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Figure 1: Summary of distribution and anchor-based analyses of BHS meaningful 
change threshold 

Summary of distribution and anchor-based analyses based on 1
category improvement across multiple anchors

Figure 2: Cumulative distribution function of change and probability distribution 
function of change from baseline in BHS stratified by change in MADRS at Day 25
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CONCLUSION
• This was the first study to derive an MCT of -4 points with a range 

from -3 to -6 points for BHS in patients with MDD who have active 
suicidal ideation with intent. The MCT represented meaningful change 
from patient’s perspective using regulatory-preferred anchor-based 
methodology, suggesting that BHS can effectively measure change in 
hopelessness.

• Clinicians may consider using this MCT to interpret changes in 
hopelessness as measured by the BHS in patients with MDD who 
have active suicidal ideation with intent. However; further research is 
required to corroborate the findings of the present study.

INTRODUCTION
• Major depressive disorder (MDD), a prevalent mental health condition, is often 

associated with suicide1. Psychiatrists rated hopelessness as the most important risk 
factor for suicide and practice guidelines suggest hopelessness should be targeted as 
part of comprehensive treatment plan2, 3. 

• Meaningful within patient change can be used for interpretation of study clinical 
outcome assessment (COA) study results. Patients are categorized as responders if 
change from baseline reaches a meaningful change threshold (MCT)4. 

• MCTs can be derived via anchor-based methods to quantify the mean change in the 
COA of interest that is meaningful according to an anchor such as a clinically relevant 
health measure or patient global impression of disease5.

• Beck hopelessness scale (BHS) is a patient reported outcome (PRO) that was used 
in this study to measure the three most important factors of hopelessness (feelings 
about the future, loss of motivation, and expectations), in patients with depression 
and suicidal behavior with intent. There is a gap in the literature and the MCT for the 
BHS is unknown.

• In the present anchor-based analysis, we assessed the meaningful change in the BHS 
to determine the MCT in patients with major depressive disorder (MDD) with suicidal 
ideation and intent. 

METHODS
Study Design and Sample Selection
• Data for this anchor-based analysis were obtained from two randomized, double-blind, 

placebo-controlled, multicenter, phase 3 studies (ASPIRE I [NCT03039192] and ASPIRE 
II [NCT03097133]) that evaluated the efficacy and safety of esketamine nasal spray + 
standard of care (SOC) vs. placebo + SOC. Methods and primary data of these studies 
have previously been presented6, 7. 

• Men and women (aged 18-64 years) diagnosed with MDD as per the Diagnostic and 
Statistical Manual of Mental Disorders (5th edition) (DSM-5), with suicidal ideation 
and intent, without psychotic features, and patients with a MADRS total score of >28 
at baseline were included. 

• Screening of patients was performed within 48 hours prior to the day 1 (baseline) of 
intranasal dose followed by a 25-day double-blind treatment phase (day 1 to 25), and 
a 65-day follow-up phase (day 26 to 90). The total study duration was approximately 
13 weeks. 

Assessment of Variables
• The BHS is a 20-item PRO that assesses patients’ negative expectations or pessimism 

regarding the future. Each item is rated true/false with each response assigned a score 
of 0 or 1. Responses are summed to calculate a total score between 0 -20 (0-3: within 
normal range, 4-8: mild hopelessness, 9-14: moderate hopelessness, >14: severe 
hopelessness).

• MCTs for the BHS were evaluated using five anchor measures: two clinician-reported 
outcomes (ClinROs) and three PROs from the Suicide Ideation and Behavior Assessment 
Tool (SIBAT). 

 o The Montgomery–Åsberg depression rating scale (MADRS), is a 10-item, clinician-
rated scale to measure depression severity and changes due to antidepressant 
treatment. The total score ranges from 0-60 (0-12: no depression, 13-21: slight 
depression, 22-28: moderate depression, >28-60: severe depression)8.

 o The clinical global impression of severity of suicidality revised (CGI-SS-r) is a 7-point 
scale from 0 (normal, not at all suicidal) to 6 (among the most extremely suicidal 
patients) that assesses the severity of suicidality. 

• The 3 patient-reported items included from the SIBAT were:
 o Feelings of hopelessness: Over the past 7 days, I have felt hopeless. (0: never – 5: 

all of the time)
 o Desire to die: Which of the following ratings best describes your desire to die in the 

past 7 days? (0: I have not wanted to die – 4: I wanted to die all of the time)
 o Frequency of suicidal thinking (FoST): Which of the following ratings best describes 

your thinking about suicide right now? (0: I have no suicidal thoughts – 4: I have 
suicidal thoughts all of the time)

Statistical Analysis
• MCTs for the BHS were derived on blinded data from the ASPIRE I and ASPIRE II studies 

using anchor-based methods and supported with distribution-based methods.
• Spearman correlation coefficients were calculated between the change in BHS and each 

of the anchor variables. Anchor variables with correlations >0.40 were considered as 
anchors for the MCT derivation9, 10.

• Mean change in BHS score from baseline to Day 25 was calculated based on categorical 
change in each anchor variable to derive MCT. Mean (standard deviation [SD]) within-in 
patient change from baseline, min, max, 95% confidence intervals (CIs) were estimated 
for each level of change in the anchor variable. Negative change scores on the BHS 
indicated improvement.

• Distribution-based methods were used to supplement anchor-based derivation of MCT. 
The change in BHS score from baseline to day 25 was used to calculate half of the pooled 
SD and 1 standard error of measurement (SEM), defined as SD x [1 – reliability]1/2. 
Cumulative distribution functions (CDFs) were plotted by anchor categories for change 
in BHS scores from baseline to Day 25.

RESULTS

Table 1: Demographics of ASPIRE I and ASPIRE II study populations

ASPIRE I ASPIRE II
Total N=224 Total N=227

Age, mean (years [SD]) 39.35 (12.91) 40.80 (13.07)
Female, n (%) 138 (61.61) 136 (59.91)
Race, n (%)

White 151 (67.41) 179 (84.04)
Black 11 (4.91) 15 (7.04)
Asian 56 (25.00) 3 (1.41)
Other/Multiple 6 (2.68) 16 (7.51)

Baseline MADRS score, mean (SD) 41.12 (6.07) 39.66 (5.48)
Baseline CGI-SS-r, n (%)

0 = Normal, not at all suicidal 0 (--) 0 (--)
1 = Questionably suicidal 8 (3.59) 4 (1.76)
2 = Mildly suicidal 17 (7.62) 16 (7.05)
3 = Moderately suicidal 57 (25.56) 68 (29.96)
4 = Markedly Suicidal 80 (35.87) 90 (39.65)
5 = Severely Suicidal 56 (25.11) 45 (19.82)
6 = Among the most extremely suicidal patients 5 (2.24) 4 (1.76)

Baseline Feelings of Hopelessness* n (%)
0 = Never 5 (2.55) 0 (--)
1 = Rarely 3 (1.53) 3 (1.63)
2 = Sometimes 17 (8.67) 10 (5.43)
3 = Often 41 (20.92) 51 (27.72)
4 = Most of the time 62 (31.63) 58 (31.52)
5 = All of the time 68 (34.69) 62 (33.70)

Baseline Desire to Die*, n (%)
0 = I have not wanted to die 2 (1.06) 4 (1.77)
1 = I rarely wanted to die 8 (4.23) 10 (4.42)
2 = I sometimes wanted to die 51 (26.98) 64 (28.32)
3 = I wanted to die much of the time 94 (49.74) 107 (47.35)
4 = I wanted to die all of the time 34 (17.99) 41 (18.14)

Baseline FoST*, n (%)
0 = I have no suicidal thoughts 12 (5.38) 17 (7.52)
1 = I have suicidal thoughts a little of the time 27 (12.11) 29 (12.83)
2 = I have suicidal thoughts some of the time 69 (30.94) 68 (30.09)
3 = I have suicidal thoughts most of the time 84 (37.67) 84 (37.17)
4 = I have suicidal thoughts all of the time 31 (13.90) 28 (12.39)

Baseline BHS score, mean (SD) 15.63 (4.41) 15.60 (4.07)
Abbreviations: MADRS: Montgomery–Åsberg Depression Rating Scale; CGI-SS-r: Clinical global impression of 
severity of suicidality scale revised; FoST: Frequency of suicidal thinking; BHS: Beck Hopelessness Scale
* Patient-reported items that are included in the Suicide Ideation and Behavior Assessment Tool (SIBAT).

MCT Derivation
• The selected anchors had correlations >0.40 with the BHS at Day 25, which confirmed 

their suitability for use in the MCT derivation (Table 2)

Table 2. Correlations of anchors with BHS in ASPIRE I and ASPIRE II

ASPIRE I ASPIRE II

rho p-value rho p-value

Clinician-based:

MADRS 0.59174 <0.0001 0.63701 <0.0001

CGI-SS-r 0.42988 <0.0001 0.43053 <0.0001

Patient-reported:

Feelings of Hopelessness 0.56916 <0.0001 0.55873 <0.0001

Desire to Die 0.60148 <0.0001 0.55537 <0.0001

FoST 0.47423 <0.0001 0.46385 <0.0001
Abbreviations: MADRS: Montgomery–Åsberg Depression Rating Scale; CGI-SS-r: Clinical global impression of 
severity of suicidality scale revised; FoST: Frequency of suicidal thinking

• MADRS: In analyses using combined treatment groups, categorical changes in MADRS 
were used to determine a threshold at which, patients experienced meaningful 
improvement on the BHS at Day 25 (Table 3). A one category improvement was 
associated with -4.39 point mean improvement in APRIRE I study and a -3.70 point 
mean improvement ASPIRE II study.

Population Characteristics 
• The analysis population included study participants who completed at least one PRO 

assessment. Patient demographics and clinical characteristics were generally similar 
across both treatment studies (Table 1).

• Feelings of hopelessness: In ASPIRE I, a one category improvement was associated 
with a -4.20 point mean improvement (95% CI: -6.11, -2.29) in the BHS score at  
Day 25 compared to baseline and in ASPIRE II a one category improvement was  
associated with a -5.24 point mean improvement (95% CI: -7.43, -3.05) (Table 4). 

Table 4. Anchor-based meaningful change in BHS from baseline to Day 25 using the 
PRO, Feelings of Hopelessness

Change in Feelings of 
Hopelessness Change in BHS

Anchor Category N Mean (SD) Min Max 95% CI SES of 
Change

ASPIRE I

5 category improvement 14 -15.29 (4.18) -20 -7 -17.70, -12.87 -4.39

4 category improvement 22 -12.77 (5.26) -20 0 -15.11, -10.44 -3.18

3 category improvement 47 -8.15 (5.73) -17 4 -9.83, -6.47 -1.79

2 category improvement 38 -5.92 (5.23) -16 1 -7.64, -4.20 -1.10

1 category improvement 40 -4.20 (5.96) -16 9 -6.11, -2.29 -1.19

No Change 23 -2.87 (6.32) -17 6 -5.60, -0.14 -0.68

1 category worsening 9 1.78 (2.95) -3 7 -0.49, 4.04 0.31

2 category worsening 3 -4.33 (6.66) -12 0 -20.87, 12.21 -0.6

ASPIRE II

5 category improvement 16 -13.69 (3.57) -20 -7 -15.59, -11.78 -3.71

4 category improvement 29 -11.17 (5.81) -20 0 -13.38, -8.96 -3.09

3 category improvement 47 -9.40 (5.64) -20 1 -11.06, -7.75 -2.66

2 category improvement 38 -7.05 (5.28) -17 3 -8.79, -5.32 -1.44

1 category improvement 25 -5.24 (5.30) -19 4 -7.43, -3.05 -1.17

No Change 17 -1.12 (5.13) -12 11 -3.76, 1.52 -0.29

1 category worsening 6 -2.33 (4.5) -8 5 -7.06, 2.39 -0.54

2 category worsening 3 1.33 (1.53) 0 3 -2.46, 5.13 2.31
Abbreviations: BHS: Beck Hopelessness Scale; SD: Standard Deviation; CI: Confidence Interval;  
SES: Standard Effect Size

Table 5: Anchor-based meaningful change in BHS from baseline to Day 25 using the 
PRO, Desire to Die
Change in Desire to Die
Anchor Category Change in BHS

Anchor Category N Mean (SD) Min Max 95% CI SES of 
Change

ASPIRE I

4 category improvement 20 -15.35 (4.43) -20 -3 -17.42, -13.28 -6.13

3 category improvement 55 -9.05 (5.87) -20 3 -10.64, -7.47 -1.97

2 category improvement 55 -6.89 (6.19) -19 9 -8.56, -5.22 -1.37

1 category improvement 33 -2.61 (4.64) -16 7 -4.25, -0.96 -0.89

No Change 23 -0.83 (4.14) -15 6 -2.62, 0.96 -0.16

1 category worsening 3 -0.67 (2.08) -3 1 -5.84, 4.50 -1.15

2 category worsening 0 -- -- -- -- --

ASPIRE II

4 category improvement 25 -11.00 (6.97) -20 1 -13.88, -8.12 -3.92

3 category improvement 58 -10.43 (5.29) -20 1 -11.82, -9.04 -2.73

2 category improvement 58 -8.17 (5.11) -18 0 -9.52, -6.83 -2.03

1 category improvement 38 -4.74 (5.11) -16 4 -6.42, -3.06 -1.1

No Change 23 -1.52 (4.66) -16 5 -3.54, 0.49 -0.24

1 category worsening 11 1.64 (3.59) -3 8 -0.77, 4.05 0.48

2 category worsening 2 7.00 (5.66) 3 11 -43.82, 57.82 1.41
Abbreviations: BHS: Beck Hopelessness Scale; SD: Standard Deviation; CI: Confidence Interval;  
SES: Standard Effect Size

• Desire to die: In ASPIRE I, a one category improvement was associated with a  
-2.61 point mean improvement (95% CI: -4.25, -0.96) in the BHS score at Day 25  
compared to baseline while in ASPIRE II a one category improvement was associated  
with a -4.74 point mean improvement (95% CI: -6.42, -3.06) (Table 5).

Table 6.  Anchor-based Meaningful Change in BHS from Baseline to Day 25 Using the 
PRO, Frequency of Suicidal Thinking (FoST)

Change in FoST Change in BHS

Anchor Category N Mean (SD) Min Max 95% CI SES of 
Change

ASPIRE I       

4 category improvement 18 -13.17 (5.83) -20 0 -16.07, -10.27 -4.47

3 category improvement 54 -9.15 (6.67) -20 5 -10.97, -7.33 -2.14

2 category improvement 56 -6.71 (6.46) -19 9 -8.44, -4.98 -1.65

1 category improvement 44 -5.07 (6.32) -17 7 -6.99, -3.15 -1.26

No Change 43 -1.95 (4.36) -17 6 -3.29, -0.61 -0.36

1 category worsening 5 0.8 (1.30) 0 3 -0.82, 2.42 0.19

ASPIRE II       

4 category improvement 15 -10.33 (7.56) -20 1 -14.52, -6.15 -4.2

3 category improvement 56 -10.48 (5.62) -20 1 -11.99, -8.98 -3.63

2 category improvement 5 
2 -8.00 (5.33) -18 4 -9.48, -6.52 -2.03

1 category improvement 44 -6.34 (5.46) -17 2 -8.00, -4.68 -1.63

No Change 37 -2.95 (6.51) -18 11 -5.11, -0.78 -0.47

1 category worsening 9 1.0 (3.57) -4 8 -1.74, 3.74 0.33
Abbreviations: FoST: Frequency of Suicidal Thinking; BHS: Beck Hopelessness Scale; SD: Standard Deviation; CI: 
Confidence Interval; SES: Standard Effect Size 

Table 3: Anchor-based meaningful change in BHS from baseline to Day 25 using 
MADRS

Change in MADRS* Change in BHS

Anchor Category N Mean (SD) Min Max 95% CI SES of 
Change

ASPIRE I

3 category improvement 92 -9.61 (6.26) -20 4 -10.90, -8.31 -1.91

2 category improvement 46 -7.24 (6.35) -19 5 -9.12, -5.35 -1.59

1 category improvement 36 -4.39 (6.20) -17 9 -6.49, -2.29 -1.50

No Change 46 -0.76 (4.39) -15 7 -2.07, 0.54 -0.23

ASPIRE II

3 category improvement 94 -10.77 (5.60) -20 4 -11.91, -9.62 -2.39

2 category improvement 49 -7.20 (5.70) -18 5 -8.84, -5.57 -1.66

1 category improvement 33 -3.70 (4.48) -16 3 -5.28, -2.11 -1.20

No Change 40 -1.2 (5.16) -15 11 -2.85, 0.45 -0.36
*No patients experienced a worsening in their MADRS anchor category
Abbreviations: MADRS: Montgomery–Åsberg Depression Rating Scale; BHS: Beck Hopelessness Scale;  
SD: Standard Deviation; CI: Confidence Interval; SES: Standard Effect Size 

• FoST: In ASPIRE I, a one category improvement on the FoST item is associated with 
a -5.07 point mean improvement (95% CI: -6.99, -3.15) in the BHS score at Day 25 
compared to baseline and in ASPIRE II a one category improvement is associated with 
a -6.34 point mean improvement (95% CI: -8.00, -4.68) (Table 6).

Summary of meaningful change threshold has been plotted as the mean for a one-category change of the 
associated anchor

• The body of evidence from each of the anchor analyses suggests an MCT of -4 points 
improvement for the BHS with a range of -3 to -6 (Figure 1).

• Blinded analysis of the change in BHS score from baseline to Day 25, stratified by 
the change in MADRS severity category shows separation of CDF (Figure 2a) and PDF  
curves (Figure 2b) in ASPIRE I.  Similar results were seen on the CDF and PDF curves in 
ASPIRE II (data not presented).

LIMITATIONS
• The three patient-reported anchors under investigation in the present study were 

single items from a larger questionnaire.


