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Abstract

Objectives—To examine the relationship of negative emotions with suicidal ideation during 12-
weeks of Problem Adaptation Therapy (PATH) vs. Supportive Therapy of Cognitively Impaired
Older Adults (ST-CI). We hypothesize that: a) improved negative emotions are associated with
reduced suicidal ideation; b) PATH improves negative emotions more than ST-CI; and c) improved
negative emotions, rather than other depression symptoms, predict reduction in suicidal ideation.
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Design—RCT of two home-delivered psychosocial interventions.

Setting—Weill-Cornell Institute of Geriatric Psychiatry; interventions and assessments were
conducted at participants’ home.

Participants—74 older participants (65-95 years old) with MDD and cognitive impairment were
recruited in collaboration with community agencies. The sample reported less intense feelings than
suicidal intention.

Interventions—PATH focuses on improving emotion regulation whereas ST-CI focuses on non-
specific therapeutic factors, such as understanding and empathy.

Measurements—Improved negative emotions are measured as improvement in Montgomery
Asberg’s Depression Rating Scales’ (MADRS) observer-ratings of sadness, anxiety, guilt,
hopelessness and anhedonia. Suicidal ideation was assessed with the MADRS Suicide Item.

Results—MADRS Negative Emotions scores were significantly associated with suicidal ideation
during the course of treatment (Fyy, 1657=12.73, p=0.0005). PATH participants had significantly
greater improvement in MADRS emotions than ST-CI participants (treatment group by time:
Fl1,63.21=7.02, p=0.0102). Finally, improved negative emotions, between lagged and follow-up
interview, significantly predicted reduction in suicidal ideation at follow-up interview

(F[l, 96]:9.95, p:0.0022).

Conclusions—Our findings that improvement in negative emotions mediates reduction in
suicidal ideation may guide the development of psychosocial interventions for reduction of
suicidal ideation.

Keywords

Emotions; Suicidal ideation; suicide; depression; cognitive impairment; psychosocial treatment;
emotional states

INTRODUCTION

Suicide rates in older adults are alarmingly high. The suicide rate of older adults (=65 years
old) in the US have increased gradually from 20062014, reaching 16.6/100,000 in 201411,
The highest risk group for suicide continues to be white males 85 years of age or older
(Suicide rate in 2014: 54.4 per 100,000)[11.

Major depression, cognitive impairment and suicidal ideation are risk factors for suicide in
older adults. Major depression is the most common diagnosis in postmortem studies of
suicide deaths[?:3]. Cognitive impairment, especially executive dysfunction and poor
cognitive controll4], and early diagnosis of a dementing disorder contribute to increased
suicide risk in the elderly[®]. Suicidal ideation is a consistent predictor of suicide attempts
and completed suicides in the elderly, non-suicide mortality, and compromised quality of life
for patients and their families[2¢]. Reducing modifiable suicide risk factor, such as suicidal
ideation, is an NIMH high research priority’.

Improving the emotional states associated with depression is one promising target to reduce
suicidal ideation in older adults with major depression and cognitive impairment. Depressed,
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older adults experience high levels of sadness, anxiety, hopelessness, helplessness, and guilt,
all of which could precipitate suicidal ideation and behavior®-12l. Improvement in
emotional states contributes to decreased suicidal ideation and suicide risk in different
populations, including older adults[®-21-17] Brain dysfunction leading to executive, memory
and attention deficits, may impair emotion regulation[17:18.19.20] Thjs is the first study, to
our knowledge, to explore the relationship of improved emotions with suicidal ideation
during psychosocial treatments of older, depressed, cognitively impaired patients.

Our study focuses on two home-delivered psychosocial treatments, Problem Adaptation
Therapy (PATH) and Supportive Therapy for Cognitively Impaired Older Adults (ST-CI).
Whereas ST-CI targets non-specific therapeutic factors such as providing a supportive
environment, fostering empathy, and emphasizing positive experiences, PATH focuses
specifically on improving emotion regulation. To accomplish this goal, PATH utilizes a
problem solving approach, environmental adaptations and compensatory strategies to
remedy the patients’ cognitive, behavioral and functional limitations, and selectively
engages caregiver to participate in treatment. In depressed, cognitively impaired and
disabled older adults, PATH leads to greater reduction of depression and disability than
home-delivered ST-CI over 12 weeks[?1],

The present study examines the relationship of negative emotions, associated with
depression, with suicidal ideation during 12-weeks of PATH vs. ST-CI. Improvement in
negative emotions is measured as improvement in observer-ratings of sadness, anxiety, guilt,
hopelessness and anhedonia. We hypothesize that over 12 weeks of treatment: a) improved
negative emaotions are associated with reduced suicidal ideation; b) PATH will improve
negative depressive emotions more than ST-CI; and ¢) improved negative emotions, rather
than other depression symptoms, predict reduction in suicidal ideation.

METHODS

Participants

Seventy four older adults with major depression, cognitive impairment (up to the level of
moderate dementia), and disability participated in an RCT that compared the efficacy of
PATH vs. ST-CI. Participants were recruited through collaborating community agencies of
the Weill Cornell Institute of Geriatric Psychiatry, located at a University Hospital in
Westchester County, NY. Study procedures were approved by the institutional review board.
The CONSORT diagram of the RCT, participants’ baseline clinical and demographic
information, and results on primary outcomes of depression and disability have been
reported in a separate articlel2l]. In that article, PATH participants had greater reduction in
depression and disability than ST-CI participants over 12 weeks. The present article focuses
on the relationship of negative emotions associated with depression and suicidal ideation.

Eligible participants were 65 years old or older and had a diagnosis of unipolar non-
psychotic MDD by DSM-IV criteria, a Montgomery-Asberg Depression Rating Scale
(MADRS)[22] total score =17, cognitive impairment (at least mild cognitive deficits (age-
adjusted and education-adjusted scaled score of <7 on the Dementia Rating Scale [DRS]
subscale of memory or initiation perseveration) and disability (at least one impairment in
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activities of daily living). Participants were not taking psychotropic drugs, including
antidepressants, cholinesterase inhibitors, or memantine, or were taking a stable dosage for
at least 6 weeks prior to entry with no medical recommendation for medication change in the
next 3 months. Exclusion criteria included: (1) presence of any active comorbid Axis |
psychiatric disorder (except anxiety disorders); (2) presence of acute or severe medical
illness during the three months prior to entry; or prescription of drugs known to cause
depression; (3) current involvement in psychotherapy; (4) severe cognitive impairment
[Mini-Mental State Examination (MMSE)[23] score < 17]; (5) presence of active suicidal
ideation with intent or plan; and (6) aphasia and inability to speak English.

Procedures in the study comply with the ethical standards of the relevant national and
institutional committees on human experimentation and with the Helsinki Declaration of
1975, as revised in 2008. Potential participants with capacity to consent (assessed with
Cornell Scale for Capacity to Consent) signed consent forms and were randomly assigned to
home-delivered PATH or home-delivered ST-CI. Research assistants were unaware of
participants’ randomization status and the study hypotheses.

Assessment and Instruments

We assessed suicidal ideation at entry (baseline), week 4, week 8, and week 12 with
Montgomery-Asberg Depression Rating Scalel??] — Suicide Item (MADRS-SI), rated on a
scale of 0-6 ranging from 0=No suicidal ideation to 6=Explicit plans for suicide; active
preparations for suicide. MADRS ratings were evaluated using our MADRS administration
guide for older adultsl?4]. According to these ratings, MADRS-SI scores corresponded to the
following anchor points: 0=No suicidal ideation; 1=life is not worth living; 2=passive
suicidal thoughts/death wishes; 3=uncommon active suicidal thoughts; suicide is not an
option; 4=suicidal thoughts are common; active suicidal ideation without intent or plan;
5=active suicidal ideation with intent or plan; and 6=Explicit plans for suicide; active
preparations for suicide. Participants with active suicide thoughts with intent or plan
(MADRS-SI=5) were excluded from the study and were either referred for more intense
outpatient psychiatric treatment. Because of the skewed distribution of the MADRS Suicide
item, we created a binary variable (Suicidal ideation vs. No Suicidal ideation at any
timepoint: i.e. any participants with MADRS Suicide =1 were in the Suicidal ideation group
for that timepoint). Depression and disability were quantified at all assessments (entry, week
4, week 8, and week 12) by the MADRS total score and the World Health Organization
Disability Assessment Schedule Il (WHODAS I1)-12 item form[25]. We calculated
depression severity excluding the suicide item by subtracting the MADRS-SI item from
MADRS total (MADRS minus Sl). Overall cognitive impairment at baseline was assessed
with the DRS total[26l.

We summed the 5 MADRS items that capture negative emotional states, namely, sadness
(MADRS 1 & MADRS 2), anxiety and worry (MADRS 3), anhedonia/lack of pleasure or
interest in activities (MADRS 8), and feelings of guilt, self-reproach, and hopelessness
(MADRS 9). We refer to this sum as MADRS Negative Emotions. To examine the
specificity of the relationship of MADRS Negative Emotions with suicidal ideation, we also
examined the influence of the MADRS Cognitive (MADRS 6: Concentration Difficulties),
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Energy (MADRS 7: Lassitude), and Vegetative items (MADRS 4 & 5: Reduced Sleep &
Appetite) and the rest of MADRS items (i.e., MADRS total minus the MADRS Negative
Emotions and minus the MADRS Suicidal Ideation item).

Therapists were doctoral-level clinical psychologists, clinical social workers and a doctoral
candidate in a clinical psychology program and were trained in both PATH and ST-CI.
Therapists’ treatment fidelity scores were very good to excellent(21].

Interventions

Problem Adaptation Therapy (PATH)—PATH is a home-delivered psychosocial
intervention, administered in 12 weekly sessions, designed to help older adults with major
depression, cognitive impairment (up to the level of moderate dementia), and disability.
PATH follows the process model of emotion regulation[2”], and utilizes individually-tailored
strategies to reduce negative and promote positive emotions such as: situation selection
(selecting the situations a person is exposed to), situation modification (changing potentially
emotion-eliciting situations), attentional deployment (shifting one’s attention within a
situation), cognitive change (changing how one thinks about a situation), or response
modulation (utilizing direct efforts to alter one’s emotional responses). It integrates PATH
tools (environmental adaptations and compensatory strategies, e.g. calendar, checklists,
strategies to sustain or shift attention, step-by-step division of a task) to compensate for the
patient’s behavioral and functional limitations and reduce their emotional impact. PATH also
invites an available and willing caregiver to participate in treatment to help patient improve
emotion regulation.

Supportive Therapy for Cognitive Impaired Older Adults (ST-CI)—ST-Cl is also a
home-delivered psychotherapy, administered in 12 weekly sessions. ST-CI is based on Carl
Roger’s theory and focuses on creating a supportive environment by emphasizing empathy
and understanding. ST-CI does not utilize the main ingredients of Problem Solving Therapy
(PST), Interpersonal Psychotherapy (IPT), CBT (Cognitive Behavior Therapy), and dynamic
therapy. If patient agreed, willing and available caregivers were invited to participate in ST-
Cl.

Statistical Analysis

All participants with MADRS scores at baseline were included in the analysis, following the
intent-to-treat principle. We used the Wilcoxon-Mann-Whitney test (continuous variables)
and the Chi-square test or Fisher’s exact (categorical variables) to test differences between
participants with suicidal ideation (N=32) vs. those without suicidal ideation (N=42) on
demographics and baseline clinical variables (Table 1).

In all analyses we used mixed effects models for longitudinal data. We used “time C12” as
time centered at 12 weeks and we also included “time C12 squared” when it significantly
improved the model fit, based on the chi-square of the difference in =2 log likelihood. To
test whether PATH participants had greater improvement in MADRS Negative Emotions
over 12 weeks of treatment, we used a generalized linear mixed-effects model for
longitudinal data. The effect of improved MADRS Negative Emotions on reduction in
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suicidal ideation was assessed using a mixed-effects logistic regression model that examined
the effects of the difference of lagged and follow-up assessments of MADRS Negative
Emotion scores to predict follow-up suicidal ideation (e.g. difference of scores of MADRS
motions between week 4 and baseline, week 8 and week 4, and week 12 and week 8 predicts
suicidal ideation at week 4, week 8 and week 12 respectively). The mixed model had a
subject-specific random intercept and fixed effects for time. To assess the specificity of
improved negative emotions on suicidal ideation, we explored the effects of MADRS
Cognitive (MADRS 6: Concentration Difficulties), Energy (MADRS 7: Lassitude) and
Vegetative items (MADRS 4 & 5: Reduced Sleep & Appetite) by adding each independent
variable in separate mixed logistic regression models. We used the Bonferroni correction for
multiple comparisons. A two-tailed alpha level was used for each statistical test. All analyses
were performed with SAS 9.2[28],

Participant Characteristics

The 74 randomized participants were aged 80.90 years (SD=7.48) and had an average of 13
years of education (SD=3.06). They had moderate depression (mean MADRS total=21.24;
SD 3.49), cognitive impairment scores associated with mild cognitive deficits to moderate
dementia (mean DRS total=118.6; SD=11.72) and pronounced disability (mean WHODAS-
Il total=32.77; SD=6.61) (Table 1). Of the 74 randomized participants, 63 (86.4%)
completed the 12-week treatment trial. Among those who dropped out of treatment (N=11),
6 were receiving PATH and 5 ST-CI.

At study entry, 43% of participants (N=32) had varying but mild degrees of suicidal
ideation: 20.27% (N=15) of participants had thoughts that life is not worth living, 17.57%
(N=13) had passive suicidal thoughts/death ideation, 4.05% (N=3) had active but uncommon
suicidal ideation, and 1.35% (N=1) had active and common suicidal ideation without intent
or harm. [17.57% (N=13)]. Participants with suicide ideation had lower disability scores
(WHODAS-II total) than those without suicidal ideation (Table 1). Further, African-
Americans were less likely to report suicidal ideation than Caucasians. Consequently, we
used race and baseline disability scores as covariates in our analyses whenever either
variable was significantly correlated with the outcome.

Improved MADRS Negative Emotions Are Associated with Reduced Suicidal ideation
During Treatment

We used a mixed-effects logistic regression model with suicidal ideation grouping (patients
with Sl vs. those without SI) as the outcome and included the following predictors: time
centered at 12 weeks (C12), MADRS Negative Emotions at study entry and at 4, 8, and 12
weeks afterwards and disability at study entry (WHODAS-II total). MADRS Negative
Emotions were significantly associated with suicidal ideation during the course of treatment
(Fp1, 1651=12.73, p=0.0005). No other MADRs variable was significantly related to suicidal
ideation over time, when added in the model; the effect of MADRS Emotions was
significant even after controlling for multiple comparisons. Because caregiver involvement
in treatment could serve to either hinder or enhance reduction of Sl in cognitively impaired
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patients, we examined whether the degree of caregiver involvement in treatment (number of
sessions the caregiver participated) was associated with suicidal ideation over time. There
was no significant association of the degree of caregiver involvement with suicidal ideation
over time.

PATH Improves MADRS Negative Emotions More than ST-CI During Treatment

In a generalized linear mixed-effects model consisting of treatment group, time (C12), time
squared (C12 x C12), treatment group by time (C12) interaction, and baseline disability,
PATH participants had significantly greater reduction in MADRS Negative Emotions than
ST-CI participants over the 12-week period (treatment group by time C12 interaction:
Fr1,63.21=7.02, p=0.0102; Cohen’s D based on actual scores (95% Cl) at: week 4: 0.38 (0—
0.77); week 8: 0.64 (0.25-1.03); week 12: 0.75 (0.27-1.14)) (Figure 1). The effect was even
stronger in those participants with greater MADRS Emotions scores at study entry [MADRS
Emotions score =12 (Median), N=39]. In this subgroup, Cohen’s D (95%CI) based on actual
scores at week 12 was 1.01 (0.68-2.08) (Mean Reduction [SD]: PATH: 7.79 (3.98) vs. ST-
Cl=3.94 (5.57); post-hoc test: t[33 7j=2.49, p=0.0179). There were no significant differences
between PATH and ST-CI participants on other variables (i.e. individual MADRS Cognitive,
Energy, Vegetative Symptoms items or a sum of the rest of MADRS items).

Improved MADRS Negative Emotions Predict Reduction in Suicidal ideation

PATH and ST-CI participants had comparable improvement in suicidal ideation over 12
weeks of treatment. To examine whether improvement in negative emotions predicts
reduction in suicidal ideation, a mixed effects logistic regression model was constructed in
which the difference of MADRS Emotions scores between lagged and follow-up interview
was used as a predictor of suicidal ideation grouping at follow-up interview. This difference
significantly predicted suicidal ideation at follow-up interview (F1, 96)=9.95, p=0.0022). For
every point improvement in emotions (i.e. 1 point improvement of MADRS Emaotions
scores) between the lagged and follow-up assessment, the odds of suicidal ideation
decreased by 32% (Odds Ratio=0.68; 95% CI: 0.53-0.86) (Figure 2). This effect was
comparable in both treatment arms, was not mediated by improvements in cognition, energy,
or vegetative symptoms, and was still significant after adjusting for multiple comparisons
and after accounting for cognitive, energy and vegetative symptoms.

DISCUSSION

The main findings of this study are that improved negative emotions are associated with
increased suicidal ideation and that improvement in negative emotions preceded and
contributed to reduction in suicidal ideation in older adults receiving two home-delivered
psychosocial interventions, i.e. PATH and ST-CI. The findings are clinically and
heuristically important because improvement in negative emotions is a potential mechanism
of action to reduce suicidal ideation. Suicidal ideation is a risk factor for suicide attempts
and suicides and it is a high clinical and research priority to reduce modifiable suicide risk
factors23.6.7]. Our premise is that older adults with depression and cognitive impairment
have difficulty improving or regulating emotions because of impairment in the cognitive
control system and in executive control abilities!18 33. 4],
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This is the first study, to our knowledge, that examines the course of suicidal ideation during
home-delivered psychosocial treatments in a sample of older adults with major depression, a
wide range of cognitive impairment (up to the level of moderate dementia), and disability.
PATH targets emation regulation and utilizes a problem-solving approach, compensatory
strategies and caregiver involvement. ST-CI fosters a supportive environment, empathy and
understanding. Even though ST-CI does not target emotion regulation, our findings indicate
that it led to improvements in MADRS Negative Emotions. However, PATH participants had
greater improvement in negative emotions over the course of treatment [Cohen’s D at Week
12: 0.75] than ST-CI participants. The effect size was even higher in those participants with
higher levels of negative emotions at baseline [Cohen’s D at Week 12: 1.01].

Our results are consistent with findings demonstrating that negative affect intensity and
reactivity is associated with suicidal ideation in older adults[*!] and that increased negative
emotions are associated with suicidal ideation and behavior in young and older
adultst17:29-311 Qur findings reveal that reduction in suicidal ideation was similar in both
study arms despite differential change in improvement in negative emotions. These findings
may reflect: a) the improvement in MADRS emotions even in ST-CI participants (average
improvement in MADRS Emotions over 12 weeks: 3.4) and b) the mild degree of suicidal
ideation in our sample, which may be reduced with modest improvement in negative
emotional states.

PATH follows the process model of emotion regulation, which posits that there are five
broad strategies to regulate emotions: situation selection, situation modification, attentional
deployment, cognitive change and response modulationl2”]. Our data did not permit an
examination of the differential effects of emotion regulation strategies on improving
emotions and reducing suicidal ideation. Understanding whether a specific emotion
regulation strategy is most effective in improving negative emotions might guide the
development of interventions to reduce suicidal ideation in our population.

Our study focuses on older adults with mostly mild forms of suicidal ideation. Most patients
reported thoughts that life is not worth living (20%), and 23% (17/74) of the participants
reported death (18%) or active suicidal ideation (5%). However, in addition to mild forms of
suicidal ideation, our population manifested other independent suicide risk factors such as a
diagnosis of major depression, cognitive impairment, disability, and increased medical
burden, which elevate their suicide risk[34 351, Future investigations may examine whether
elements of PATH could be re-purposed to decrease more prevalent wishes for death and
thoughts of suicide by utilizing targeted emotion regulation techniques to reduce suicidal
risk in high risk patients (e.g., patients with suicide intent, plan, or previous suicide attempts;
or patients who were recently hospitalized). These patients are in need for a targeted
intervention for indlicated prevention of suicidel’].

The study has the following limitations. First, our study was not designed to answer our
study questions and we used a single item (MADRS Suicide Item) to assess suicidality. The
MADRS suicide item has been used in studies of suicidal ideation in older adults®] but
future investigations need to examine the course of suicidal ideation with more sensitive
suicide instruments. Our study, however, fills a gap in the current literature on suicidal
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ideation in older adults with major depression and cognitive impairment. Research in this
area is limited despite its public health significance.

Second, although we investigated the relationship of emotions with suicidal ideation and
behavior[8-15.17.36] e used the MADRS, a scale designed to rate depression, to evaluate
emotions associated with depression. Given the MADRS’s strong psychometric
propertiesl37], one could argue that it is difficult to discern a reliable construct of emotions
that meaningfully diverges from depression. Furthermore, the MADRS Negative Emotions
subscale does not reflect cognitive distortions, an important concept for an emotion
regulation intervention such as PATH. Nevertheless, our findings conclusively show that
MADRS symptoms that do not pertain directly to improvement in emotions (i.e. sleep and
appetite disturbances, concentration difficulties, lassitude) were not significantly correlated
with suicidal ideation in our sample.

In conclusion, this study demonstrates that negative emotions are related to suicidal ideation
during the course of two psychosocial treatments in older adults with major depression and
cognitive impairment. First, MADRS Negative Emotions were associated with suicidal
ideation during 12 weeks of treatment. Second, participants who received PATH, a
psychosocial treatment aimed to improve emotion regulation, had greater improvements in
MADRS Emotions than participants who received ST-CI, another depression treatment.
Finally, our most important finding demonstrates that improvement in MADRS Negative
Emotions, and not improvements in other depression symptoms, mediates reduction in
suicidal ideation in both treatments. Our findings can inform the development of
psychosocial interventions for reduction of suicidal ideation in older adults with major
depression and a wide range of cognitive impairment.
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Figure 1. The Course of MADRS Negative Emotions Items During 12 Weeks of PATH vs. ST-CI
MADRS Negative Emotions scores over 12 weeks of PATH vs. ST in in 74 older adults with

major depression, cognitive impairment and disability based on the least squares means and
standard error of the mixed effects model: treatment, time C12 (centered at 12 weeks), time

C12 squared, treatment x time C12, and baseline Whodas-11 score.
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Figure 2. Predicted Probability of Suicidal Ideation at 4, 8 and 12 Weeks and Increase in

=9=\Veek 4
“B=Week 8
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(during the last 4 weeks )

MADRS Negative Emotions Item During the Preceding 4 Weeks
Probability of suicidal ideation (SI) predicted by an increase in MADRS Negative Emotions

score in the past four weeks. Blue line: Probability of Sl at week 4 predicted by an increase
in MADRS Negative Emotions score between baseline and week 4; Red line: Probability of
Sl at week 8 predicted by an increase in MADRS Negative Emotions score between week 4
and week 8; Green line: Probability of Sl at week 12 predicted by an increase in MADRS

Negative Emotions score between week 8 and week 12.
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