave 2
data were used for this study due to the addition of new
countries, refreshment samples, and adults who turned 50
since Wave 1. Retention from Wave 1 was about 73%.
Response rates for new countries and refreshment sam-
ples were 61% and 54%, respectively (Borsch-Supan
et al., 2013).

The SHARE Wave 2 data set contained data on 36,730
participants. Participants with complete data were utilized
in analyses. Of all participants, 1,066 (3%) were missing
data on suicidal ideation, demographic variables, and/or
health conditions, leaving complete data on 35,664 indi-
viduals. In the second step of analyses, 22 were missing
data on disability, leaving complete data on 35,642, and
at the third step, an additional 94 were missing total scores
for depressive symptoms, leaving complete data on 35,548
(see details regarding treatment of missingness in Analyses
and Sample Characteristics below).

Measures

Suicidal ideation

A single item (“In the last month, have you felt that you
would rather be dead?”) from the EURO-D (Prince et al.,
1999; see description subsequently) was used for the cur-
rent study’s measure of passive suicidal ideation. Responses
were coded as 0 (not present) and 1 (any mention of sui-
cidal feelings or wishing to be dead).
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Health conditions

Respondents were provided a list of 17 health conditions
(heart attack/CHYV, high blood pressure/hypertension, high
blood cholesterol, stroke/CVD, diabetes/high blood sugar,
chronic lung disease, asthma, arthritis, osteoporosis, can-
cer, ulcer, Parkinson’s disease, cataracts, hip/femoral frac-
ture, other fractures, Alzheimer’s disease/other dementia,
and benign tumor) and asked to indicate (yes/no format)
whether or not a physician had ever told them they suffer
from any of the listed health conditions. Health conditions
were coded dichotomously, 0 = 7o; 1 = yes. Additionally,
the number of health conditions for each participant was
summed (range 0-17), with higher scores representing
more health conditions. Lastly, modeled after ICD-10 cat-
egorizations, health conditions were organized into several
clusters: (a) endocrine, nutritional, and metabolic diseases
(diabetes/high blood sugar, high cholesterol); (b) diseases of
the circulatory system (heart attack/CHV, high blood pres-
sure/hypertension, stroke/CVD); (c) diseases of the respira-
tory system (chronic lung disease and asthma); (d) diseases
of the musculoskeletal system and connective tissue, as well
as injuries (arthritis, osteoporosis, hip/femoral fracture, and
other fracture); (e) neoplasms (cancer or benign tumor);
and (f) diseases of the central nervous system (Parkinson’s
disease and Alzheimer’s disease). Two conditions (cataracts
and ulcer) were not categorized with other groupings.

Depressive symptoms

The EURO-D is a 12-item screening device used to assess
depressive symptomatology (Prince et al., 1999). Items ask
about the presence of symptoms over the last month related
to depression, pessimism, suicidality, guilt, sleep, interest,
irritability, appetite, fatigue, concentration, enjoyment, and
tearfulness. Items are dichotomous (0 = 170, 1 = yes). The
suicidal ideation item was excluded from the total because
it is being used here as the outcome variables. Total scores
range from 0 to 11, with higher scores indicating greater
depressive symptoms. The analyses in this study were
conducted on prorated depressive symptom scores. If a
response on one item was missing, then that participant’s
score on the item was prorated by averaging their scores
on the other depressive symptom items. Casewise deletion
was used for cases where data on two or more depression
items were missing. Analyses using only casewise deletion
(i.e., any amount of missing data, including only one item)
yielded very similar odds ratios (ORs), with identical pat-
terns of statistical significance.

Disability

Disability was measured using a list of 13 activities of daily
living (ADLs) and instrumental activities of daily living
(IADLs). Participants reported whether they experienced
difficulties with each of the activities (1 = difficulty with
activity, 0 = no difficulty with activity). Scores on the ADLs
and TADLs were summed, such that higher scores represent
greater impairment in ADLs and IADLs. All participants

missing data on disability (7 = 22) were missing all items,
so no proration was utilized.

Demographic characteristics

Age, gender, marital status, and education were also used
as covariates in the analyses. Month and year of birth and
month and year of interview were used to determine age at
the time of the interview. Gender was coded dichotomously
(0 = female, 1 = male). Marital status was coded such that
1 = married or in a registered partnership; 2 = married
but living separately (treated as separated), or divorced;
3 = never married; and 4 = widowed. For analyses, these
were dummy coded with married/in a registered partner-
ship as the reference group. Finally, participants reported
the total number of years of education they had obtained.

Analyses

Binary multiple logistic regression analyses were used to
examine the association between health conditions and
passive suicidal ideation. Analyses were first estimated
including only age, gender, marital status, and years of edu-
cation as covariates and including all 17 health conditions.
Analyses were then estimated again with disability added
as a covariate and then adding depressive symptoms as a
covariate. The same strategy was used to determine which
clusters of health conditions (i.e., organ systems) were
related to suicidal ideation. Additionally, a count variable
was generated for a number of health conditions and used
to determine whether the number of health conditions was
related to increased odds of endorsing passive suicidal idea-
tion. To explore the possible interactions with age and gen-
der, separate logistic regressions were run for the individual
health conditions, organ systems, and total condition count
to test for interactions with age and with gender. All logistic
regression analyses were completed using SAS 9.4 statisti-
cal software (SAS Institute Inc., 2002-2004).

Finally, to explore the roles of depressive symptoms and
disability as possible explanatory variables for the associa-
tion between specific health conditions and passive suicidal
ideation, mediation analyses were performed using Mplus
6.0 software (Muthén & Muthén, 1998-2010). We utilized
a structural equation modeling framework with a maxi-
mum likelihood robust estimator and Monte Carlo inte-
gration to calculate indirect and total effects. All mediation
effects were adjusted for age, gender, education, and mari-
tal status.

Results

Sample Characteristics

Demographic characteristics and sample sizes, as well as
frequencies of endorsement of each of the health conditions
and the passive suicidal ideation item, are presented in
Table 1. In regard to missing data, those with missingness
on model variables reported suicidal ideation somewhat
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Table 1. SHARE Wave 2 (2006-2007) Sample Characteristics

Variable M (SD) n (%)

Age 64.88 (10.27)

Gender (female) 19,893 (55.8%)

Years of education 10.20 (4.56)

Marital status
Married 26,018 (72.9%)
Divorced/separated 2,761 (7.7%)
Never married 1,713 (4.8%)
Widowed 5,172 (14.5%)

Passive suicidal ideation (endorsed) 2,379 (6.7%)

Disability® 0.65 (1.88)

Depressive symptoms® 2.95(1.99)

Total number of conditions 1.50 (1.51)

Heart attack/other heart problem
High blood pressure/hypertension
High blood cholesterol
Stroke/cerebrovascular disease
Diabetes/high blood sugar
Chronic lung disease
Asthma
Arthritis/rheumatism
Osteoporosis
Cancer/malignant tumor
Ulcer
Parkinson’s disease
Cataracts
Hip/femoral fracture
Other fracture
Alzheimer’s disease/dementia
Benign tumor
Organ systems
Circulatory
1 Condition
2 Conditions
3 Conditions
Endocrine
1 Condition
2 Conditions
Respiratory
1 Condition
2 Conditions
Musculoskeletal
1 Condition
2 Conditions
3 Conditions
4 Conditions
Neoplasms
1 Condition
2 Conditions
Central nervous system
1 Condition
2 Conditions

4,401 (12.3%)
12,518 (35.1%)
7,796 (21.9%)
1,200 (3.4%)
3,975 (11.2%)
1,771 (5.0%)
1,794 (5.0%)
7,371 (20.7%)
3,006 (8.4%)
1,432 (4.0%)
1,715 (4.8%)
240 (0.7%)
2,561 (7.2%)
653 (1.8%)
1,662 (4.7%)
348 (1.0%)
896 (2.5%)

12,018 (33.7%)
2,659 (7.5%)
261 (0.7%)

8,619 (24.2%)
1,576 (4.4%)

2,673 (7.5%)
446 (1.3%)

8,418 (23.6%)

1,721 (4.8%)
248 (0.7%)

2 (0.1%)

2,152 (6.0%)
88 (0.3%)

536 (1.5%)
26 (0.1%)

Notes. ADLs = activities of daily living; IADLs = instrumental activities
of daily living. Total #n = 35,664. For disability (ADLs and IADLs) scores,
n = 35,642. For depressive symptom (EURO-D) scores, 7 = 35,548.

aDisability scores range from 0 to 13.

"Depressive symptom (EURO-D) scores range from 0 to 11.

more frequently, somewhat higher levels of depression,
and somewhat higher numbers of conditions than those
who had complete data and were included in the analy-
ses (see Supplementary Appendix A). Multiple imputation
was used for sensitivity analyses regarding missing data,
with all variables but marital status being imputed. With
the imputed data, results of the main models were nearly
identical. For ease of interpretation and because there was
a low overall percentage of missingness, results without
imputation are reported here.

Logistic Regression Analyses

Logistic regression analyses were conducted to assess the
association between reported physician diagnosis of the
individual physical health conditions and passive suicidal
ideation. Results of the following analyses are displayed
in Table 2. Analyses were first conducted controlling only
for age, gender, marital status, and years of education. At
this level, all individual conditions except for high blood
pressure, high blood cholesterol, cataracts, and benign
tumor were significantly associated with higher odds of
suicidal ideation. Parkinson’s disease and Alzheimer’s dis-
ease/dementia exhibited the strongest associations with an
increased odds of passive suicidal ideation. Next, disabil-
ity was added to the model, and the associations between
osteoporosis and Alzheimer’s disease and passive suicidal
ideation became nonsignificant, whereas those between
high cholesterol and benign tumors and passive suicidal
ideation became significant. Finally, depressive symptoms
were added into the model. The following conditions were
significantly associated with higher odds of passive suicidal
ideation: heart attack, diabetes/high blood sugar, chronic
lung disease, arthritis, ulcer, and hip or femoral fracture.
Notably, high cholesterol, stroke, asthma, osteoporosis,
cancer, Parkinson’s disease, other fracture, and Alzheimer’s
disease were no longer significantly associated with greater
odds of suicidal ideation with both disability and depres-
sive symptoms in the model.

Additional logistic regression analyses were conducted
to examine the association between the number of condi-
tions affecting any given organ system and passive suicidal
ideation. These analyses were first conducted controlling
only for age, gender, marital status, and years of educa-
tion. All organ systems were significantly associated with
increased odds of passive suicidal ideation at this level, with
conditions affecting the central nervous system exhibiting
the strongest associations with ideation. Next, disability
was added as a covariate. All associations between organ
systems and passive suicidal ideation remained signifi-
cant, though the OR for central nervous system conditions
decreased a notable amount. Finally, depressive symptoms
were added as a covariate. At this level, greater numbers
of conditions affecting the endocrine, respiratory, and
musculoskeletal systems were significantly associated with
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Table 2. Logistic Regression Results—Odds of Passive Suicidal Ideation (0 = no, 1 = yes) in Relation to Health Conditions
First model Second model Third model

Variable OR 95% CI OR 95% CI OR 95% CI

Individual conditions
Age 1.00-1.01 1.00 0.99-1.00 1.01-1.02
Gender 0.61-0.74 0.69%** 0.62-0.76 0.85-1.05
Years of education 0.97-0.99 0.99*% 0.98-1.00 1.00-1.02
Divorced/separated® 1.64-2.19 1.86%%* 1.61-2.15 1.60-2.18
Never married® 1.20-1.77 1.41° 1.15-1.72 1.13-1.73
Widowed® 1.59-2.00 1.71° 1.52-1.93 1.47-1.89
Disability 1.23%** 1.20-1.25 1.07-1.11
Depressive symptoms 1.64-1.72
Heart attack/other heart problem 1.57%** 1.40-1.75 1.41%%* 1.26-1.58 1.06-1.35
High blood pressure/hypertension 1.03 0.94-1.13 1.04 0.94-1.14 0.86-1.05
High blood cholesterol 1.09 0.99-1.21 1.13% 1.02-1.25 0.95-1.18
Stroke/cerebrovascular disease 1.78** 1.50-2.12 1.24* 1.03-1.49 0.84-1.25
Diabetes/high blood sugar 1.527%% 1.35-1.71 1.40%** 1.24-1.58 1.21** 1.07-1.38
Chronic lung disease 1.37-1.87 1.48%%* 1.26-1.74 1.23* 1.04-1.46
Asthma . 1.14-1.58 1.25%* 1.06-1.48 1.14 0.95-1.36
Arthritis/rheumatism 1.58%* 1.43-1.74 1.46*** 1.33-1.62 1.13* 1.02-1.25
Osteoporosis 1.19%% 1.04-1.36 1.13 0.99-1.29 0.92 0.80-1.06
Cancer/malignant tumor 1.57%* 1.32-1.88 1.53%%* 1.28-1.84 1.11 0.92-1.35
Ulcer .66° 1.42-1.95 1.54%** 1.32-1.81 1.23% 1.04-1.46
Parkinson’s disease .64% 1.91-3.67 1.61%* 1.14-2.28 1.41 0.98-2.04
Cataracts 1.13 0.99-1.30 1.08 0.93-1.25 1.02 0.88-1.19
Hip/femoral fracture 1.74%** 1.39-2.18 1.33*% 1.05-1.69 1.36% 1.06-1.75
Other fracture 1.30* 1.10-1.54 1.22* 1.03-1.45 1.17 0.97-1.40
Alzheimer’s disease/dementia 2.47% 1.88-3.24 1.11 0.82-1.49 0.90 0.66-1.22
Benign tumor 0.99-1.56 1.28* 1.02-1.61 1.16 0.91-1.47

s df =230 y? =1,803.33%** df = 24° ¥ =3,972.80%** df = 25°

Condition groups
Age 1.01-1.02 0.99 0.99-1.00 1.01%#* 1.01-1.02
Gender 0.64-0.78 0.71%** 0.65-0.79 0.98 0.88-1.09
Years of education 0.97-0.99 0.99* 0.98-1.00 1.01* 1.00-1.02
Divorced/separated® 1.66-2.21 1.87%%%* 1.62-2.16 1.88%%* 1.61-2.19
Never married? 1.20-1.78 1.41%** 1.16-1.72 1.40%* 1.14-1.73
Widowed? 1.59-2.00 1.71%%% 1.51-1.92 1.66%%* 1.47-1.89
Disability 1.23%%* 1.21-1.26 1.10%** 1.07-1.12
Depressive symptoms 1.68%%* 1.64-1.72
Circulatory 1.22-1.38 1.18%%* 1.11-1.26 1.04 0.97-1.11
Endocrine 1.15-1.32 1.23%%* 1.14-1.32 1.11%% 1.03-1.20
Respiratory 1.35-1.63 1.37%%%# 1.24-1.52 1.19** 1.07-1.32
Musculoskeletal 1.33-1.50 1.29%** 1.22-1.38 1.08* 1.02-1.16
Neoplasms 1.26-1.64 1.43%%* 1.25-1.64 1.14 0.98-1.31
Central nervous system 2.16-3.21 1.27% 1.02-1.58 1.06 0.84-1.34
Ulcer 1.43-1.95 1.55%** 1.32-1.81 1.24%* 1.05-1.47
Cataracts 0.99-1.31 1.08 0.94-1.25 1.03 0.88-1.20

o df = 140 ¥ =1766.43*** df = 15° ¥ =3950.02%**,
df = 16°

Total condition count
Age 1.01-1.02 1.00 0.99-1.00 1.01%#* 1.01-1.02
Gender 0.64-0.78 0.71%** 0.64-0.78 0.98 0.89-1.09
Years of education 0.97-0.99 0.99* 0.98-1.00 1.01* 1.00-1.02
Divorced/separated® 1.68-2.24 1.90%** 1.65-2.19 o 1.62-2.21
Never married® 1.21-1.79 1.42%%* 1.17-1.73 1.15-1.74
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Table 2. Continued

First model Second model Third model
Variable OR 95% CI OR 95% CI OR 95% CI
Widowed® 1.79%%* 1.59-2.00 1.70%** 1.51-1.92 1.47-1.89
Disability 1.23%%* 1.21-1.25 1.07-1.12
Depressive symptoms 1.65-1.72
Total count 1.35%#* 1.32-1.39 1.26%%* 1.23-1.29 1.09* 1.06-1.12
¥ =1234.31*** df = 7° ¥ =1743.75*** df = 8 ¥? = 3942.56%*%,
df =9°

Notes. OR = odds ratio; CI = confidenceinterval; SHARE = Survey of Health, Ageing and Retirement in Europe. Data from the SHARE Wave 2 (2006-2007). In
the first model, age, gender, marital status, and years of education are included as covariates, and all 17 health conditions or all organ system groupings are entered

into the model to predict passive suicidal ideation. In the second model, disability is added as a covariate, and in the third model, depression is added as a covariate.

Endorsed passive suicidal ideation = 1; male gender = 1; endorsed condition = 1.

“Reference group is married.
"Likelihood ratio for model, df = degrees of freedom.
*h<.05. **p < .01 ***p < 001,

higher odds of suicidal ideation. Neoplasms (cancerous and
benign tumors) and conditions affecting the circulatory and
central nervous systems were no longer significantly associ-
ated with ideation.

Finally, logistic regression analyses were conducted
to address the hypothesis that a greater total number of
diagnoses would be associated with greater odds of pas-
sive suicidal ideation. These analyses were first run con-
trolling only for age, gender, marital status, and years of
education, followed by adding disability, and then depres-
sive symptoms as covariates. The hypothesis was supported
(see Table 2).

We also conducted supplementary analyses on the
interactions between the conditions, condition groupings,
or total condition count and age or gender, including all
covariates. There were significant interactions between
gender and asthma (OR = 0.66, 95% confidence interval
[CI] = 0.46-0.96, p = .03) and gender and respiratory con-
ditions (OR = 0.91, 95% CI = 0.85-0.98, p = .01). When
respiratory condition counts were higher, women had
slightly greater odds of passive suicidal ideation compared
with men.

Interaction analyses were conducted in regard to age in
years as well and yielded significant interactions between
age and ulcers (OR = 0.82, 95% CI = 0.70-0.95, p = .01),
age and musculoskeletal conditions (OR = 0.96, 95%
CI=0.93-0.99, p = .02), and age and total condition count
(OR =0.96,95% CI=0.92-0.99,p = .02). Younger age was
associated with a slightly increased probability of passive
suicidal ideation when ulcers were present compared with
older age. Older age was associated with a slightly higher
probability of passive suicidal ideation at greater num-
bers of musculoskeletal conditions or greater total count
of conditions. To explore the differences between middle-
aged (under age 65) and older (aged 65 and older) adults in
this sample, the logistic regression analyses with depressive
symptoms as a covariate were conducted separately in each
age-group. The results appear in Supplementary Table 1.

Likely partly due to issues relating to power (i.e., few par-
ticipants in some cells), some conditions (heart attack,
diabetes/high blood sugar, and hip/femoral fracture) were
significantly associated with higher odds of passive suicidal
ideation in older adults but not in middle-aged adults. Ulcer
and other fracture were significantly associated with higher
odds of passive suicidal ideation in middle-aged adults but
not older adults.

Mediation Analyses

Analyses were conducted to statistically test whether
depressive symptoms or disability mediated any of the
effects between health conditions and risk of reported
passive suicidal ideation, adjusting for age, gender, mari-
tal status, and education. Both depression and disability
were tested simultaneously as mediators. Due to the large
number of single health conditions and resulting increases
in familywise alpha levels, we did not conduct mediation
analyses for each individual condition. First, we examined
the effect of the chronic condition count as the main predic-
tor. Significant effects emerged for the total (b = 0.48; 95%
CI = 0.44-0.52; p = .001), depression indirect (b = 0.31;
95% CI = 0.29-0.33; p = .001), and disability indirect
(b =0.04; 95% CI = 0.03-0.05; p = .001) pathways. Those
with a higher chronic condition count endorsed both
higher levels of depression and disability, and those with
higher levels of depression and disability had a greater
odds of passive suicidal ideation. Generally, depression
had a stronger mediating effect than disability likely due
to the fact that depression (OR = 2.80; 95% CI = 2.68—
2.93; p = .001) was a much stronger predictor of passive
suicidal ideation compared with disability (OR = 1.20;
95% CI = 1.15-1.24; p = .001). Next, we tested depressive
symptoms and disability as mediators between each of the
health condition groupings and passive suicidal ideation in
separate models. All indirect effects were statistically sig-
nificant (see Table 3 for mediation results), suggesting both
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Table 3. Mediational Analyses—Depression and Disability as Mediators of Association Between Condition Groups and
Passive Suicidal Ideation

Total effect Indirect effect: Depression Indirect effect: Disability
Organ system b (95% CI) p Value b (95% CI) p Value b (95% CI) p Value
Circulatory 0.25 (0.20-0.29) .001 0.17 (0.15-0.18) .001 0.03 (0.02-0.03) .001
Endocrine 0.21 (0.16-0.25) .001 0.12 (0.11-0.14) .001 0.01 (0.01-0.02) .001
Respiratory 0.21 (0.17-0.25) .001 0.13 (0.11-0.14) .001 0.02 (0.01-0.02) .001
Neoplasms 0.14 (0.10-0.18) .001 0.09 (0.09-0.11) .001 0.01 (0.01-0.02) .001
Muscular 0.31 (0.27-0.35) .001 0.22 (0.20-0.23) .001 0.03 (0.02-0.03) .001
Central nervous system 0.19 (0.15-0.23) .001 0.12 (0.11-0.14) .001 0.07 (0.05-0.08) .001

depressive symptoms and disability partly explain the asso-
ciation between a variety of health conditions and passive
suicidal ideation.

Discussion

We examined the association between several health con-
ditions and passive suicidal ideation in middle- and older
adulthood. The results generally supported past research on
individual conditions in older adulthood while also includ-
ing informative analyses on conditions that have not been as
extensively studied and on how the particular organ systems
affected are related to passive suicidal ideation. After control-
ling for disability and depressive symptoms, as well as age,
gender, marital status, education, and the other health condi-
tions, heart attack, diabetes, chronic lung disease, arthritis,
ulcer, and hip/femoral fractures were associated with higher
odds of passive suicidal ideation. In addition, we found that
greater numbers of conditions affecting the circulatory, res-
piratory, and musculoskeletal systems were associated with
suicidal ideation and that an overall greater number of diag-
noses was also associated with passive suicidal ideation.
Analyses of the roles of disability and depression as mediators
revealed a consistent pattern, where disability and depression
mediated the association between greater count of conditions
and greater odds of suicidal ideation. Individuals experienc-
ing higher levels of disability and a greater number of health
conditions exhibited greater levels of depression, which par-
tially explains why those with more health conditions had an
increased risk of passive suicidal ideation.

The findings on the conditions associated with risk of
suicidal ideation are mainly consistent with past research in
this area. In a population-based study of participants aged
18 and older, Scott and colleagues (2010) found that heart
attack or stroke and ulcer were related to higher odds of
ideation. Additionally, in a sample of older adults, Kim and
colleagues (2006) found that myocardial infarction, stroke,
and falls were associated with wishes to die. Due to the
paucity of studies on health conditions and suicidal idea-
tion in older adults, it may also be helpful to compare with
studies examining death by suicide. Juurlink, Herrmann,
Szalai, Kopp, and Redelmeier (2004) found that CHV and

chronic obstructive lung disease were associated with death
by suicide in older adults. In none of these three studies
was cancer associated with a significantly increased risk of
suicidal ideation, attempts, or death by suicide, consistent
with the current study’s result. These types of null findings
may result from the categorization of a diverse group of
conditions. Cancer may affect a variety of organ systems,
may be diagnosed at different levels of severity or stages,
and may affect functioning to varying degrees. The type,
stage, and prognosis may be more influential in the occur-
rence of suicidal ideation.

The significant association between diabetes and
increased odds of suicidal ideation contrasts with the non-
significant associations found in other studies examining
suicidal ideation and planning in all-age samples (Scott
et al.,2010) and death by suicide in older samples (Juurlink
et al., 2004). The current findings may differ from those in
all-age samples due to the more specific focus here on mid-
dle and older age, whereas they may contrast with the find-
ings regarding death by suicide due to a distinction between
ideation and death by suicide. These discrepancies should
be tested in further research to determine the effect of dia-
betes on differing types of suicidal behavior in older adults.

The nonsignificant association between Parkinson’s dis-
ease and suicidal/death ideation was inconsistent with past
studies, which indicate that large proportions of individu-
als with Parkinson’s disease experience suicidal ideation.
Kosti¢ and colleagues (2010) found that the high prevalence
of suicidal or death ideation or death by suicide in a sam-
ple of people with Parkinson’s disease was not significantly
associated with Parkinson’s symptoms but more strongly
associated with psychiatric symptoms, such as depression.
Our findings somewhat differ in that the reported diagnosis
of Parkinson’s disease continues to be significantly related
to ideation, but to a much lesser extent, when disability is
included as a covariate, and this association becomes non-
significant when depressive symptoms are also added. This
may be due to the difference in design—the current study
compared individuals with Parkinson’s disease to those
without Parkinson’s disease in a very large population-
based sample while also taking into account other health
conditions and risk factors for suicidal ideation. Kosti¢ and
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colleagues (2010) utilized a smaller sample of individu-
als with Parkinson’s disease without a comparison group,
therefore not making it possible to determine the overall
effect of a diagnosis of Parkinson’s disease. The current
study offers a more complete picture of the role Parkinson’s
disease plays in comparison with other health problems.

In this study, arthritis also was associated with ideation.
This was consistent with past findings in all-age samples
(e.g., Fuller-Thomson & Shaked, 2009), suggesting that
this particular association remains relevant into later life
and pointing to the need to put more effort into treating
arthritis and its associated psychological outcomes as risk
for arthritis increases with advanced age.

The nonsignificant association between Alzheimer’s dis-
ease/dementia and suicidal ideation after including depres-
sion in this study may help to clarify the mixed findings
in previous studies on the topic, as reviewed by Haw,
Harwood, and Hawton (2009). Whereas some studies
have reported that dementia is not associated with suicidal
ideation after controlling for mood or depression, others
have found that an association does remain after taking
depression into account. In the current study with a large
middle-aged and older adult sample, dementia is no longer
associated with suicidal ideation when depression and
other health conditions are included in the model. In this
case, it appears that depression mainly mediates the asso-
ciation between dementia and suicidal ideation. See subse-
quently for further discussion of depression as a mediator.

There is little research on the associations between prob-
lems affecting particular organ systems and suicidal idea-
tion. In Scandinavia, Waern and colleagues (2002) examined
physical illness burden by organ system in relation to death
by suicide in older adults and found that neurological prob-
lems (mainly stroke) and impaired vision were associated
with suicide, whereas illness of the heart, vascular, respira-
tory, gastrointestinal, renal, musculoskeletal, and endocrine
systems were not associated with suicide. Waern and col-
leagues (2002), however, did not examine suicidal ideation,
for which associations may differ, as they did in the present
study. Here, the associations between visual conditions (i.e.,
cataracts) and central nervous system conditions and sui-
cidal ideation were not significant, whereas the associations
of suicidal ideation with the circulatory, respiratory, and
musculoskeletal systems were significant. Given that these
conditions become more common as individuals age, this is
an important finding and one that merits further explora-
tion in future research on suicide in older age.

The current findings reveal that disability and depressive
symptoms partially mediate the association between health
and suicidal ideation. There has not been much direct exam-
ination of the roles of these variables as mediators before
now, but it is evident from past research, where depres-
sion is consistently included as a covariate, that depression
has been considered an influence in the increased risk of
suicidal ideation with certain health conditions. However,
the findings of the logistic regression models controlling
for disability and depressive symptoms, which reveal that

some conditions are still associated with greater risk of sui-
cidal/death ideation even after disability and depression are
included, also point to the additional explanatory power
that certain illnesses may have on risk of suicidal ideation
beyond these mediators. This may occur through various
other mediators, such as those suggested by theories of
suicide such as the interpersonal theory (Joiner, 2005). For
example, increased disability from health conditions such
as a fracture or stroke may contribute to social isolation
and thwarted belongingness as well as feelings of burden-
someness, therefore increasing the risk of suicidal idea-
tion. In addition, the strategies that individuals use to cope
with disability due to illness, including seeking help and
support, may play a role in the risk for suicidal ideation
(Fiske & O’Riley, in press). Decreased help-seeking behav-
ior may also be associated with thwarted belongingness or
perceived burdensomeness, therefore increasing the risk of
suicidal ideation and/or increasing the risk of attempts or
death once ideation occurs. More research must be done to
explore what other mediating factors (e.g., social support
and help seeking) may be involved in the complex associa-
tion between health conditions and suicidal ideation. These
types of factors may also help explain differences between
individual health conditions or affected organ systems in
how strongly they are associated with increased risk of sui-
cidal ideation. These differences by health conditions have
yet to be thoroughly examined in research.

Whereas some strengths of the current study included its
particular focus on the upper-middle-age and older adult
population, one which has been often overlooked in the
past suicide research (Conwell et al., 2011), and its large
population-based, multinational sample, it also has some
limitations. First, the measure of suicidal/death ideation
was a single item taken from the EURO-D. Although this
is a method used quite commonly in suicide literature and
supported by research examining the validity of responses
to these single items (e.g., Desseilles et al., 2012), sui-
cidal ideation may be more accurately measured in future
research using multi-item validated suicidal ideation ques-
tionnaires. An additional limitation is the possibility of
cognitive impairment in this sample, due to the ages of
the participants, and therefore inaccurate self-report of
health conditions or depressive symptoms. Proxy inter-
views were not used in SHARE for the depression ques-
tionnaire, from which depression scores and the suicidal/
death ideation items were taken, but were allowed for the
physical health portion of the interviews (SHARE, 2013). If
cognitive impairment was present in respondents, this may
lead to underreporting of symptoms. Third, the analyses
conducted in this study utilized cross-sectional data as the
first step in defining the associations between health condi-
tions and suicidal ideation in later life. To determine the
temporal and causal relations between diagnosis, onset or
worsening of disability, depression, and suicidal ideation in
this age-group, longitudinal analyses would be necessary.
The current analyses also did not include the timing of
diagnosis of the health conditions or severity of the health
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conditions, and it relies on self-report, and is therefore not
a precise measure of current health burden. In addition, the
presence of a history of multiple health conditions may be
associated with third variables (e.g., personality; Hampson
& Friedman, 2008) that are also associated with disability,
depression, and suicidal ideation. This study also grouped
together participants from several countries, a strategy that
has both benefits and limitations. This strategy allows for
a larger, population-based sample. However, there may be
cultural and other differences (e.g., differences in access to
health care; attitudes toward illness, disability, and seeking
treatment; public and private support systems; and welfare
for disabled or chronically ill individuals) between par-
ticipants from separate countries, which could affect the
results. Finally, as prominent theories of suicide, such as
the interpersonal theory of suicide (Joiner, 2005), suggest,
suicidal ideation and death by suicide have some unique
characteristics from each other (e.g., acquired capability to
enact self-harm), and further research should expand on
these findings regarding suicidal ideation to further study
the associations between health conditions and suicide
attempts or death by suicide.

The results of this study point to further areas for future
research that can continue to define health-related risk fac-
tors for suicide in middle-aged and older adults. Longitudinal
studies on large samples, such as SHARE and other national
data sets, can provide the most definitive information about
the effects of these and other specific health conditions on
depression and suicidal ideation. In addition, it will be cru-
cial in future research to examine the effects of mediators
and moderators in these associations. In this study, we con-
ducted some analyses on disability and depression as media-
tors. Other possible mediators or moderators may include
levels of discomfort or pain caused by the conditions, sever-
ity of the condition, time since diagnosis, social support,
strategies used to cope with illness and disability, and the
factors of the interpersonal theory of suicide (perceived bur-
densomeness and thwarted belongingness). We were unable
to test these mediators and moderators due to the limitation
of measures included in the SHARE study.

Despite the limitations of this study and areas for fur-
ther investigation, these results in combination with previ-
ous research point to important implications for practice
and policy. The associations between chronic health condi-
tions and passive suicidal ideation, as well as the mediating
role of depressive symptoms, strongly suggest that middle-
aged and older adults who are diagnosed with chronic
conditions should be screened for depression early and
often. As has been demonstrated in several studies, older
adults are most likely to visit their primary care providers
shortly before they die by suicide (e.g., Luoma, Martin,
& Pearson, 2002). These findings suggest that older
adults with chronic health conditions should be regularly
screened and treated for depression when they visit their
primary care providers.

Suicide in middle age and late life is a topic that is often
underrepresented in research, and what past research has

been conducted has shown that health at this age is rel-
evant in the understanding of suicide. We examined the
associations between health conditions in middle and older
adulthood and suicidal/death ideation and found that cer-
tain conditions, organ systems, and overall count of diag-
noses are related to increased odds of suicidal ideation. The
results supported and added to past research on health in
late life and its relation to suicide while also highlighting
important areas for future research.

Supplementary Material

Supplementary material can be found at: http://psych-
socgerontology.oxfordjournals.org/
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