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Correlation between low sleep satisfaction and A
death wish in a three-month Ecological
Momentary Assessment study

With almost one million deaths due to suicide every year,
decreasing suicide rates is a priority issue for public health.! Poor
sleep quality is not among the risk factors for suicide recognized by
the World Health Organization, but there is strong evidence sup-
porting the link between suicide and sleep and recent research
revealed sleep difficulties as a proximal risk factor for suicidal
behavior.?~>

In this study we used Ecological Momentary Assessment (EMA)
to: (1) measure the intra-subject correlations between sleep satis-
faction and wish to live/wish to die, (2) assess their stability over
time, and (3) explored the intra-subject correlations between sleep
quality and wish to live/wish to die.

Participants were 127 Spanish patients included in a suicide
prevention program, approached during the first year (January
2018-January 2019) of the SmartCrisis study® (mean age =42.5,
66.1% females). An EMA app® downloaded into their smartphones
was used to asked them about death wishes, negative feelings, sleep
and appetite throughout follow-up.” Sleep-related questions were
asked in the early morning whereas rest of questions were asked
randomly during the day.

We calculated intra-subject correlations between wish to
live/die and sleep-related questions by fitting random-effects linear
models® and examined the stability over time of the intra-subject
correlation between sleep satisfaction and wish to live by comput-
ing moving correlations within a 30-day time window and plotting
them as a function of the 1st day of the time window (Fig. 1). The
time variable for a subject was computed as the number of days
that passed after the subject was asked for the first time either
the question assessing sleep satisfaction or the question assessing
wish to live, whichever was asked first. We conducted an analo-
gous time stability analysis of the intra-subject correlation between
sleep satisfaction and wish to die (Fig. 2).

The median observation time was 89.7 days. The median num-
ber of answers/participant was 110.4 (range=1-657). The mean
number of wish to live questions responded was 34.08 (95% CI
50.9-60.4; 117 participants answered at least once); the mean
number of wish to die questions responded was 14.7 (95% CI 26.9,
36.8; 107 answered at least once); and the mean number of sleep
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satisfaction questions responded was 51.6 (95% CI 46.9, 56.2; 94
answered at least once). Wish to die and wish to live showed a
high negative intra-subject correlation across time [r=—0.89; 95%
CI(—0.94, —0.81); p<0.001].

We studied the stability of the intra-subject correlation between
sleep satisfaction and wish to live (Fig. 1), and wish to die (Fig. 2)
over time. Figs. 1A and 2A show moving intra-subject correlations
computed with data collected within a 30-day observation win-
dow, versus the 1st day of the window. Time O for a subject was the
day on which one of the two questions was asked for the first time.

Fig. 1B shows the number of participants that were asked both
questions during the time window and Fig. 1C shows the total num-
ber of responses to both questions versus the 1st day of the window,
that is, the number of observations used to compute the correla-
tion in Fig. 1A. The red line in Fig. 1A represents the correlation
for all participants and observations, namely 0.66 (Table 1). Fig. 1A
shows that the moving correlations remained relatively stable until
approximately day 130, when start to show higher volatility. This
may be explained in part by the decrease in the number of partici-
pants and observations as the 30-day observation window moved
forward in time (Fig. 1B and C).

Fig. 2B and C shows the number of participants and the num-
ber of responses contributing to correlations, respectively, versus
the 1st day of the window. The red line represents the correla-
tion between sleep satisfaction and death wish for all participants
and observations, namely —0.69 (Table 1). Fig. 2A shows that the
correlations tended to return to —0.69. The volatility of the cor-
relation increased with time, which is probably explained by the
decrease in the number of participants and observations with time
(Fig. 2B and C). Overall, Fig. 2A suggests that the intra-subject corre-
lation between sleep satisfaction and death wish is very stable over
time.

We found, using EMA and random-effects linear models, that
self-reported low sleep satisfaction is highly and stably related to
death and life wishes. On one hand, this is of special interest for
clinicians as it highlights the importance of assessing sleep as part
of suicide monitoring. On the other hand, our study adds to the
growing evidence of the usefulness of EMA methodology in suici-
dology research.? Overall, we believe that EMA tools can be part of
a paradigm shift from the traditional identification of risk factors
for suicide to personalized monitoring and prevention strategies
tailored to individual patients.
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Fig. 1. Correlations between sleep satisfaction and wish to live. (A) Moving intra-subject correlations between sleep satisfaction and wish to live computed within 30-day
observation windows, versus the 1st day of the window, where days were counted from the 1st day that the subject was asked the sleep satisfaction or the life desire question.
Day 0 corresponds to the first day the subject was asked a question evaluating either sleep satisfaction or desire to live. (B) Total number of subjects used to compute the
correlations versus the 1st day of the window. (C) Total number of responses from these subjects either to the sleep satisfaction or life wish question, versus the 1st day of
the window (i.e. the number of observations used to calculate the correlations).
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Fig. 2. Correlations between sleep satisfaction and death wish. (A) Moving intra-subject correlations between sleep satisfaction and death wish computed within 30-day
observation windows, versus the 1st day of the window, where days were counted from the 1st day that the subject was asked the sleep satisfaction or the death wish
question. Day 0 corresponds to the first day the subject was asked a question evaluating either sleep satisfaction or death wish. (B) Total number of subjects used to compute
the correlations versus the 1st day of the window. (C) Total number of responses from these subjects either to the sleep satisfaction or death wish question, versus the 1st
day of the window (i.e. the number of observations used to calculate the correlations).
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Table 1
Overall means of the intra-subject means of responses to EMA questions.
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Question number Question' Overall mean response 95% ClI Lowest individual Highest individual
(n,N) mean response’ mean response’
7 Today my wish to live is. . . 55.6 (50.9,60.4) 2.8 98.3
n=117,N=1,164
8 Today my wish to die is. . . 31.9 (26.9, 36.8) 1.8 94.5
n=107, N=869
22 Today I am satisfied with 51.6 (46.9, 56.2) 15.6 92.7
my sleep. n=94, N=683
19 Currently other people 48.7 (43.3,54.1) 4.2 93.8
think that sleeping n=98, N=680
difficulties affect my
quality of life.
25 Today I feel fatigue during 513 (46.1, 56.5) 85 89.6
the day caused by my n=93,N=677
sleeping difficulties.
21 Overall, the quality of my 55.0 (50.1,59.8) 15.0 94.9
sleepiis. .. n=90,N=679
20 Overall, when [ wake up | 49.0 (43.9,54.1) 3.6 95.0
feel. .. n=93,N=679

CI: confidence interval; n: number of subjects who responded to the corresponding question at least once; N: total number of responses to the question.

 Responses to all questions ranged from 0 to 100.

i The overall mean response to a question was computed by fitting the random intercept linear model corresponding to that question. For instance, if y;; was the response
to EMA Question 7 from subject i at occasion j, the model y;; = @; + &;; was fitted by using all available responses to Question 7 from all subjects. The overall mean response to
Question 7 is an estimate of the population mean of «;, the fixed effect of the intercept.

§ Best linear unbiased predictors (BLUPs) were used to compute the individual mean responses for all subjects. For instance, for Question 7, the individual mean response
of subject i is ; and the BLUP of «; was obtained. The minimum and maximum of the predicted «;’s are reported in the table. For instance, out of the 117 subjects who
responded to Question 7, the subject with the weakest wish to live had a mean response of 2.8, whereas the subject with the strongest wish had a mean response of 98.3.
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