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Abstract

Objective—To examine the independent and joint relationships of poor subjective sleep quality, 

and antepartum depression with suicidal ideation among pregnant women.

Methods—A cross-sectional study was conducted among 641 pregnant women attending 

prenatal care clinics in Lima, Peru. Antepartum depression and suicidal ideation were assessed 

using the Patient Health Questionnaire-9 (PHQ-9) scale. Antepartum subjective sleep quality was 

assessed using the Pittsburgh Sleep Quality Index (PSQI). Logistic regression procedures were 

performed to estimate odds ratios (aOR) and 95% confidence intervals (95% CI) adjusted for 

confounders.

Results—Overall, the prevalence of suicidal ideation in this cohort was 16.8% and poor 

subjective sleep quality was more common among women endorsing suicidal ideation as 

compared to their counterparts who did not (47.2%vs.24.8%, p<0.001). After adjustment for 

confounders including maternal depression, poor subjective sleep quality (defined using the 

recommended criteria of PSQI global score of >5vs. ≤5) was associated with a 1.7-fold increased 

odds of suicidal ideation (aOR=1.67; 95%CI 1.02–2.71). When assessed as a continuous variable, 

each 1-unit increase in the global PSQI score resulted in an 18% increase in odds for suicidal 

ideation, even after adjusting for depression (aOR=1.18; 95%CI 1.08–1.28). Women with both 

poor subjective sleep quality and depression had a 3.5-fold increased odds of suicidal ideation 

(aOR=3.48; 95%CI 1.96–6.18) as compared with those who had neither risk factor.
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Conclusion—Poor subjective sleep quality was associated with increased odds of suicidal 

ideation. Replication of these findings may promote investments in studies designed to examine 

the efficacy of sleep-focused interventions to treat pregnant women with sleep disorders and 

suicidal ideation.
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Introduction

Suicide is a preventable global public health problem with profound personal, societal and 

economic consequences [1–6]. Worldwide, suicide accounts for about one million deaths 

annually and 71% of all violent deaths in women (57% in men) [5, 6]. Globally, suicide is 

the second leading cause of death among 15 to 29 year olds [7–9]. Despite improvements in 

awareness and treatment, worldwide suicide rates have remained stable or have increased 

among some selected populations in the US and elsewhere.[2, 6, 10] It is estimated that 10 

to 25 nonlethal suicide attempts occur for every completed suicide.[11] In the US, suicide 

attempts account for some 400,000 emergency room visits annually [3]. Commonly 

identified risk factors for suicidal behaviors include affective disorders, substance use 

disorder, prior suicide attempt, adverse childhood experiences, family history of psychiatric 

disorders including substance abuse, family history of suicide, family violence, exposure to 

suicidal behaviors of others, schizophrenia, anxiety disorders [12–14] and incarceration [6, 

15, 16]. An emerging body of literature suggests that sleep complaints including objective 

and subjective sleep disturbances such as insomnia, nightmares and poor sleep quality are 

risk factors for suicidal ideation, suicide attempts and completed suicide [1, 4, 17–21]. On 

the basis of this emerging literature, sleep complaints are now listed among the top 10 

warning signs of suicide by the Substance Abuse and Mental Health Services 

Administration [22].

Remarkably, few studies have focused on identifying risk factors for suicidal ideation 

among pregnant women in spite of the following: (1) increasing recognition of the 

prevalence and consequences of antepartum depression [23, 24]; (2) recognition of 

associations of suicidal ideation with depression among non-pregnant women and men [4, 

25]; (3) recognition that suicidal ideation is a risk factor for suicidal attempts and completed 

suicide [25]; and (4) that 5% to 14% of women endorse suicidal ideation during the perinatal 

period [26]. Of note, suicidal attempts in pregnancy are associated with adverse obstetric, 

fetal, and neonatal outcomes including early fetal loss, premature labor, cesarean delivery, 

and blood transfusion [27–29]. Putative risk factors and correlates of antepartum suicidal 

ideation reported by other investigative teams include smoking, teen pregnancy, unplanned 

pregnancy, poor family functioning, exposure to intimate partner violence and common 

mental disorders [25, 30, 31]. However, despite consistent documentation of associations of 

poor sleep quality and sleep disorders with suicidal ideation among men and non-pregnant 

women [1, 4, 19] none have assessed the extent to which, if at all, poor sleep quality and 

sleep disturbances are correlates of suicidal ideation among pregnant women. Pregnancy is a 

period characterized by many physiologic changes, including variations in energy and sleep 

Gelaye et al. Page 2

Gen Hosp Psychiatry. Author manuscript; available in PMC 2016 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



demands, often leading to sleep disturbances[32].Poor sleep quality and other sleep 

disturbances in early pregnancy have been linked to adverse perinatal outcomes including 

gestational diabetes mellitus [33], preterm birth [34–37], fetal growth restriction [34], 

preeclampsia [37–39] and maternal depression [40]. Therefore, we sought to fill this 

important gap in the literature by examining the relationship of maternal self-reported 

suicidal ideation with subjective sleep quality during early pregnancy. Several 

neurobiological pathways implicated in sleep disturbances and depression have been linked 

with suicidal ideation [41]. These include hypothalamic-pituitary-adrenal axis alterations, 

elevations in pro-inflammatory cytokines, and decreased serotonergic tone [41]. On the basis 

of available literature from non-pregnant women [4, 19] adolescents and children [42], we 

hypothesized that poor subjective sleep quality would be associated with increased odds of 

antepartum suicidal ideation. We also hypothesized that the odds for suicidal ideation in 

relation to poor subjective sleep quality would be particularly pronounced among women 

with co-morbid antepartum depression. An understanding of these relationships is of 

particular interest among low-income Peruvian women given the high burden of intimate 

partner violence and associated adverse mental and physical health outcomes in this 

population.[43, 44].

Methods

The PrOMIS Study

The population for the present cross-sectional study was drawn from participants of the 

ongoing Pregnancy Outcomes, Maternal and Infant Study (PrOMIS) Cohort, designed to 

examine maternal social and behavioral risk factors of preterm birth and other adverse 

pregnancy outcomes. The study population consists of women attending prenatal care clinics 

at the Instituto Nacional Materno Perinatal (INMP) in Lima, Peru. The INMP is the primary 

reference establishment for maternal and perinatal care operated by the Ministry of Health of 

Peru. Recruitment began in February 2012. Trained research personnel approached women 

in prenatal clinic waiting areas using an approach and recruitment script to determine their 

interest and eligibility for participating in the study. Women eligible for inclusion were 

those who initiated prenatal care prior to 16 weeks gestation. Women were ineligible if they 

were younger than 18 years of age, did not speak and read Spanish, or had completed more 

than 16 weeks gestation.

Enrolled participants were invited to take part in an interview where trained research 

personnel used a structured questionnaire to elicit information regarding maternal socio-

demographics, lifestyle characteristics, medical and reproductive histories, and early life 

experiences of abuse. All study personnel were trained on interviewing skills, contents of the 

questionnaire, and ethical conduct of human research (including issues of safety and 

confidentiality). All participants provided written informed consent. The institutional review 

boards of the INMP, Lima, Peru and the Harvard T.H. Chan School of Public Health Office 

of Human Research Administration, Boston, MA approved all procedures used in this study.
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Analytical Population

The study population for this report is derived from information collected from those 

participants who enrolled in the PrOMIS Study between October 2013 and February 2014. 

Of the 724 participants approached, 662 participants completed the interview (91.4% 

response rate). With 21 participants excluded because of missing information on the 

Pittsburgh Sleep Quality Index (PSQI) and item 9 of the Patient Health Questionnaire 

(PHQ-9), 641 participants remained in the present analysis.

Sleep Quality Assessment

The PSQI is a 19-item, self-rated questionnaire designed to measure sleep quality and 

disturbances over the past month in clinical populations .[45] The 19 items are grouped into 

seven components, including 1) duration of sleep; 2) sleep disturbances; 3) sleep latency; 4) 

day dysfunction due to sleepiness; 5) sleep efficiency; 6) overall sleep quality; and 7) need 

medication to sleep. Each component is weighted equally on a 0–3 scale. By summing up 

seven component scores, a global PSQI score ranged from 0 to 21; higher global scores 

indicate worse sleep quality. In distinguishing good and poor sleepers, a global PSQI score > 

5 yields a sensitivity of 89.6% and a specificity of 86.5%.[45] The Spanish-language version 

of the PSQI instrument has been shown to have good construct validity among pregnant 

Peruvian women [46].

Depressive Symptoms

The PHQ-9 is a 9-item, depression-screening scale [47] [48]. This questionnaire assesses 9 

depressive symptom experienced by participants in the 14 days prior to evaluation. The 

PHQ-9 has been demonstrated to be a valid and reliable tool for assessing depressive 

disorders and suicidal ideation among pregnant Peruvian women [49, 50]. Each item is rated 

on the frequency of a depressive symptom in the past two weeks. The PHQ-9 score was 

calculated by adding the assigned score of 0, 1, 2, or 3 to the response categories of “not at 

all,” “several days,” “more than half the days,” or “nearly every day,” respectively. Question 

number 9 asks about suicidal ideation and was not considered in the total score for 

depression, we utilized only the first 8 questions to calculate an overall depression score as 

the PHQ-8. We categorized participants as having PHQ-8 score ≥ 10 as probable depression, 

similar to the PHQ-9 cut off score.

Suicidal Ideation and Other Covariates

Suicidal ideation was assesed on the basis of particiants’ responses to item 9 of the PHQ-9; 

“thoughts that you would be better off dead, or of hurting yourself” in the 14 days prior to 

evaluation. If the response was “several days,” “more than half the days,” or “nearly every 

day,” suicidal ideation was coded as “yes.” Participants responding “not at all” were 

classified as “no” for suicidal ideation. Participants’ age was categorized as follows: 18–20, 

20–29, 30–34, and ≥35 years. Other sociodemographic variables were categorized as 

follows: maternal ethnicity (Mestizo vs. others); educational attainment (≤6, 7–12, and >12 

completed years of schooling); marital status (married or living with partner vs. others); 

employment status (employed vs. not employed); access to basic foods (hard, not very hard); 

parity (nulliparous vs. multiparous); planned current pregnancy (yes vs. no); self-reported 
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health in the last year (good vs. poor), experience of any lifetime intimate partner violence 

(yes vs. no), exerince of any childhood physical or sexual abuse (yes vs. no), and gestational 

age at interview.

Statistical Analyses

Frequency distributions of maternal sociodemographic and reproductive characteristics were 

examined. Chi-square tests for categorical variables and Student’s t tests for continuous 

variables were used to assess differences in the distributions of covariates for women with 

and without suicidal ideation. Continuous variables were presented as mean ± standard 

deviation (SD) or median and interquartile range.

We fitted logistic regression models to derive odds ratios (ORs) and 95% confidence 

intervals (95% CIs) for suicidal ideation in relation to maternal subjective reports of poor 

subjective sleep quality and sleep patterns. To assess confounding, we entered covariates 

into each model one at a time and compared adjusted and unadjusted ORs. Final models 

included covariates that altered unadjusted ORs by at least 10% and those that were 

identified a priori as potential confounders. Given that depression has been implicated as an 

important confounder or effect modifier of sleep disturbance and suicidality associations, [1] 

we reported results from models with and without adjustments for depression. Further, to 

assess the joint and independent effect of poor subjective sleep quality and depression on 

risk of suicidal ideation, we categorized participants into four groups based on combinations 

of suicidal ideation and depression status. The four resulting categories were as follows: (1) 

no suicidal ideation and no depression, (2) suicidal ideation only, (3) depression only, and 

(4) suicidal ideation and depression combined. Women with no suicidal ideation and no 

depression comprised the reference group, against which women in the other three 

categories were compared. In multivariable analyses, we evaluated linear trend in risk of 

suicidal ideation by treating PSQI global score as a continuous variable. We assessed the 

odds of suicidal ideation across tertiles of global PSQI score where tertiles are defined on 

the basis of the distribution of the scores for the entire cohort. We evaluated the linear trends 

in odds of suicidal ideation by treating the three tertiles as a continuous variable after 

assigning a score (i.e., 1, 2, 3) for successively higher tertiles. We explored the possibility of 

a nonlinear relationship of PSQI global score with suicidal ideation by fitting a multivariable 

logistic regression model that implemented the generalized additive modeling (GAM) 

procedures with a cubic spline function [51]. Statistical analyses were performed using SAS 

9.4 (SAS Institute, Cary, NC, USA) and “R” software version 3.1.2. All reported confidence 

intervals were calculated at the 95% level. All reported p-values are two-tailed and deemed 

statistically significant at α=0.05.

Results

Selected socio-demographic and reproductive characteristics of study participants are 

presented in Table 1. A total of 641 participants between the ages of 18 and 48 years (mean 

age=28.8 years, standard deviation (SD) =6.5 years) participated in the study. 

Approximately 16.8% of the cohort endorsed suicidal ideation during the index pregnancy. 

Overall, the majority of participants were Mestizos (75%)--predominant ethnicity (mixed 
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White European and Amerindian ancestry) in Peru, with at least 7 years of education (95%), 

married or living with a partner (79%), multiparous (54%), and with an average gestational 

age of 9.1 (SD= 3.6) weeks at interview. Approximately, half of participants were 

unemployed (51%), and reported their access to basic foods was hard (49%). Participants 

endorsing suicidal ideation were younger and had a lower level of education (< 6 years) 

compared with those who did not endorse suicidal ideation.

Mean PSQI global scores were higher among women with suicidal ideation as compared to 

those without suicidal ideation (mean ± SD: 5.9 ± 2.8 vs. 4.2 ± 2.5; p-value <0.0001), and 

this pattern of association was evident even when we stratified the cohort according to 

maternal antepartum depression status (Figure 1). Supplemental Table 1 shows the 

distribution of the PSQI sleep component subscales across suicidal ideation groups. 

Compared with those who did not endorse suicidal ideation participants endorsing suicidal 

ideation were more likely to report short sleep duration, long sleep latency, daytime 

dysfunction due to sleepiness, poor sleep efficiency and sleep medicine use.

We examined odds of suicidal ideation according to the maternal subjective poor (global 

PSQI score > 5) and good sleep quality (global PSQI score ≤ 5) status (Table 2). Participants 

classified as poor sleepers had a 2.7-fold increased odds of suicidal ideation (OR=2.72; 95% 

CI 1.78–4.16) as compared with those classified as good sleepers. After adjustment for 

maternal age, parity, access to basics, and exposure to intimate partner violence, the 

association was attenuated but remained statistically significant (aOR=2.19; 95% CI 1.40–

3.42). In order to estimate the association of poor subjective sleep quality and suicidal 

ideation, independent of depression, we next included maternal depression status in the 

multivariable model. As shown in Table 2, even after adjustment for maternal depression, 

poor subjective sleep quality was found to be statistically significantly associated with an 

increased odds of suicidal ideation (aOR=1.67; 95% CI 1.02–2.71). Poor sleepers had an 

almost 1.67-fold increased odds of suicidal ideation as compared with good sleepers.

We next completed a series of analyses to explore the extent to which, if at all, global PSQI 

scores (reflecting lower sleep quality) increased the odds of suicidal ideation. For the initial 

set of exploratory analyses, we found that the odds of suicidal ideation increased across 

increasing tertiles of global PSQI score (p for trend <0.001) (Table 2 - middle panel). 

Compared with women who had the lowest PSQI global scores (PSQI global score ≤2), 

those with scores in the second tertile (PSQI global score=3–5) had a 4.6-fold increased 

odds of suicidal ideation (aOR=4.56; 95% CI 1.89–11.01). Of note, the association remained 

virtually unchanged when we included women’s history of childhood abuse in to the model 

(aOR=4.26; 95% CI 1.76–10.33). The odds of suicidal ideation was 5.8-fold higher for 

women with scores in the highest tertile (PSQI global score ≥6) (aOR=5.76; 95%CI 2.29–

14.50) as compared with the lowest PSQI global scores; and this association remained even 

when history of childhood abuse was accounted for in multivariable models (aOR=5.13; 

95%CI 2.02–13.02). When PSQI global score was modeled as a continuous variable (Table 

2- bottom panel), we noted that the odds of suicidal ideation increased by 18% for every 1-

unit increase in the PSQI global score (aOR=1.18; 95% CI 1.08–1.28) when all covariates 

including depression were controlled for. On the basis of these results, suggesting a linear 

component in odds of suicidal ideation with PSQI global score, we conducted additional 
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analyses to explore the possibility of a nonlinear relation of global PSQI score with odds of 

suicidal ideation using regression procedures based on a generalized additive model. The 

results (Figure 2) confirmed increasing odds of suicidal ideation with increasing global 

PSQI score (reflecting worsening sleep quality). In addition, participants’ reports of self-

rated perceived sleep quality was largely consistent with PSQI-derived global scores (Figure 

3). Participants with suicidal ideation had the highest mean PSQI global scores compared 

with those without suicidal ideation.

Given the well-known co-morbid association of poor sleep quality with depression, we 

conducted multivariate analyses to assess the independent and joint effect of each condition 

with the odds of suicidal ideation (Table 3). Women with depression only (classified as 

having good sleep quality) had a 2.83-fold increased odds of suicidal ideation (aOR = 2.83, 

95% CI 1.43–5.61) as compared with women who had good sleep quality and no depression 

(the referent group). The aOR for women with poor subjective sleep quality only (no 

depression) was 2.01 (95% CI 1.10–3.67) when compared with the referent group, and this 

association was statistically significant. Women with both poor subjective sleep quality and 

depression had a 3.5-fold increased odds of suicidal ideation (aOR=3.48; 95% CI 1.96–

6.18). The excess odds of suicidal ideation associated with poor subjective sleep quality and 

depression was greater than the sum of the excess odds for each risk factor considered 

independently, suggesting a greater-than-additive effect of poor subjective sleep quality and 

depression on the odds of suicidal ideation. However, the interaction term did not reach 

statistical significance (p=0.32).

Discussion

The prevalence of suicidal ideation in this cohort of pregnant Peruvian women was 16.8%. 

We found that poor subjective sleep quality (when categorized using published cut-off 

score) was associated with a 67% increased odds of suicidal ideation, after adjusting for 

confounders and depression (aOR=1.67; 95% CI 1.02–2.71). When assessed as a continuous 

variable for every 1-unit increase in PSQI score the odds of suicidal ideation increased by 

18% and this increase was independent of depression (aOR=1.18; 95% CI 1.08–1.28). The 

odds of suicidal ideation increased across successive tertiles of PSQI scores (1.00, 4.56 and 

5.76 compared with the lowest tertile as the referent group). Lastly, women with both poor 

subjective sleep quality and depression had particularly high odds of suicidal ideation as 

compared with women who had neither risk factor (aOR=3.48; 95% CI 1.96–6.18).

To the best of our knowledge this is the first study to explore the odds of suicidal ideation in 

relation to subjective sleep quality during pregnancy. Our findings, are however, generally 

consistent with existing literature documenting associations of subjective poor subjective 

sleep quality with odds of suicidal ideation [18, 52], suicidal behaviors [42], and completed 

suicide [1, 53, 54] among men and non-pregnant women. Further, our finding of a 

statistically significant association of suicidal ideation with depression is generally 

consistent with observations reported by Gavin et al. although the magnitude of association 

was considerably stronger in their study [30]. In their study of North American women 

receiving antepartum care in university-affiliated clinic, the authors reported that antepartum 
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depression (assessed using the PHQ-9 short form) was associated with a 11.9-fold 

(OR=11.87; 95% CI 5.78–24.37) increased odds of suicidal ideation.

Associations between poor subjective sleep quality and increased odds of suicidal ideation 

are biologically plausible. First, sleep deprivation may lead to alterations in cognitive and 

emotional processing, which may contribute to an increased risk of impulsive and aggressive 

behaviors. Both emotion regulation and neurocognitive deficits are associated with elevated 

risk for suicidal behaviors, across age groups and outcome measures [55–59]. Results from 

both experimental and non-experimental manipulations of sleep studies support this thesis 

[60, 61]. Second, investigators have noted that sleep disturbances affect a number of 

neuroendocrine and metabolic pathways (e.g., cortisol, leptin, and ghrelin), and they have 

argued that perturbations in these pathways impact suicide risk [62]. Third, some 

investigators have argued that sleep disturbances and suicidal behavior share a common 

neurobiological processes. For example, given that serotonin, involved in promoting and 

modulating behavioral states, appears to play a significant role in suicide and in the 

regulation of sleep, investigators have argued that serotonergic dysfunction, particularly a 

reduction in the synthesis of serotonin, is believed to promote wakefulness [63, 64]. This 

thesis is supported by both animal and human studies. In rats Roman [65] demonstrated that 

sleep restriction (4 hours for 8 days) resulted in a desensitized 5-HT 1 A receptor system, 

and this effect persisted despite unlimited time for sleep recovery. In humans, low 

cerebrospinal fluid concentrations of 5-hydroxyindoleactic acid (5-HIAA) have been 

consistently observed in patients with a history of suicide [66], and psychiatric patients who 

possesses the short allele of the 5-HTTLPR polymorphism show an increased risk for 

suicide [67]. Finally, sleep disturbances, in addition to being a symptom of psychiatric 

disorders, may also be a risk factor for the development of mental illness which in turn may 

be strongly associated with suicide risk and as such a bi-directional relationship between 

sleep disturbance and psychiatric disorders have been suggested [68–70].

The strengths of our study include a large sample size, the use of well-trained interviewers, 

and rigorous analytic approaches that included accounting for confounding control. 

However, limitations to our study must also be considered when interpreting our results. 

First, the cross-sectional design of the present study does not allow for an empirical 

assessment of the temporal relationship of alterations in subjective sleep quality and 

occurrence or onset of antepartum suicidal ideation. Longitudinal studies with more detailed 

assessment of lifetime and recurrent episodes of suicidal ideation and suicidal behaviors 

with concomitant assessments of chronic and acute depressive episodes, will enhance causal 

inferences in this area of research. Second, although the PSQI has been validated and has 

documented to be useful index for subjective sleep quality in diverse populations [45, 46, 

71, 72], the possibility of misclassification of poor subjective sleep quality and other sleep 

parameters remains. Third, information concerning other important covariates such as 

frequent nightmares, and clinically relevant insomnia, which may influence sleep quality 

and suicidal ideation, were not measured Future studies should include assessment of these 

relevant covariates and should include assessment of suicidal behaviors. Fourth, given 

pregnancy-related physiological changes [32] it was not possible to delineate the sources of 

poor subjective sleep quality although our study was conducted in early pregnancy (average 

gestational age of 9.1 weeks). Future studies are warranted to understand the trajectories and 
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specific causes of poor sleep quality during the course of pregnancy. Finally, the 

generalizability of our findings may be limited to South American, low-income pregnant 

women who registered for prenatal care early in pregnancy. Hence, care must be taken when 

generalizing the results to other obstetric populations. However, this concern about limited 

generalizability of our findings is mitigated, in part, by the observed consistency with 

reports of associations of subjective poor subjective sleep quality and suicidal ideation in 

other European [54], North American [1], and Asian [73] populations.

To our knowledge this is the first study to assess the independent relationship between 

subjective sleep quality and suicidal ideation among pregnant Peruvian women. 

Understanding the independent association of subjective sleep quality with suicidal ideation 

may alert health care providers that pregnant women reporting poor subjective sleep quality 

should be evaluated for suicidal ideation and management of sleep problems may reduce 

suicidal behavior among pregnant women. Improvements in the identification of risk factors 

for antepartum suicidal ideation may ultimately enhance the ability to identify, intervene and 

prevent death by suicide among pregnant and postpartum women. For instance, investigators 

have noted behavioral (e.g., sleep hygiene, stimulus control and imagery rehearsal therapy) 

and pharmacological interventions may be particularly promising modalities for reducing 

the risk of suicidal ideation [74]. Confirmation of our findings in other populations and 

further exploration of underlying biological mechanisms of observed associations are 

warranted. Future studies designed to examine ways of improving sleep should be carried 

out and findings should be used to guide the development and implementation of programs 

to identify, intervene and prevent death by suicide among pregnant and postpartum women.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Self-reported Pittsburgh Sleep Quality Index (PSQI) Global Score, Sleep Quality a, 
Depression Status b, and Suicidal Ideation (N = 639 c)
Error bar stands for standard error
a: Good sleep quality was defined as the PSQI global score ≤5; poor sleep quality was 

defined as the PSQI global score >5.
b: No depression was defined as the Patient Health Questionnare-8 (PHQ-8) score < 10; 

depression was defined as the PHQ- 8 score ≥ 10.
c: Two participants were excluded due to missing information on the PHQ-8.
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Figure 2. Relation between Self-reported Pittsburgh Sleep Quality Index (PSQI) Global Score 
and Risk of Suicidal Ideation (solid line) with 95% Confidence Interval (dotted lines)a
aVertical bars along PSQI axis indicate distribution of study subjects.
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Figure 3. Mean Pittsburgh Sleep Quality Index (PSQI) Global Score by “ Perceived Sleep 
Quality” Component (N=641)
Error bar stands for standard error.
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