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Objectives: This study used data from an ongoing sleep study to assess whether the sleep of 

adults in Seattle, WA was affected by the US general election in November 2016. Furthermore, 

this study assessed whether any observable difference in sleep was moderated by family race, 

participant age, or study arm. Methods: Fixed effects multilevel regression models were used to 

analyze time period as a predictor of sleep duration and sleep onset latency within participants as 

well as after stratifying by race, age group, study arm, and study arm X race. Season was 

included as a time-varying covariate. Results: Study participants slept 8.8 minutes (95% CI 1.6 

to 16.0) less per night in the post-election period between November 8, 2016 and February 28, 

2017 as compared to the baseline period of October 14, 2014 – June 30, 2016, after controlling 

for seasonal effects. Sleep loss was most pronounced in the youngest group (ages 24-32): 21.7 

minutes (95% CI 1.2 - 42.1) less in the post-election period than during baseline. We also 

observe a trend towards increased sleep loss among those who identify as US underrepresented 

minorities; however, these results were not statistically significant (p = 0.16). Importantly, the 

intervention appears to have a protective effect against the loss of sleep incurred around the 
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election; the control group lost more sleep than the intervention group, 11.6 minutes (95%CI 0.6 

to 22.6) as compared to 6.9 minutes (95% CI +2.8 to -16.5). Discussion: This study suggests that 

large scale political events have an impact on adult sleep in the short term, an effect which can 

be buffered somewhat by family-centered sleep health interventions. 
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The Impact of the 2016 US General Election on Adult Sleep in Seattle, WA 

Lily Shapiro 

 

Introduction 
 

Sleep has been linked to multiple health outcomes, for both children and adults. In recent 

decades, as average nightly sleep has decreased,1,2 interest has grown in sleep as an important 

determinant of various health outcomes. Sleep has short-term impacts, including injury risk,3–7 

attention, cognition and memory,8–13 mood regulation,9,14–17 and immune function.18–20 Studies 

have also linked poor sleep quality or inadequate sleep duration to a range of long-term ill health 

effects, including all-cause mortality,21–23 stroke,24 coronary heart disease,25 obesity,26 and 

diabetes.27,28 Parent sleep impacts parent well-being29–33 as well as family functioning and 

parenting practices.33–35  

Numerous factors are known to affect individual sleep, ranging from light exposure and 

smartphone use to food intake and air temperature.36–41 A range of medical conditions and 

symptoms, including pain,42 depression,43,44 restless legs syndrome,45 and breathing problems,46–48 

can also affect sleep. Additionally, psychosocial variables have a significant impact on sleep;49 

shift work and stress negatively impact individual sleep, while social support and familial 

relationships may have a positive effect on sleep quality and duration.50–56  The impact of 

historical and political events on individual sleep is less well studied. In one important exception, 

Anýž et. al. conducted an analysis using data from Sleep as Android, an accelerometry-based 

sleep application, and found that users of the application in the United States slept on average 

nearly 13 minutes less on the night following the 2016 election.57 Using the same methodology, 

they found a 16 minute 21 second drop in average sleep of British users the night after the Brexit 
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poll.57 This suggests strongly what has also been widely posited anecdotally, that people lose 

sleep thinking, reading, worrying, and communicating about larger social, political, and natural 

events.  

The route by which these wider public events influence sleep may be manifold (see 

Figure 1). Public events influence public mood, the “diffuse affective state, having distinct 

positive and negative components that citizens experience because of their membership in a 

particular political community”57–60 (Rahn p. 29). Public mood affects both individual mood61 as 

well as news and media consumption.62 News consumption and social media use are linked to 

individual mood, including to increases in anxiety, depression, and insomnia.63,64 News and 

social media also affect sleep directly because some of the time people spend on social media is 

taken from sleep; social media use is linked to shortened sleep duration and later onset, and 

insomnia.65–67,64,63 Evidence also is substantial that public events influence individual mood 

directly, and that these effects vary depending upon the social position of the individual.61,68–72 

For instance, Bor et al found that police killings of Black Americans have a negative impact on 

the mental health of Black Americans in the 1-2 month period after the killing.68 The same 

negative impact is not seen in white Americans. Studies have shown that the 2016 U.S. election 

specifically had an impact upon individual mood; it was associated with increased stress and 

anxiety.61,70,72 The charged and inflammatory nature of the Trump campaign were likely to be 

related to higher levels of stress, rumination, and anxiety in those targeted by his attacks, and 

those most vulnerable to his proposed policies, including immigrants, racial minorities, 

LGBTQ+ people, and people living with disabilities.70,72 Individual mood, in turn, is associated 

both positively and negatively with sleep duration, onset, and insomnia73–77; stress, anxiety, and 

trauma in particular are negatively associated with healthy sleep.50,51,55,56,60,72,78–80 
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Figure 1: Conceptual model 

 

 
The objective of this study is to contribute to our understanding of the impact of large-

scale political and social events on adult sleep patterns, which are an important physiological 

indicator of both individual wellbeing and population behavior. We had an interesting 

opportunity to look at this phenomenon in more detail in Seattle, WA because a randomized 

controlled trial of a sleep intervention was ongoing at the time of the 2016 election. This 

provided an opportunity to explore whether these external political events could have an impact 

on individual sleep. Furthermore, this natural experiment allowed us to examine whether the 
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intervention program itself, which was aimed at sleep health in children and adults, had a 

buffering effect against any negative impact on sleep in and after November 2016. This is of 

particular import if the impact of these events is exacerbating existing sleep health disparities. 

We know that sleep health corresponds with social determinants of health, and that the impact of 

political events and natural disasters is likewise felt unevenly. If sleep interventions can mediate 

the negative impact of large events, particularly on more vulnerable populations, that has 

important implications for community resilience, as well as intervention and policy design.  

Drawing upon data from self-reported sleep diaries collected in Seattle, Washington between 

2014 and 2019, this study focuses on two primary questions: 1) Do the events of 8 November 

2016 (the US election) show any impact on adult sleep when we compare the months leading up 

to the election and the months immediately after the election to the periods before and after these 

time periods? And 2) Are these effects moderated by family race, parent age, or intervention 

study arm? 

 

Methods 
 
Study Setting and Population 

The Sleep Health in Preschoolers (SHIP) study is a longitudinal randomized controlled 

trial (RCT) of the Seattle Children’s Research Institute. Parent-child dyads were recruited from 

the Seattle area on a rolling basis from 2014-2017, with follow-up still ongoing. The study aims 

to examine the impact of a sleep intervention delivered over the course of three years on child 

and parent sleep as well as a range of health and behavior indicators; participating families were 

randomly allocated to either the SHIP sleep intervention or to an active control intervention 

targeting oral health, child safety, and environmental health. Both study arms are included in 

these analyses.  
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Participants were recruited for the SHIP study using flyers, message boards, and 

advertisements in doctors’ offices, community centers, childcare centers, and churches. Postings 

were also placed in local parenting magazines and on social media including Facebook and 

Twitter. Researchers aimed for a demographic sample that was representative of Seattle’s racial, 

age, and socioeconomic makeup. Eligible families needed to have a child between the ages of 

2y6m and 5y11m who screened positive on the Child Sleep Habits Questionnaire (CSHQ); 

family structure was not restricted, though multiple-caregiver/parent households chose one 

caregiver to enroll in the study, attend all intervention sessions (although other caregivers could 

attend as well if they chose), and complete study assessments. Children were excluded if they 

screened positive for untreated sleep-disordered breathing on the CSHQ, or had other co-morbid 

conditions that may impact sleep (i.e. cancer, diabetes, ADHD, developmental disabilities). 

Participants were also excluded if they did not feel comfortable speaking and reading English, as 

the intervention was not available in other languages at the time.  

 
Intervention 

After establishing consent, baseline assessments of both the parent and child were 

conducted. The intervention was implemented over the course of 12 months by trained case 

managers who contacted families through an initial home visit and follow-up phone calls. In the 

first three months (the active phase of the intervention), case managers educated parents in the 

intervention group about sleep, and helped them set goals and problem-solve how to improve 

their child’s sleep. In the maintenance phase (months 3 to 12), case managers contacted parents 

monthly to provide additional support and sleep skills management. Families in the control arm 

received the same intensity, frequency, and format of contact, but with an active control 
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intervention targeting improved oral health, child safety, and environmental health instead of 

child sleep. 

 
Data Collection 

Data collected from the study included one-week parent-report diaries to prospectively 

capture child and parent sleep timing and related behaviors at study entry and 3, 12, 24, and 36 

months later.  Given the rolling enrollment and the multiple diary timepoints, this paper was able 

to utilize diary data from October 2014 to August 2019 in addition to baseline survey data, with 

participants contributing data at various times depending on their date of enrollment. Parent sleep 

items in the diary utilized for this analysis include: “what time did you start trying to fall 

asleep?” “What time did you fall asleep last night?” And “this morning, what time did you wake 

up for the day?” 

 

Study Variables 
 
Dependent Variables: Sleep outcomes 

Sleep duration and sleep onset latency (SOL, the time between going to bed and falling 

asleep) were the primary outcomes. These were calculated based upon the diary answers given 

by participants; data was reshaped so that each day was a single data point, rather than using a 

mean of the entire week’s diary entries. Times were recorded as decimals to ease in calculation 

(so 10:30pm was recorded as 22.50). Duration was defined as the difference between time awake 

and time asleep; latency was defined as the difference between time asleep and time to bed. Data 

were cleaned for entry errors and am/pm errors. No imputation was used for missing data. 

However, sleep diary data is generally considered valid report if at least 5 days of data were 
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available, and 94.9% of diary cycles had at least 5 diary days with parent sleep information 

completed.  

Independent Variables: Calendar time 
Data were grouped into four time periods based on calendar time as follows: 

 
 
 
 
 
 

 
 

 

We did not do a simple pre- post- analysis for several reasons. First, the run-up to the 

2016 election was itself quite contentious, and we hypothesized that it may have had an impact 

on sleep even prior to election day. Second, and relatedly, we assumed that if there were an 

effect on sleep, although it might be most acute on 8 November, it would persist into the 

following weeks and months. Furthermore, we did not have enough data points on November 8 

to see a measurable effect on that day itself, or in the week following. The number of data points 

and of individuals contributing data was also important to the division of the time periods.  

 

Time Varying Covariates 
Season has a large effect on sleep,81–83 particularly in an area of high latitude like Seattle, where 

differences in summertime and wintertime daylight hours can be extreme. We therefore 

controlled for season by adding the absolute value of the number of days from the summer 

solstice as a time-varying covariate in our model.  

 

Time Period 1 

Baseline 
 

October 1 2014 – 
June 30 2016 

Ramp Up 
 

July 1 2016 – 
November 7 2016 

Event 
 

November 8 2016 – 
February 28 2017 

Post-Event 
 

March 1 2017 – 
August 10 2019 

Time Period 2 Time Period 3 Time Period 4 

US General Election 
November 8 2016 

Figure 2: Time period groupings 
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Effect Moderators 
To answer our secondary questions, we created strata of parent/child race 

(underrepresented minority (URM) vs not), parent age, and study arm. If either the respondent 

parent or the enrolled child (the other parent, siblings, grandparents and other affines were not 

taken into account) identified as African American, Latinx/Hispanic, and/or Alaska 

Native/American Indian on the baseline survey they were categorized as a URM. These 

categories were not exclusive; more than one answer could be selected. If a respondent selected a 

URM category in addition to white and/or Asian, they were included in the URM group. Non-

URM families are those who selected only white and/or Asian (Table 1). 

We calculated the primary parent/respondent’s age in 2016. We hypothesized that 

younger parents might be more likely to lose sleep due to higher rate of social media use, 

therefore, we categorized parents as 32 years and under, those 33-39 years old, and those 40 

years old and above.  

To examine whether the sleep intervention had a protective effect against any sleep 

disturbance associated with the election, we stratified participants by study arm (yes, received 

the intervention/no, did not). Because our literature review indicated that any sleep disturbance 

might be more extreme in vulnerable populations, we also stratified by both study arm and URM 

status to do an exploratory analysis to see whether the intervention might have any buffering 

effect against this disparity.   
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Table 1: Data Distribution 

  All time 
periods 

1: Baseline  2: Ramp-up  3: Event 4: Post-event 

Oct 1 2014 - 
Jun 30 2016 

Jul 1 2016 – 
Nov 7 2016 

Nov 8 2016 – 
Feb 28 2017 

Mar 1 2018 – 
Aug 10 2019 

All Participants           

Individual Participants 430 241 129 147 322 

Days of data 10,212 3278 826 1030 5120 

Ages 21-32           
Individual Participants 76 38 23 24 62 
Days of data 1651 579 218 261 1394 

Ages 33-39           
Individual Participants 227 125 62 83 177 
Days of data 5547 1889 484 681 3302 

Ages 40 and above           
Individual Participants 90 66 27 29 61 
Days of data 2173 1162 206 302 1306 
URM           

Individual Participants 73 40 26 29 55 

Days of data 1732 548 198 205 910 

Non-URM           

Individual Participants 350 198 89 118 265 

Days of data 8327 2772 642 839 4266 

Intervention Group           
Individual Participants 211 121 60 74 162 
Days of data 5249 1662 445 524 2707 

Control Group           
Individual Participants 212 120 55 73 160 
Days of data 4810 1616 381 506 2413 

 

Analysis 
All analyses were conducted using the statistical software Stata. To assess the 

relationship between time period and sleep characteristics, we began by running two multilevel 

models: time period as a predictor of sleep duration and sleep onset latency for all participants. 

Time was specified as a categorical variable, with period 1 (October 1 2014 to June 30 2016) set 

as the referent period. Participants contributed data to multiple time periods and, because a 
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person’s sleep in one period is not independent from their own sleep in another period, our 

multilevel models included a fixed effect for person to account for this non-independence of our 

observations. Relatedly, because of the cross over analyses used by fixed effects models, 

participants who only contributed to one time period do not contribute to the final analysis. As 

stated above, season as absolute value of days from the summer solstice was included as a 

continuous covariate. To answer our study’s secondary questions, we then stratified by family 

race, parental age, and study arm and again examined time period as a predictor of sleep duration 

and sleep onset latency (SOL). Last, we stratified by study arm plus family race and again 

modeling the relationship between time and sleep duration. Although our study was likely 

underpowered to observe a three-way relationship, we planned this as an exploratory analysis to 

explore whether and for whom the intervention offered a protective effect. Days for which a 

sleep duration or sleep latency could not be calculated (I.E. the respondent did not enter time to 

bed, time asleep, and/or time awake) were deleted (n=466 days). We found no evidence that 

these errors occurred in a systematic way. 

 

Results 
 
Descriptive Statistics 

Because our sample was drawn from a parent-child study, all of our participants were 

parents of young children, the mean age was 36, and our sample was predominately female 

(94%) and married (94%). The sample skews somewhat white and educated relative to Seattle’s 

demographic makeup (Table 2). 
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Table 2: Participant demographics 

Participant demographics % 
Female 95 
Parent age in years in 2016   
     Median (IQR) 36 (33-39) 
Age Quintile   
     < 33 20 
     33-34 15 
     35-36 19 
     37-39 23 
     > 40 23 
Highest education   
     High school diploma/GED 6 
     2-year degree 10 
     4-year college degree 39 
     Graduate or professional degree 45 
Annual Income   
     Less than $50k 9 
     $50-75k 12 
     $75-100k 18 
     >$100k 60 
Parent Race/Ethnicity*   
     White 86 
     Black 1 
     Latinx/Hispanic 6 
     Asian 10 
     Pacific Islander/Native Hawaiian 1 
     American Indian/Alaska Native 2 
     Other 2 
     No answer 1 
Child race/ethnicity*   
     White 88 
     Black 4 
     Latinx/Hispanic 9 
     Asian 16 
     Pacific Islander/Native Hawaiian 2 
     American Indian/Alaska Native 3 
     No answer 2 
Household Composition   
Respondent Marital Status    

Single 2 
Married/Partnered 94 
Divorced 2 
In a relationship, not married/partnered 1 
Widowed 0 

Number of children in household (mean) 1.9 
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430 individual participants contributed 10,212 days of data to our analysis, averaging 

23.7 days of data per person, these days being spread over at least two time periods. Our smallest 

time period, Ramp-up, has 826 individual days of data, contributed by 129 participants (Table 1). 

All 430 participants are included in the Table 1 results; none were deliberately or systematically 

excluded from the analysis. However, as stated above, participants who contributed data to only 

one time period were excluded from the fixed effects model. The mean sleep duration across all 

participants for the duration of the study under investigation was 7.62 hours (SD 1.34). For most 

participants, sleep duration declined during ramp up and event, and rose again in the post-event 

period. See Figure 3; Table 5 in the appendix contains descriptive data in more detail. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

Figure 3: Sleep duration 
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Figure 3 shows that sleep declined on average during Periods 2 and 3, and that this decline was 

more pronounced in younger participants who went from sleeping an average of 7 hours and 53 

minutes during the baseline to just 7 hours and 33 minutes in Period 3. This figure also shows 

that those who identified as an underrepresented minority lost more sleep as compared to white 

and/or Asian participants and suggests that the intervention may have had a buffering effect 

against sleep loss. It also shows that all groups recovered to various degrees in the Post-Event 

Period (after February 2017), suggesting that large-scale events can have an acute, measurable 

impact on sleep, which then normalizes. This is similar to what other studies have found, for 

instance, in the wake of natural disasters.69,71,84  

 
 
Regression Analysis 
 

The results above are descriptive and based on aggregate, unadjusted data. The trend we 

see there is clarified by the regression analysis. Based on this analysis, after controlling for 

seasonal effects, we found that study participants slept 8.8 minutes less per night in the period 

between November 8, 2016 and February 28, 2017 (Event) as compared to Baseline (October 14, 

2014 – June 30, 2016) (95% CI 1.6 – 16.0). We saw no impact on sleep onset latency in the 

analysis.  

Table 3: Regression Results, all participants 

Dates   Period 
Difference in sleep compared to  
baseline, in minutes (95% CI) p-value 

Jul 1 2016 - Nov 7 2016 Ramp-up  -1.7     (-8.5 – +5.1) 0.62  

Nov 8 2016-Feb 28 2017 Event -8.8     (-16.0 – -1.6) 0.02 

Mar 1 2017-Dec 31 2018 Post -0.5     (-7.9 – +6.9) 0.89 
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Stratifications 
 As the descriptive results suggested, underrepresented minorities lost more sleep during 

the months after the election as compared to participants who identified as white and/or Asian: 

12.0 minutes (95% CI -28.8 – +4.8) as compared to 8.2 minutes (95% CI -16.2 – -0.1). In real 

terms, this means that the average URM participant slept 7 hours and 26 minutes per night in the 

months following the election, compared to 7 hours and 38 minutes just a few months before. 

The wide confidence interval for the URM group is most likely due to the small sample size for 

that grouping (73 participants, 1,732 days of data). 

When we stratified by parent age, we did indeed see the strongest effect in the youngest 

group. Those 32 years of age and under lost the most sleep of any group in the months following 

the election: 21.7 minutes (p-value 0.04, 95% CI -42.1 – -1.2). Those in the middle, and largest, 

group (ages 33-39) lost 9.6 minutes of sleep (p-value 0.05, 95% CI -19.3 – 0.0), while those in 

the oldest group, 40 years of age and up, lost 7.4 minutes (p-value 0.35, 95% CI -22.9 – +8.0). 

 The intervention did seem to have a protective effect against the loss of sleep incurred 

around the election. Those participants not receiving the sleep intervention lost, on average, 11.6 

minutes (95% CI -22.6 – -0.6) after the election, while their fellows who were receiving the 

intervention, lost 6.9 minutes (95% CI -16.5 – +2.8). Importantly, this gulf between intervention 

and control widened for underrepresented minorities, although again, because of the small 

sample size, this analysis was exploratory in nature and results are merely suggestive of a 

relationship. URMs receiving the intervention lost 8.1 minutes of sleep (95% CI -30.1 – +13.9) 

while those in the control group lost twice that, 16.7 minutes (95% CI -42.9 – +9.6). 
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Table 4: Regression Results, stratified 

Participants | Time    

Difference in sleep 
duration from baseline, 
minutes (95% CI) p-value 

Ages 21-32       

Jul 1 2016 - Nov 7 2016 Ramp-up  +1.9 (-14.3 – +18.1) 0.82  

Nov 8 2016-Feb 28 2017 Event -21.7 (-42.1 – -1.2) 0.04 

Mar 1 2017-Dec 31 2018 Post -10.3 (-28.8 – +8.1) 0.27 

Ages 33- 39       

Jul 1 2016 - Nov 7 2016 Ramp-up  -11.3 (-20.6 – -1.9) 0.02 

Nov 8 2016-Feb 28 2017 Event -9.6 (-19.3 – 0.0) 0.05 

Mar 1 2017-Dec 31 2018 Post -2.8 (-12.9 – +7.4) 0.59  

Ages 40 and above       

Jul 1 2016 - Nov 7 2016 Ramp-up  +8.4 (-6.3 – +23.1) 0.27  

Nov 8 2016-Feb 28 2017 Event -7.4 (-22.9 – +8.0) 0.35  

Mar 1 2017-Dec 31 2018 Post -0.3 (-16.6 – +15.9) 0.97  
URM       

Jul 1 2016 - Nov 7 2016 Ramp-up  +7.2 (-8.0 – +22.7) 0.35  

Nov 8 2016-Feb 28 2017 Event -12 (-28.8 – +4.8) 0.16  

Mar 1 2017-Dec 31 2018 Post +18.8 (+0.4 – +37.1) 0.05  
Non-URM       

Jul 1 2016 - Nov 7 2016 Ramp-up  -3.4 (-11.0 – +4.3) 0.38 

Nov 8 2016-Feb 28 2017 Event -8.2 (-16.2 – -0.1) 0.05 

Mar 1 2017-Dec 31 2018 Post -5.1 (-13.3 – +3.0) 0.22 
Intervention Group       

Jul 1 2016 - Nov 7 2016 Ramp-up  -6.9 (-16.0 – +2.2) 0.14  

Nov 8 2016-Feb 28 2017 Event -6.9 (-16.5 – +2.8) 0.16  

Mar 1 2017-Dec 31 2018 Post +1.3 (-8.7 – +11.2) 0.80 
Control Group       

Jul 1 2016 - Nov 7 2016 Ramp-up  +3.7 (-6.6 – +14.0) 0.49  

Nov 8 2016-Feb 28 2017 Event -11.6 (-22.6 – -0.6) 0.04  

Mar 1 2017-Dec 31 2018 Post -4.4 (-15.8 – +6.9) 0.44  
URMs in Intervention Group       

Jul 1 2016 - Nov 7 2016 Ramp-up  +4.0 (-15.3 – +23.3) 0.69  

Nov 8 2016-Feb 28 2017 Event -8.1 (-30.1 – +13.9) 0.47  

Mar 1 2017-Dec 31 2018 Post +21.4 (-2.9 – +45.8) 0.09  
URMs in Control Group       

Jul 1 2016 - Nov 7 2016 Ramp-up  +12.8 (-12.9 – +38.4) 0.33  

Nov 8 2016-Feb 28 2017 Event -16.7 (-42.9 – +9.6) 0.21  
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Mar 1 2017-Dec 31 2018 Post +15.5 (-12.3 – +43.4) 0.27  
Non-URMs in Intervention Group       

Jul 1 2016 - Nov 7 2016 Ramp-up  -9.2 (-19.6 – +1.3) 0.09 

Nov 8 2016-Feb 28 2017 Event -6.3 (-17.1 – +4.4) 0.25  

Mar 1 2017-Dec 31 2018 Post -2.5 (-13.4 – +8.4) 0.65  
Non-URMs in Control Group       

Jul 1 2016 - Nov 7 2016 Ramp-up  +2.2 (-9.1 – +13.4) 0.71  

Nov 8 2016-Feb 28 2017 Event -9.9 (-22.0 – +2.3) 0.11  

Mar 1 2017-Dec 31 2018 Post -8.4 (-20.8 – +4.0) 0.19  
 

 

Discussion 
This study adds to our understanding of the relationship between large scale events and 

individual sleep. We found that the 2016 US election caused adults in Seattle to lose sleep. Few 

other studies have specifically explored the relationship between large scale events and sleep, but 

anecdotal evidence suggests that in the run-up to and the wake of the US presidential election, 

stress, anxiety, social media use, and demand for therapy all rose.85–90 The American 

Psychological Association’s nationwide Stress in America survey, conducted throughout fall 

2016 and into January 2017 found that 49% of respondents cited the outcome of the election as a 

significant source of stress.85,91 Broken down by political affiliation, the same survey found that 

72% of Democrats and 26% of Republicans found the election a source of stress, and adults who 

use social media were more likely than those who did not to say that the election was a 

significant source of stress (54% versus 45%).85,91 While the average sleep loss of 8.8 minutes 

may seem small, as an aggregate measure across hundreds of people it indicates that some people 

likely lost little to no sleep while others lost more significant amounts of sleep. The Anýž et. al. 

study found “the ratio of short and very short sleep periods…almost doubled in the case of the 

US presidential election,”57 lending credence to this notion that some people experienced 
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significantly shorter sleep, and others less so (p. 119). This change also is spread out over several 

months, and since sleep durations rose during period 4 (March 1 2017 and after), presumably the 

effect was greater closer to the election and tapered off over time. To give additional context to 

the scale of difference in sleep duration that we saw, in sleep research studies examining the use 

of therapies to address insomnia in adults, group level differences in sleep duration are often not 

much more than that, typically around 15 minutes;92–95 although in a few studies differences of 

30-60 minutes have been observed.96–98  

 When we break our sample down by age and race, we can see that younger respondents 

and people who identified themselves or their children as US underrepresented minorities 

accounted for more of these minutes of lost sleep. This shows that the impact of large-scale 

events on various populations is likely exacerbated by unequal sleep loss. Because sleep itself is 

an important correlative of both mental and physical health, this impact is significant when 

considering policy and intervention responses to political events and, we can extrapolate, natural 

disasters and other incidents. Other studies have shown that the impact of the election-related 

stress was worse for younger adults (<30), women, those in lower socioeconomic strata, and US 

underrepresented minorities.86,99 

One important limitation of the present study is that the sample was not random. Drawn 

from an RCT designed to study child-parent sleep in Seattle, our sample cannot claim to be 

representative of the general Seattle population, or certainly the US population as a whole. 

Seattle, as a socially and politically liberal place, was perhaps more likely to see an impact from 

this particular event. Similar studies from other parts of the country would offer interesting 

opportunities for comparison. And, more studies with broader sample populations are needed to 

explore these effects in more detail. However, the present study is largely suggestive of this 
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causative relationship and, we believe, a similar relationship between other large-scale events 

and individual sleep is likely observable.  

Another limitation is that, in testing multiple stratifications, some of the significance we 

found may be due to chance alone. We have not done formal interaction testing but may consider 

it for future work with this dataset. We consider our results exploratory and suggestive, rather 

than definitive. Our study suggests that the ongoing intervention had a buffering effect against 

the negative impact of the 2016 election on sleep for those receiving sleep health coaching and 

guidance. This is of importance for considering multiple and creative ways to bolster community 

resilience to negative events. Further research is needed to explore these impacts in more detail. 
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Appendix 
 
 
 
Table 5 : Sleep Characteristics (unadjusted) 

  All time periods 1: Baseline  2: Ramp Up 3: Event 4: Post Event 

    
Oct 1 2014 - Jun 
30 2016 

Jul 1 2016 – Nov 
7 2016 

Nov 8 2016 – Feb 
28 2017 

Mar 1 2018 – 
Aug 10 2019 

All participants           
Sleep duration 
(hrs)           

Mean (SD) 7.62 (1.34) 7.67 (1.35) 7.53 (1.33) 7.5 (1.36) 7.62 (1.32) 
Median (IQR) 7.67 (6.87-8.49) 7.67 (6.92-8.50) 7.5 (6.83-8.33) 7.58 (6.75-8.33) 7.67 (6.85-8.42) 

Sleep onset 
latency (hrs)           

Mean (SD) 0.37 (0.49) 0.37 (0.53) 0.4 (0.57) 0.43 (0.53) 0.35 (0.45) 
Median (IQR) 0.25 (0.08-0.50) 0.25 (0.08-0.50) 0.25 (0.08-0.50) 0.25 (0.15-0.50) 0.25 (0.08-0.50) 
Ages 21-32           

Sleep duration 
(hrs)           

Mean (SD) 7.71 (1.37) 7.89 (1.33) 7.83 (1.30) 7.55 (1.40) 7.63 (1.38) 
Median (IQR) 7.80 (6.92-8.50) 8.00 (7.10-8.67) 7.93 (7.00-8.6) 7.50 (6.92-8.42) 7.75 (6.83-8.50) 

Sleep onset 
latency (hrs)           

Mean (SD) 0.39 (0.47) 0.47 (0.57) 0.44 (0.50) 0.47 (0.54) 0.33 (0.39) 
Median (IQR) 0.25 (0.17-0.50) 0.33 (0.17-0.50) 0.25 (0.15-0.50) 0.33 (0.17-0.50) 0.25 (0.12-0.50) 
Ages 33-39           

Sleep duration 
(hrs)           

Mean (SD) 7.615 (1.30) 7.67 (1.31) 7.47 (1.37) 7.48 (1.27) 7.63 (1.28) 
Median (IQR) 7.67 (6.92-8.41) 7.67 (7.00-8.50) 7.50 (6.67-8.33) 7.50 (6.75-8.25) 7.67 (6.92-8.41) 

Sleep onset 
latency (hrs)           

Mean (SD) 0.37 (0.50) 0.37 (0.53) 0.37 (0.61) 0.41 (0.51) 0.35 (0.46) 
Median (IQR) 0.25 (0.08-0.50) 0.25 (0.08-0.50) 0.25 (0.08-0.50) 0.25 (0.08-0.50) 0.25 (0.08-0.50) 

Age 40 and above           
Sleep duration 
(hrs)           

Mean (SD) 7.52 (1.35) 7.51 (1.4) 7.4 (1.16) 7.55 (1.52) 7.55 (1.27) 
Median (IQR) 7.56 (6.75-8.33) 7.5 (6.75-8.33) 7.5 (6.92-8.18) 7.67 (6.67-8.68) 7.58 (6.83-8.33) 

Sleep onset 
latency (hrs)           

Mean (SD) 0.36 (0.5) 0.35 (0.53) 0.39 (0.48) 0.52 (0.64) 0.32 (0.4) 
Median (IQR) 0.25 (0.08-0.5) 0.25 (0.08-0.5) 0.25 (0.08-0.5) 0.25 (0.17-0.5) 0.25 (0.08-0.5) 

URM           
Sleep duration 
(hrs)           

Mean (SD) 7.67 (1.30) 7.64 (1.28) 7.48 (1.20) 7.43 (1.30) 7.79 (1.32) 
Median (IQR) 7.70 (6.92-8.5) 7.58 (6.95-8.37) 7.50 (6.67-8.25) 7.50 (6.75-8.17) 7.83 (7-8.5) 

Sleep onset 
latency (hrs)           

Mean (SD) 0.37 (0.53) 0.33 (0.57) 0.39 (0.45) 0.38 (0.46) 0.39 (0.53) 
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Median (IQR) 0.25 (0.08-0.50) 0.25 (0.08-0.37) 0.25 (0.16-0.50) 0.25 (0.83-0.50) 0.25 (0.08-0.50) 
Non-URM           

Sleep duration 
(hrs)           

Mean (SD) 7.6 (1.34) 7.67 (1.36) 7.53 (1.35) 7.51 (1.37) 7.58 (1.31) 
Median (IQR) 7.67 (6.83-8.42) 7.75 (6.92-8.5) 7.58 (6.92-8.42) 7.59 (6.75-8.33) 7.58 (6.83-8.42) 

Sleep onset 
latency (hrs)           

Mean (SD) 0.37 (0.49) 0.38 (0.52) 0.39 (0.58) 0.43 (0.53) 0.34 (0.43) 
Median (IQR) 0.25 (0.08-0.50) 0.25 (0.08-0.50) 0.25 (0.08-0.50) 0.25 (0.17-0.50) 0.25 (0.08-0.50) 
Intervention 

Group           
Sleep duration 
(hrs)           

Mean (SD) 7.62 (1.33) 7.66 (1.37) 7.52 (1.27) 7.52 (1.28) 7.64 (1.32) 
Median (IQR) 7.67 (6.92-8.42) 7.67 (7-8.5) 7.58 (6.92-8.25) 7.58 (6.75-8.33) 7.75 (6.92-8.50) 

Sleep onset 
latency (hrs)           

Mean (SD) 0.36 (0.5) 0.38 (0.57) 0.43 (0.66) 0.42 (0.5) 0.33 (0.44) 
Median (IQR) 0.25 (0.08-0.5) 0.25 (0.08-0.50) 0.25 (0.10-0.50) 0.25 (0.13-0.5) 0.25 (0.08-0.42) 

Control Group           
Sleep duration 
(hrs)           

Mean (SD) 7.61 (1.34) 7.68 (1.33) 7.55 (1.40) 7.49 (1.43) 7.61 (1.32) 
Median (IQR) 7.62 (6.83-8.50) 7.74 (6.86-8.50) 7.50 (6.70-8.50) 7.50 (6.6-8.42) 7.58 (6.83-8.42) 

Sleep onset 
latency (hrs)           

Mean (SD) 0.38 (0.48) 0.37 (0.49) 0.36 (0.44) 0.44 (0.55) 0.37 (0.46) 
Median (IQR) 0.25 (0.08-0.50) 0.25 (0.08-0.50) 0.25 (0.08-0.50) 0.25 (0.16-0.50) 0.25 (0.08-0.50) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 21 
 

References 
 
 
1.  Knutson KL, Van Cauter E, Rathouz PJ, DeLeire T, Lauderdale DS. Trends in the 

Prevalence of Short Sleepers in the USA: 1975–2006. Sleep. 2010;33(1):37-45. 

2.  Ravan AR, Bengtsson C, Lissner L, Lapidus L, Björkelund C. Thirty-six-year secular trends 
in sleep duration and sleep satisfaction, and associations with mental stress and 
socioeconomic factors – results of the Population Study of Women in Gothenburg, Sweden. 
J Sleep Res. 2010;19(3):496-503. doi:10.1111/j.1365-2869.2009.00815.x 

3.  Dembe AE, Erickson JB, Delbos RG, Banks SM. The impact of overtime and long work 
hours on occupational injuries and illnesses: new evidence from the United States. Occup 
Environ Med. 2005;62(9):588-597. doi:10.1136/oem.2004.016667 

4.  Lombardi DA, Folkard S, Willetts JL, Smith GS. Daily Sleep, Weekly Working Hours, and 
Risk of Work-Related Injury: Us National Health Interview Survey (2004–2008). 
Chronobiol Int. 2010;27(5):1013-1030. doi:10.3109/07420528.2010.489466 

5.  Lombardi DA, Wirtz A, Willetts JL, Folkard S. Independent Effects of Sleep Duration and 
Body Mass Index on the Risk of a Work-Related Injury: Evidence From the US National 
Health Interview Survey (2004–2010). Chronobiol Int. 2012;29(5):556-564. 
doi:10.3109/07420528.2012.675253 

6.  Williamson A, Lombardi DA, Folkard S, Stutts J, Courtney TK, Connor JL. The link 
between fatigue and safety. Accid Anal Prev. 2011;43(2):498-515. 
doi:10.1016/j.aap.2009.11.011 

7.  Valent F, Liva G, Mariuz M, et al. A case-control study of sleep-related factors and 
occupational injuries at an Italian teaching hospital. Fatigue Biomed Health Behav. 
2015;3(4):194-204. doi:10.1080/21641846.2015.1057007 

8.  Axelsson J, Kecklund G, Åkerstedt T, Donofrio P, Lekander M, Ingre M. Sleepiness and 
Performance in Response to Repeated Sleep Restriction and Subsequent Recovery during 
Semi‐Laboratory Conditions. Chronobiol Int. 2008;25(2-3):297-308. 
doi:10.1080/07420520802107031 

9.  Van Dongen HPA, Maislin G, Mullington JM, Dinges DF. The cumulative cost of 
additional wakefulness: dose-response effects on neurobehavioral functions and sleep 
physiology from chronic sleep restriction and total sleep deprivation. Sleep. 
2003;26(2):117-126. doi:10.1093/sleep/26.2.117 

10.  Kronholm E, Sallinen M, Era P, Suutama T, Sulkava R, Partonen T. Psychomotor slowness 
is associated with self-reported sleep duration among the general population. J Sleep Res. 
2011;20(2):288-297. doi:10.1111/j.1365-2869.2010.00899.x 



 22 
 

11.  Fafrowicz M, Oginska H, Mojsa-Kaja J, Marek T, Golonka K, Tucholska K. Chronic Sleep 
Deficit and Performance of a Sustained Attention Task—an Electrooculography Study. 
Chronobiol Int. 2010;27(5):934-944. doi:10.3109/07420528.2010.488981 

12.  Dinges DF, Pack F, Williams K, et al. Cumulative sleepiness, mood disturbance, and 
psychomotor vigilance performance decrements during a week of sleep restricted to 4-5 
hours per night. Sleep. 1997;20(4):267-277. 

13.  Rasch B, Born J. About Sleep’s Role in Memory. Physiol Rev. 2013;93(2):681-766. 
doi:10.1152/physrev.00032.2012 

14.  Zohar D, Tzischinsky O, Epstein R, Lavie P. The effects of sleep loss on medical residents’ 
emotional reactions to work events: a cognitive-energy model. Sleep. 2005;28(1):47-54. 
doi:10.1093/sleep/28.1.47 

15.  Minkel JD, Banks S, Htaik O, et al. Sleep deprivation and stressors: evidence for elevated 
negative affect in response to mild stressors when sleep deprived. Emot Wash DC. 
2012;12(5):1015-1020. doi:10.1037/a0026871 

16.  Franzen PL, Siegle GJ, Buysse DJ. Relationships between affect, vigilance, and sleepiness 
following sleep deprivation. J Sleep Res. 2008;17(1):34-41. doi:10.1111/j.1365-
2869.2008.00635.x 

17.  Motomura Y, Kitamura S, Nakazaki K, et al. Recovery from Unrecognized Sleep Loss 
Accumulated in Daily Life Improved Mood Regulation via Prefrontal Suppression of 
Amygdala Activity. Front Neurol. 2017;8. doi:10.3389/fneur.2017.00306 

18.  Besedovsky L, Lange T, Born J. Sleep and immune function. Pflüg Arch - Eur J Physiol. 
2012;463(1):121-137. doi:10.1007/s00424-011-1044-0 

19.  Dinges DF, Douglas SD, Hamarman S, Zaugg L, Kapoor S. Sleep deprivation and human 
immune function. Adv Neuroimmunol. 1995;5(2):97-110. doi:10.1016/0960-
5428(95)00002-J 

20.  Irwin MR. Why Sleep Is Important for Health: A Psychoneuroimmunology Perspective. 
Annu Rev Psychol. 2015;66(1):143-172. doi:10.1146/annurev-psych-010213-115205 

21.  Cappuccio FP, D’Elia L, Strazzullo P, Miller MA. Sleep Duration and All-Cause Mortality: 
A Systematic Review and Meta-Analysis of Prospective Studies. Sleep. 2010;33(5):585-
592. 

22.  Gallicchio L, Kalesan B. Sleep duration and mortality: a systematic review and meta-
analysis. J Sleep Res. 2009;18(2):148-158. doi:10.1111/j.1365-2869.2008.00732.x 

23.  Shen X, Wu Y, Zhang D. Nighttime sleep duration, 24-hour sleep duration and risk of all-
cause mortality among adults: a meta-analysis of prospective cohort studies. Sci Rep. 
2016;6. doi:10.1038/srep21480 



 23 
 

24.  Leng Y, Cappuccio FP, Wainwright NWJ, et al. Sleep duration and risk of fatal and 
nonfatal stroke: A prospective study and meta-analysis. Neurology. 2015;84(11):1072-
1079. doi:10.1212/WNL.0000000000001371 

25.  Wang D, Li W, Cui X, et al. Sleep duration and risk of coronary heart disease: A systematic 
review and meta-analysis of prospective cohort studies. Int J Cardiol. 2016;219:231-239. 
doi:10.1016/j.ijcard.2016.06.027 

26.  Zhou Q, Zhang M, Hu D. Dose-response association between sleep duration and obesity 
risk: a systematic review and meta-analysis of prospective cohort studies. Sleep Breath. 
2019;23(4):1035-1045. doi:10.1007/s11325-019-01824-4 

27.  Cappuccio FP, D’Elia L, Strazzullo P, Miller MA. Quantity and quality of sleep and 
incidence of type 2 diabetes: a systematic review and meta-analysis. Diabetes Care. 
2010;33(2):414-420. doi:10.2337/dc09-1124 

28.  Shan Z, Ma H, Xie M, et al. Sleep duration and risk of type 2 diabetes: a meta-analysis of 
prospective studies. Diabetes Care. 2015;38(3):529-537. doi:10.2337/dc14-2073 

29.  Giallo R, Rose N, Vittorino R. Fatigue, wellbeing and parenting in mothers of infants and 
toddlers with sleep problems. J Reprod Infant Psychol. 2011;29(3):236-249. 
doi:10.1080/02646838.2011.593030 

30.  Hiscock H, Sciberras E, Mensah F, et al. Impact of a behavioural sleep intervention on 
symptoms and sleep in children with attention deficit hyperactivity disorder, and parental 
mental health: randomised controlled trial. BMJ. 2015;350. doi:10.1136/bmj.h68 

31.  Martin J, Hiscock H, Hardy P, Davey B, Wake M. Adverse associations of infant and child 
sleep problems and parent health: an Australian population study. Pediatrics. 
2007;119(5):947-. 

32.  Dennis C-L, Ross L. Relationships Among Infant Sleep Patterns, Maternal Fatigue, and 
Development of Depressive Symptomatology. Birth. 2005;32(3):187-193. 
doi:10.1111/j.0730-7659.2005.00368.x 

33.  Teti DM, Shimizu M, Crosby B, Kim B-R. Sleep arrangements, parent–infant sleep during 
the first year, and family functioning. Dev Psychol. 2016;52(8):1169-1181. 
doi:10.1037/dev0000148 

34.  Smith VC, Leppert KA, Alfano CA, Dougherty LR. Construct validity of the Parent–Child 
Sleep Interactions Scale (PSIS): associations with parenting, family stress, and maternal 
and child psychopathology. Sleep Med. 2014;15(8):942-951. 
doi:10.1016/j.sleep.2014.04.002 

35.  Ailshire JA, Burgard SA. Family Relationships and Troubled Sleep among U.S. Adults: 
Examining the Influences of Contact Frequency and Relationship Quality. J Health Soc 
Behav. 2012;53(2):248-262. 



 24 
 

36.  Stevens RG, Zhu Y. Electric light, particularly at night, disrupts human circadian 
rhythmicity: is that a problem? Philos Trans R Soc B Biol Sci. 2015;370(1667):20140120. 
doi:10.1098/rstb.2014.0120 

37.  Exelmans L, Bulck JV den. Bedtime, shuteye time and electronic media: sleep displacement 
is a two-step process. J Sleep Res. 2017;26(3):364-370. doi:10.1111/jsr.12510 

38.  Exelmans L, Van den Bulck J. Bedtime mobile phone use and sleep in adults. Soc Sci Med. 
2016;148:93-101. doi:10.1016/j.socscimed.2015.11.037 

39.  Schibler U, Sassone-Corsi P. A Web of Circadian Pacemakers. Cell. 2002;111(7):919-922. 
doi:10.1016/S0092-8674(02)01225-4 

40.  Brown FC, Buboltz Jr WC, Soper B. Relationship of Sleep Hygiene Awareness, Sleep 
Hygiene Practices, and Sleep Quality in University Students. Behav Med. 2002;28(1):33-
38. doi:10.1080/08964280209596396 

41.  Okamoto-Mizuno K, Mizuno K. Effects of thermal environment on sleep and circadian 
rhythm. J Physiol Anthropol. 2012;31(1):14. doi:10.1186/1880-6805-31-14 

42.  Sivertsen B, Lallukka T, Petrie KJ, Steingrímsdóttir ÓA, Stubhaug A, Nielsen CS. Sleep 
and pain sensitivity in adults. PAIN. 2015;156(8):1433–1439. 
doi:10.1097/j.pain.0000000000000131 

43.  Franzen PL, Buysse DJ. Sleep disturbances and depression: risk relationships for 
subsequent depression and therapeutic implications. Dialogues Clin Neurosci. 
2008;10(4):473-481. 

44.  Becker NB, Jesus SN, João KADR, Viseu JN, Martins RIS. Depression and sleep quality in 
older adults: a meta-analysis. Psychol Health Med. 2017;22(8):889-895. 
doi:10.1080/13548506.2016.1274042 

45.  Gamaldo CE, Earley CJ. Restless legs syndrome: a clinical update. Chest. 
2006;130(5):1596-1604. doi:10.1378/chest.130.5.1596 

46.  Baldwin CM, Griffith KA, Nieto FJ, O’Connor GT, Walsleben JA, Redline S. The 
Association of Sleep-Disordered Breathing and Sleep Symptoms with Quality of Life in the 
Sleep Heart Health Study. Sleep. 2001;24(1):96-105. doi:10.1093/sleep/24.1.96 

47.  Sanders MH, Newman AB, Haggerty CL, et al. Sleep and Sleep-disordered Breathing in 
Adults with Predominantly Mild Obstructive Airway Disease. Am J Respir Crit Care Med. 
2003;167(1):7-14. doi:10.1164/rccm.2203046 

48.  White DP. Advanced Concepts in the Pathophysiology of Obstructive Sleep Apnea. Adv 
Otorhinolaryngol. 2017;80:7-16. doi:10.1159/000470522 

49.  Nordin M, Knutsson A, Sundbom E, Stegmayr B. Psychosocial Factors, Gender, and Sleep. 
J Occup Health Psychol. 2005;10(1):54-63. doi:10.1037/1076-8998.10.1.54 



 25 
 

50.  Burgard SA, Ailshire JA. Putting Work to Bed: Stressful Experiences on the Job and Sleep 
Quality. J Health Soc Behav. 2009;50(4):476-492. doi:10.1177/002214650905000407 

51.  Hicken MT, Lee H, Ailshire J, Burgard SA, Williams DR. “Every Shut Eye, Ain’t Sleep”: 
The Role of Racism-Related Vigilance in Racial/Ethnic Disparities in Sleep Difficulty. 
Race Soc Probl. 2013;5(2):100-112. doi:10.1007/s12552-013-9095-9 

52.  Åkerstedt T. Shift work and disturbed sleep/wakefulness. Occup Med. 2003;53(2):89-94. 
doi:10.1093/occmed/kqg046 

53.  Chang L-Y, Wu C-C, Yen L-L, Chang H-Y. The effects of family dysfunction trajectories 
during childhood and early adolescence on sleep quality during late adolescence: Resilience 
as a mediator. Soc Sci Med. 2019;222:162-170. doi:10.1016/j.socscimed.2019.01.010 

54.  Nagy E, Moore S, Gruber R, Paquet C, Arora N, Dubé L. Parental social capital and 
children’s sleep disturbances. Sleep Health. 2016;2(4):330-334. 
doi:10.1016/j.sleh.2016.09.003 

55.  Lallukka T, Rahkonen O, Lahelma E, Arber S. Sleep complaints in middle-aged women 
and men: the contribution of working conditions and work–family conflicts. J Sleep Res. 
2010;19(3):466-477. doi:10.1111/j.1365-2869.2010.00821.x 

56.  Linton SJ. Does work stress predict insomnia? A prospective study. Br J Health Psychol. 
2004;9(2):127-136. doi:10.1348/135910704773891005 

57.  Anýž J, Bakštein E, Dudysová D, et al. No wink of sleep: Population sleep characteristics in 
response to the brexit poll and the 2016 U.S. presidential election. Soc Sci Med. 
2019;222:112-121. doi:10.1016/j.socscimed.2018.12.024 

58.  Rahn WM, Kroeger B, Kite CM. A Framework for the Study of Public Mood. Polit 
Psychol. 1996;17(1):29-58. doi:10.2307/3791942 

59.  Hoyt LT, Zeiders KH, Chaku N, Toomey RB, Nair RL. Young adults’ psychological and 
physiological reactions to the 2016 U.S. presidential election. Psychoneuroendocrinology. 
2018;92:162-169. doi:10.1016/j.psyneuen.2018.03.011 

60.  Rifkin DI, Long MW, Perry MJ. Climate change and sleep: A systematic review of the 
literature and conceptual framework. Sleep Med Rev. 2018;42:3-9. 
doi:10.1016/j.smrv.2018.07.007 

61.  Hagan MJ, Sladek MR, Luecken LJ, Doane LD. Event-related clinical distress in college 
students: Responses to the 2016 U.S. Presidential election. J Am Coll Health. 2018;0(0):1-
5. doi:10.1080/07448481.2018.1515763 

62.  Woo H, Cho Y, Shim E, Lee K, Song G. Public Trauma after the Sewol Ferry Disaster: The 
Role of Social Media in Understanding the Public Mood. Int J Environ Res Public Health 
Basel. 2015;12(9):10974-10983. 



 26 
 

63.  Vannucci A, Flannery KM, Ohannessian CM. Social media use and anxiety in emerging 
adults. J Affect Disord. 2017;207:163-166. doi:10.1016/j.jad.2016.08.040 

64.  Shensa A, Escobar-Viera CG, Sidani JE, Bowman ND, Marshal MP, Primack BA. 
Problematic social media use and depressive symptoms among U.S. young adults: A 
nationally-representative study. Soc Sci Med. 2017;182:150-157. 
doi:10.1016/j.socscimed.2017.03.061 

65.  Barry CT, Sidoti CL, Briggs SM, Reiter SR, Lindsey RA. Adolescent social media use and 
mental health from adolescent and parent perspectives. J Adolesc. 2017;61:1-11. 
doi:10.1016/j.adolescence.2017.08.005 

66.  Garett R, Liu S, Young SD. The relationship between social media use and sleep quality 
among undergraduate students. Inf Commun Soc. 2018;21(2):163-173. 
doi:10.1080/1369118X.2016.1266374 

67.  Levenson JC, Shensa A, Sidani JE, Colditz JB, Primack BA. The association between 
social media use and sleep disturbance among young adults. Prev Med. 2016;85:36-41. 
doi:10.1016/j.ypmed.2016.01.001 

68.  Bor J, Venkataramani AS, Williams DR, Tsai AC. Police killings and their spillover effects 
on the mental health of black Americans: a population-based, quasi-experimental study. 
Lancet Lond Engl. 2018;392(10144):302-310. doi:10.1016/S0140-6736(18)31130-9 

69.  Cerdá M, Bordelois PM, Galea S, Norris F, Tracy M, Koenen KC. The course of 
posttraumatic stress symptoms and functional impairment following a disaster: what is the 
lasting influence of acute versus ongoing traumatic events and stressors? Soc Psychiatry 
Psychiatr Epidemiol. 2013;48(3):385-395. doi:10.1007/s00127-012-0560-3 

70.  Garrison SM, Doane MJ, Elliott M. Gay and Lesbian Experiences of Discrimination, 
Health, and Well-Being: Surrounding the Presidential Election. Soc Psychol Personal Sci. 
2018;9(2):131-142. doi:10.1177/1948550617732391 

71.  Goldmann E, Galea S. Mental Health Consequences of Disasters. Annu Rev Public Health. 
2014;35(1):169-183. doi:10.1146/annurev-publhealth-032013-182435 

72.  Roche MJ, Jacobson NC. Elections Have Consequences for Student Mental Health: An 
Accidental Daily Diary Study. Psychol Rep. 2019;122(2):451-464. 
doi:10.1177/0033294118767365 

73.  Boivin DB, Czeisler CA, Dijk D-J, et al. Complex Interaction of the Sleep-Wake Cycle and 
Circadian Phase Modulates Mood in Healthy Subjects. Arch Gen Psychiatry. 
1997;54(2):145-152. doi:10.1001/archpsyc.1997.01830140055010 

74.  Kramer M, Roehrs T, Roth T. Mood change and the physiology of sleep. Compr 
Psychiatry. 1976;17(1):161-165. doi:10.1016/0010-440X(76)90065-1 



 27 
 

75.  Molina KM, Estrella ML, Durazo-Arvizu R, et al. Perceived discrimination and physical 
health-related quality of life: The Hispanic Community Health Study/Study of Latinos 
(HCHS/SOL) Sociocultural Ancillary Study. Soc Sci Med. 2019;222:91-100. 
doi:10.1016/j.socscimed.2018.12.038 

76.  Robbins R, Jackson CL, Underwood P, Vieira D, Jean-Louis G, Buxton OM. Employee 
Sleep and Workplace Health Promotion: A Systematic Review. Am J Health Promot. 
Published online April 7, 2019:0890117119841407. doi:10.1177/0890117119841407 

77.  Totterdell P, Reynolds S, Parkinson B, Briner RB. Associations of Sleep With Everyday 
Mood, Minor Symptoms and Social Interaction Experience. Sleep. 1994;17(5):466-475. 
doi:10.1093/sleep/17.5.466 

78.  Espie CA. INSOMNIA: Conceptual Issues in the Development, Persistence, and Treatment 
of Sleep Disorder in Adults. Annu Rev Psychol. 2002;53(1):215. 
doi:10.1146/annurev.psych.53.100901.135243 

79.  Henry D, McClellen D, Rosenthal L, Dedrick D, Gosdin M. Is sleep really for sissies? 
Understanding the role of work in insomnia in the US. Soc Sci Med. 2008;66(3):715-726. 
doi:10.1016/j.socscimed.2007.10.007 

80.  Morin CM, Rodrigue SMp, Ivers HM. Role of Stress, Arousal, and Coping Skills in 
Primary Insomnia. Psychosom Med. 2003;65(2):259-267. 

81.  Anderson JL, Rosen LN, Mendelson WB, et al. Sleep in fall/winter seasonal affective 
disorder: Effects of light and changing seasons. J Psychosom Res. 1994;38(4):323-337. 
doi:10.1016/0022-3999(94)90037-X 

82.  Greenfeld M, Sivan Y, Tauman R. The effect of seasonality on sleep-disordered breathing 
severity in children. Sleep Med. 2013;14(10):991-994. doi:10.1016/j.sleep.2013.03.026 

83.  Kohsaka M, Fukuda N, Honma K, Honma S, Morita N. Seasonality in human sleep. 
Experientia. 1992;48(3):231-233. doi:10.1007/BF01930461 

84.  Joseph A. Boscarino P, Stuart N. Hoffman DO, Richard E. Adams P, Charles R. Figley P, 
Ramon Solhkhah MD. Mental health outcomes among vulnerable residents after Hurricane 
Sandy: Implications for disaster research and planning. Am J Disaster Med. 2014;9(2):97-
106. doi:10.5055/ajdm.2014.0147 

85.  2016 Presidential Election Source of Significant Stress for More Than Half of Americans. 
https://www.apa.org. Accessed May 25, 2020. 
https://www.apa.org/news/press/releases/2016/10/presidential-election-stress 

86.  McCarthy KS, Saks JV. Postelection stress: Symptoms, relationships, and counseling 
service utilization in clients before and after the 2016 U.S. national election. J Couns 
Psychol. 2019;66(6):726-735. doi:10.1037/cou0000378 



 28 
 

87.  Stosny S. He once called it ‘election stress disorder.’ Now the therapist says we’re suffering 
from this. Washington Post. Accessed May 25, 2020. 
https://www.washingtonpost.com/news/inspired-life/wp/2017/02/06/suffering-from-
headline-stress-disorder-since-trumps-win-youre-definitely-not-alone/ 

88.  Clifford C. Online therapy start-up sees a 7-fold spike in traffic after Trump victory. CNBC. 
Published November 14, 2016. Accessed May 25, 2020. 
https://www.cnbc.com/2016/11/14/online-therapy-startup-sees-a-7-fold-spike-in-traffic-
after-trump-victory.html 

89.  Margolin M. Americans Are Flocking to Online Therapy For Post-Election Counseling. 
Vice. Published November 10, 2016. Accessed May 25, 2020. 
https://www.vice.com/en_us/article/mg7keq/americans-are-flocking-to-online-therapists-
for-post-election-counseling 

90.  Solomonov N, Barber JP. Conducting psychotherapy in the Trump era: Therapists’ 
perspectives on political self-disclosure, the therapeutic alliance, and politics in the therapy 
room. J Clin Psychol. 2019;75(9):1508-1518. doi:10.1002/jclp.22801 

91.  Many Americans Stressed about Future of Our Nation, New APA Stress in AmericaTM 
Survey Reveals. https://www.apa.org. Accessed May 25, 2020. 
https://www.apa.org/news/press/releases/2017/02/stressed-nation 

92.  Montgomery P, Dennis JA. Cognitive behavioural interventions for sleep problems in 
adults aged 60+. Cochrane Database Syst Rev. 2003;(1). doi:10.1002/14651858.CD003161 

93.  Sivertsen B, Omvik S, Pallesen S, et al. Cognitive Behavioral Therapy vs Zopiclone for 
Treatment of Chronic Primary Insomnia in Older Adults: A Randomized Controlled Trial. 
JAMA. 2006;295(24):2851-2858. doi:10.1001/jama.295.24.2851 

94.  Taylor DJ, Roane BM. Treatment of insomnia in adults and children: a practice-friendly 
review of research. J Clin Psychol. 2010;66(11):1137-1147. doi:10.1002/jclp.20733 

95.  Krystal AD. A compendium of placebo-controlled trials of the risks/benefits of 
pharmacological treatments for insomnia: The empirical basis for U.S. clinical practice. 
Sleep Med Rev. 2009;13(4):265-274. doi:10.1016/j.smrv.2008.08.001 

96.  Mitchell MD, Gehrman P, Perlis M, Umscheid CA. Comparative effectiveness of cognitive 
behavioral therapy for insomnia: a systematic review. BMC Fam Pract. 2012;13(1):40. 
doi:10.1186/1471-2296-13-40 

97.  Jacobs GD, Pace-Schott EF, Stickgold R, Otto MW. Cognitive Behavior Therapy and 
Pharmacotherapy for Insomnia: A Randomized Controlled Trial and Direct Comparison. 
Arch Intern Med. 2004;164(17):1888-1896. doi:10.1001/archinte.164.17.1888 

98.  Murawski B, Wade L, Plotnikoff RC, Lubans DR, Duncan MJ. A systematic review and 
meta-analysis of cognitive and behavioral interventions to improve sleep health in adults 
without sleep disorders. Sleep Med Rev. 2018;40:160-169. doi:10.1016/j.smrv.2017.12.003 



 29 
 

99.  Sondel B, Baggett HC, Dunn AH. “For millions of people, this is real trauma”: A pedagogy 
of political trauma in the wake of the 2016 U.S. Presidential election. Teach Teach Educ. 
2018;70:175-185. doi:10.1016/j.tate.2017.11.017 

 


