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Sleep as a vital sign
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Abstract 

Sleep is causally linked to the maintenance of every major physiological body system and disturbed sleep contrib-
utes to myriad diseases. The problem is, however, is that patients do not consistently, nor spontaneously, report sleep 
problems to their clinicians. Compounding the problem, there is no standard-of-care approach to even the most 
rudimentary of sleep queries. As a result, sleep disturbances remain largely invisible to most clinicians, and conse-
quentially, unaddressed for the patient themselves – thereby exacerbating physical and mental health challenges 
due to unaddressed sleep problems. In this review, we argue that all patients should be routinely screened with a 
short, readily available, and validated assessment for sleep disturbances in clinical encounters. If the initial assessment 
is positive for any subjective sleep-related problems, it should prompt a more thorough investigation for specific sleep 
disorders. We further describe how a program of short and simple sleep health screening is a viable, efficacious yet 
currently missing pathway through which clinicians can 1) screen for sleep-related problems, 2) identify patients with 
sleep disorders, 3) rapidly offer evidence-based treatment, and (if indicated) 4) refer patients with complex presenta-
tions to sleep medicine specialists.
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The vital signs: heart rate, blood pressure, temperature, 
and respirations. These are enshrined in medical prac-
tice, and for good reason: Perturbations in any of these 
objective measures can both indicate and exacerbate 
underlying disorders. However, sleep – another essential 
physiological process for life – is not part of our vital-sign 
collective.

Why not?
One possible explanation is that sleep disturbance 

is often considered inconsequential by the patient or, 
if reported, perceived as a symptom of another condi-
tion. Rarely is sleep proactively assessed by clinicians in 

standard patient appointments. Another challenge is 
that poor sleep manifests in numerous forms; sleep dis-
turbance is heterogeneous. Symptoms include difficulty 
initiating sleep, difficulty staying asleep, and excessive 
daytime sleepiness. This multidimensional aspect of sleep 
disturbance contrasts with the more easily assessed, uni-
dimensional classical vital signs. As a result, sleep distur-
bance has understandably been more daunting to address 
outside of sleep medicine clinics.

We propose that quantifying sleep health in a patient 
does not pose an insurmountable challenge for clinicians. 
Instead, sleep in its first pass can be easily—and impor-
tantly—objectively quantified. Moreover, sleep distur-
bances are frequently treatable, and when treated, have 
manifold health and cost-savings implications. Given that 
sleep disturbances are so common and intimately linked 
with overall health and numerous diseases, and that bar-
riers to sleep assessment and treatment can be addressed, 
we describe a path to overcome this assessment neglect 
in patients, and in doing so, give sleep the equal atten-
tion currently offered to the standard vital signs. More 
specifically, we suggest a framework for universal sleep 
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screening and referral to treatment. We addition-
ally emphasize the highest priority targets that can be 
addressed to integrate sleep into routine clinician-patient 
encounters.

Identifying and treating sleep-related problems and 
disorders is a public health priority. In 2018 alone, nearly 
14 million adults in the United States had a diagnosed 
sleep disorder. Disturbed sleep is also costly. Patients 
with sleep disorders use outpatient, emergency depart-
ment, and prescription medication services significantly 
more often than those without sleep disorders. The total 
health-care costs of such dependence are estimated to 
be $94.9 billion per annum in the US alone (Huyett and 
Bhattacharyya 2021). In another study using Australian 
data from 2016–2017, the total estimated cost of inad-
equate sleep (expressed in US dollars) was $45.21 billion, 
$27.33 billion of which were attributable to loss of quality 
of life and premature death (Hillman et al. 2018).

These inimical costs extend to patients’ health. Short-
term consequences of sleep disruption include weight 
gain, hypertension, inflammation, increased pain, emo-
tional and mood disturbance, increased suicide risk, 
motor-vehicle accidents, and reduced overall quality 
of life (Medic et  al. 2017). Left untreated, chronic sleep 
disruption is associated with cardiovascular disease, 
stroke, metabolic diseases including type 2 diabetes, 
major depression, substance use disorders, certain forms 
of cancer, Alzheimer’s disease, and all-cause mortality 
(Medic et al. 2017; Czeisler 2015). In contrast, when sleep 
problems are successfully treated, numerous physical 
health metrics improve, such as fasting insulin sensitivity 
– as do mental health indices, including depressive, anx-
iety-related and psychotic symptoms (Scott et al. 2021).

Despite these steep economic, medical, and personal 
health burdens, sleep is rarely assessed in routine cli-
nician-patient medical encounters. A recent survey of 
American primary care physicians (PCPs) found that 33% 
of PCPs never asked their patients about their sleep hab-
its. It is a two-way problem, since over 55% of adults with 
sleep problems never report sleep issues to their physi-
cian (Alliance and for Sleep.Wake Up America 2022).

One bottleneck in this stalemate is a lack of available 
knowledge, skills, and systems-related support for clini-
cians. This situation is compound by low rates of patient 
awareness of the causal health implications of poor sleep, 
and knowledge that there are effective treatments (Ogeil 
et al. 2020). Of relevance for disparities in medical care, 
Black, indigenous, and multiracial patients more fre-
quently suffer from insufficient sleep duration compared 
with non-Hispanic White patients (Centers for Disease 
Control and Prevention, National Center for Chronic 
Disease Prevention and Health Promotion, Division of 
Population Health. 2017).

Assessment
Developing a sensitive and brief screening method for 
assessing sleep problems has, to date, been complicated 
by the diverse presentations and etiologies of sleep issues. 
Though there are well validated, self-report screening 
tools for sleep problems ranging from sleep apnea to 
daytime sleepiness, the few that simultaneously assess 
multiple types of sleep disturbance are too long to be 
administered in most medical encounters. However, 
carefully selected self-report tools can help rule out, or 
estimate the severity of, specific sleep disorders.

Rather than attempting to assess for the full panoply 
of sleep disorders, we suggest an alternate approach that 
involves the clinician asking their patient about their 
subjective degree of sleep health. In this context, the 
RU-SATED scale represents a short and simple starting 
point (Ravyts et al. 2021). Patients are instructed to rate 
their subjective sleep  regularity,  satisfaction with sleep, 
daytime  alertness, ability to remain asleep during the 
night (timing), sleep  efficiency, and sleep  duration. This 
provides a framework for creating a rapid and conveni-
ent universal preliminary screening tool for sleep health. 
In this patient-health-centered (rather than pathology-
centered) approach, the clinician is quickly alerted to 
the potential of sleep-related problems, thereby prompt-
ing further investigation into causative and exacerbating 
factors. That is, the RU-SATED scale is one example of 
the type of entry point that could easily be used by all 
clinicians as a first-pass screening of their patients’ sleep 
health, which if flagged as concerning, helps the clinician 
seek higher-specificity assessment thereafter, but not 
before.

Universal administration of the RU-SATED scale (or 
a similar brief, nonspecific, sleep health-related set of 
questions), the clinician can identify patients who may 
be at higher risk of having a sleep disorder. A “positive” 
score on the RU-SATED should prompt the clinician 
to ask the patient about the specific symptoms they are 
experiencing as they relate to sleep quantity and quality. 
Using this information, the patient can then be offered 
a more specific, validated sleep disorder scale or referral 
to a sleep specialist. The RU-SATED may not serve as an 
ideal scale in all clinical settings; however, it is one exam-
ple of a brief screener that allows the clinician to identify 
patients who are at higher risk of having a sleep disorder. 
Choosing among the many sleep-related patient ques-
tionnaires can initially seem an overwhelming task given 
the variety of tools currently available (Klingman et  al. 
2017). Though any attempt to narrow down the number 
of sleep disorder-specific scales to a manageable set of 
options is bound to be both subjective and idiosyncratic, 
we offer the following scales for consideration based on 
the relative prevalence of the disorders for which they 
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assess, their strong psychometric properties, and their 
relative ease of use (e.g., short administration time, fea-
sibly administered during or shortly following a brief out-
patient encounter):

•	 for suspected insomnia, the Insomnia Severity Index 
(ISI); (Bastien et al. 2001)

•	 for suspected restless legs syndrome, the Interna-
tional Restless Legs Syndrome Scale (IRLS); (Walters 
et al. 2003)

•	 for suspected obstructive sleep apnea, the STOP-
Bang; (Chung et al. 2016)

•	 for suspected excessive daytime sleepiness, the 
Epworth Sleepiness Scale (ESS); (Johns 1991; Kendz-
erska et al. 2014; Pilcher et al. 2018) and

•	 for suspected circadian rhythm disorders, the Morn-
ingness-Eveningness Questionnaire (MEQ). (Horne 
and Ostberg 1976)

Each of these scales, like the RU-SATED, is available 
without cost online; clinicians may print out copies for 
the patient to complete in the office or at home, the scales 
may be integrated into the electronic health record, or 
the patient may be instructed to complete the scale at 
home using an online version.

There are multiple potential barriers to administra-
tion of an initial screening scale and, if indicated, one 
or more disorder-specific scale. First, integration of 
any additional component – however brief – into an 
already-busy clinical encounter is challenging. How-
ever, given the centrality of sleep in overall health and 
its role in causing and exacerbating other disease states, 
we argue that efforts should be made to integrate sleep 
assessment and treatment into routine clinical prac-
tice to ensure patient well-being. In addition, there are 
multiple examples of other successful non-traditional 
“vital signs” initiatives, including universal screen-
ing and brief intervention for unhealthy alcohol use in 
a large integrated healthcare system (Chi et  al. 2022). 
Second, many clinicians already experience informa-
tion overload with a high volume of clinical data avail-
able in the electronic health record; (Furlow 2020) 
adding sleep-related self-report data could easy be lost 
or overlooked. Therefore, health systems need to con-
sider how to effectively integrate sleep assessment into 
routine clinical practice and to anticipate and respond 
to barriers. Again, using the example of universal alco-
hol screening, subsequent research demonstrated that 
specific patient and primary care provider characteris-
tics were associated with receipt and delivery of brief 
interventions for unhealthy alcohol use; (Lu et al. 2021) 
this type of ongoing, implementation research will be 

necessary to identify areas for improvement to ensure 
that sleep assessment and treatment is effectively 
deployed in clinical settings. Third, clinicians without 
sleep medicine training may feel uncomfortable screen-
ing for disorders for which they do not have adequate 
training or experience in treating; we address this point 
in the following section. In brief, we contend that iden-
tification of possible sleep disorders is the biggest chal-
lenge that, when overcome, can then lead to referral for 
further subspecialty evaluation and treatment.

Treatment and referral
The results of a brief and universal sleep-health screen 
tool can make sleep problems tractable for clini-
cians. As summarized above, for some patients, their 
responses might indicate a straightforward problem 
(e.g., daytime sleepiness), thereby prompting the cli-
nician to administer a specific scale, like the Epworth 
Sleepiness Scale. If results of the subsequent sleep 
dimension-specific scale suggest the presence of a spe-
cific sleep disorder, the clinician can then choose to 
initiate the appropriate treatment pathway. For other 
patients with some sleep disturbances, referral to a 
sleep medicine specialist might be indicated, specifi-
cally patients with excessive daytime sleepiness not 
attributable to intentional sleep deprivation, those with 
circadian rhythm disturbances, those with suspected 
sleep-related breathing disorders, such as sleep apnea, 
those who have failed usual care for their sleep condi-
tion, and those with an unclear sleep-related condition.

Once the nature of sleep dysfunction has been identi-
fied with a tool like RU-SATED, and follow-up evalu-
ations have been completed, clinicians may choose to 
initiate the indicated treatment themselves, or refer 
the patient to a sleep medicine specialist. In addition 
to the level of complexity and severity of the patient’s 
sleep-related problems, other factors that would lead 
the clinician to address the problem or disorder them-
selves or to refer to a specialist include: time available 
in the clinical encounter; clinician knowledge, skills, 
and comfort in treating sleep-related disorders; patient 
preference; and access to sleep-disorder specialists. 
Fortunately there are many continuing medical edu-
cation online resources (some of which are available 
free of cost) for clinicians interested in enhancing their 
sleep medicine knowledge and skills, including live 
and on-demand courses and self-assessments through 
the American Academy of Sleep Medicine (American 
Academy of Sleep Medicine 2023). Fig.  1 illustrates a 
suggested stepwise framework approach to assessment, 
treatment, and referral for sleep-related problems.
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Conclusions
Here, we seek to raise awareness of the fundamental pri-
macy of good sleep for good health. The goal is to help 
clinicians easily, quickly, effectively, and universally quan-
tify sleep health, and in doing so, raise it to the level of 
importance of the vital signs.

A key barrier preventing this from happening are con-
cerns about the complexity and burden of identifying 
and treating sleep disorders. We argue that it is possible 
to carry out a brief assessment for dysfunction in a few 
key dimensions of sleep as a basis for identifying, and 
when a problem with sleep is present, directing specific 
next steps for management. In addition, adding sleep as a 
vital sign may carry unintended risks, including the pos-
sibility that prescriptions rates for sleep-related medica-
tions, which may increase. This potential risk serves to 
reinforce the importance of thoughtful and cautious inte-
gration of sleep assessment and treatment into clinical 
practice and ongoing implementation research to assess 
the intended – and unintended – effects of this multifac-
eted intervention.

A reasonable next step would be real-world trials to 
establish the validity and utility of this approach, as well 
as the optimal methods for implementation. Drawbacks 
also need to be kept in mind. Universal screening for sleep 
health carries the risk of promoting overtreatment, includ-
ing inappropriate use of hypnotics, as well as increased 
clinician and systems-level burdens associated with assess-
ment and treatment of sleep disturbances. Therefore, 

careful assessment for sleep disorders and application of 
evidence-based treatments is necessary. Nevertheless, 
effective detection and treatment of sleep-related con-
ditions will have a substantial positive impact on public 
health, and allow sleep to assume its much-deserved place 
as a health vital sign.

Acknowledgements
N/A.

Authors’ contributions
MEH and MPW drafted the first version of the manuscript. All authors critically 
revised the manuscript for important intellectual content. All authors accept 
full responsibility for the content of the paper and have seen and approved 
the final version.

Authors’ information
N/A.

Funding
The preparation and writing of this report received no specific grant from any 
funding agency.

Availability of data and materials
N/A.

Declarations

Ethics approval and consent to participate
N/A.

Consent for publication
N/A.

Competing interests
MPW serves as an advisor to and has equity interest in Oura, Bryte, OneCare 
Media, and StimScience. ADK has been the recipient of research grant funding 

Fig. 1  Sleep Health Triage. a See text for suggested sleep disorder-specific scales that may be used to assess for specific sleep disorders if initial 
screening is positive



Page 5 of 5Hirschtritt et al. Sleep Science and Practice             (2023) 7:3 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

from Janssen Pharmaceuticals, Axsome Pharmaceutics, Attune, Harmony, 
Neurocrine Biosciences, Reveal Biosensors, The Ray and Dagmar Dolby Family 
Fund, and the National Institutes of Health; has consulted for Adare, Axsome 
Therapeutics, Big Health, Eisai, Evecxia, Ferring Pharmaceuticals, Galderma, 
Harmony Biosciences, Idorsia, Janssen Pharmaceuticals, Jazz Pharmaceuticals, 
Millenium Pharmaceuticals, Merck, Neurocrine Biosciences, Neurawell, Pernix, 
Otsuka Pharmaceuticals, Sage, Takeda, and Angelini; and has option owner-
ship in Big Health and Neurawell. MEH has no financial conflicts to disclose.

Received: 17 December 2022   Accepted: 12 April 2023

References
American Academy of Sleep Medicine. Continuing Medical Education for 

Sleep Medicine. American Academy of Sleep Medicine – Association 
for Sleep Clinicians and Researchers. Published 2023. Accessed March 5, 
2023. https://​aasm.​org/​profe​ssion​al-​devel​opment/​cme/

Bastien CH, Vallières A, Morin CM. Validation of the Insomnia Severity Index as 
an outcome measure for insomnia research. Sleep Med. 2001;2(4):297–
307. https://​doi.​org/​10.​1016/​s1389-​9457(00)​00065-4.

Centers for Disease Control and Prevention, National Center for Chronic 
Disease Prevention and Health Promotion, Division of Population Health. 
Short Sleep Duration among US Adults. 2017. Accessed June 26, 2022. 
https://​www.​cdc.​gov/​sleep/​data_​stati​stics.​html .

Chi FW, Parthasarathy S, Palzes VA, et al. Alcohol brief intervention, specialty 
treatment and drinking outcomes at 12 months: results from a systematic 
alcohol screening and brief intervention initiative in adult primary care. 
Drug Alcohol Depend. 2022;235:109458. https://​doi.​org/​10.​1016/j.​druga​
lcdep.​2022.​109458

Chung F, Abdullah HR, Liao P. STOP-Bang Questionnaire: a practical approach 
to screen for obstructive sleep apnea. Chest. 2016;149(3):631–8. https://​
doi.​org/​10.​1378/​chest.​15-​0903.

Czeisler CA. Duration, timing and quality of sleep are each vital for health, 
performance and safety. Sleep Health. 2015;1(1):5–8. https://​doi.​org/​10.​
1016/j.​sleh.​2014.​12.​008.

Furlow B. Information overload and unsustainable workloads in the era of 
electronic health records. Lancet Respir Med. 2020;8(3):243–4. https://​doi.​
org/​10.​1016/​S2213-​2600(20)​30010-2.

Hillman D, Mitchell S, Streatfeild J, Burns C, Bruck D, Pezzullo L. The economic 
cost of inadequate sleep. Sleep. 2018;41(8). :https://​doi.​org/​10.​1093/​
sleep/​zsy083

Horne JA, Ostberg O. A self-assessment questionnaire to determine 
morningness-eveningness in human circadian rhythms. Int J Chronobiol. 
1976;4(2):97–110.

Huyett P, Bhattacharyya N. Incremental health care utilization and expendi-
tures for sleep disorders in the United States. J Clin Sleep Med Published 
online October 1, 2021. :https://​doi.​org/​10.​5664/​jcsm.​9392

Johns MW. A new method for measuring daytime sleepiness: the Epworth 
sleepiness scale. Sleep. 1991;14(6):540–5. https://​doi.​org/​10.​1093/​sleep/​
14.6.​540.

Kendzerska TB, Smith PM, Brignardello-Petersen R, Leung RS, Tomlinson GA. 
Evaluation of the measurement properties of the Epworth sleepiness 
scale: a systematic review. Sleep Med Rev. 2014;18(4):321–31. https://​doi.​
org/​10.​1016/j.​smrv.​2013.​08.​002.

Klingman KJ, Jungquist CR, Perlis ML. Questionnaires that screen for multiple 
sleep disorders. Sleep Med Rev. 2017;32:37–44. https://​doi.​org/​10.​1016/j.​
smrv.​2016.​02.​004.

Lu Y, Chi FW, Parthasarathy S, et al. Patient and provider factors associated with 
receipt and delivery of brief interventions for unhealthy alcohol use in 
primary care. Alcohol Clin Exp Res. 2021;45(10):2179–89. https://​doi.​org/​
10.​1111/​acer.​14702.

Medic G, Wille M, Hemels ME. Short- and long-term health consequences of 
sleep disruption. Nat Sci Sleep. 2017;9:151–61. https://​doi.​org/​10.​2147/​
NSS.​S1348​64.

Ogeil RP, Chakraborty SP, Young AC, Lubman DI. Clinician and patient barriers 
to the recognition of insomnia in family practice: a narrative summary of 
reported literature analysed using the theoretical domains framework. 
BMC Fam Pract. 2020;21(1):1. https://​doi.​org/​10.​1186/​s12875-​019-​1070-0.

Pilcher JJ, Switzer FS, Munc A, Donnelly J, Jellen JC, Lamm C. Psychometric 
properties of the Epworth Sleepiness Scale: a factor analysis and item-
response theory approach. Chronobiol Int. 2018;35(4):533–45. https://​doi.​
org/​10.​1080/​07420​528.​2017.​14200​75.

Ravyts SG, Dzierzewski JM, Perez E, Donovan EK, Dautovich ND. Sleep health 
as measured by RU SATED: a psychometric evaluation. Behav Sleep Med. 
2021;19(1):48–56. https://​doi.​org/​10.​1080/​15402​002.​2019.​17014​74.

Scott AJ, Webb TL, Martyn-St James M, Rowse G, Weich S. Improving sleep 
quality leads to better mental health: A meta-analysis of randomised 
controlled trials. Sleep Med Rev. 2021;60:101556. https://​doi.​org/​10.​
1016/j.​smrv.​2021.​101556

The Alliance for Sleep. Wake Up America. 2022. Accessed June 15, 2022. 
https://​www.​wakeu​pamer​icasu​rvey.​com/s/ .

Walters AS, LeBrocq C, Dhar A, et al. Validation of the International Restless 
Legs Syndrome Study Group rating scale for restless legs syndrome. Sleep 
Med. 2003;4(2):121–32. https://​doi.​org/​10.​1016/​s1389-​9457(02)​00258-7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://aasm.org/professional-development/cme/
https://doi.org/10.1016/s1389-9457(00)00065-4
https://www.cdc.gov/sleep/data_statistics.html
https://doi.org/10.1016/j.drugalcdep.2022.109458
https://doi.org/10.1016/j.drugalcdep.2022.109458
https://doi.org/10.1378/chest.15-0903
https://doi.org/10.1378/chest.15-0903
https://doi.org/10.1016/j.sleh.2014.12.008
https://doi.org/10.1016/j.sleh.2014.12.008
https://doi.org/10.1016/S2213-2600(20)30010-2
https://doi.org/10.1016/S2213-2600(20)30010-2
https://doi.org/10.1093/sleep/zsy083
https://doi.org/10.1093/sleep/zsy083
https://doi.org/10.5664/jcsm.9392
https://doi.org/10.1093/sleep/14.6.540
https://doi.org/10.1093/sleep/14.6.540
https://doi.org/10.1016/j.smrv.2013.08.002
https://doi.org/10.1016/j.smrv.2013.08.002
https://doi.org/10.1016/j.smrv.2016.02.004
https://doi.org/10.1016/j.smrv.2016.02.004
https://doi.org/10.1111/acer.14702
https://doi.org/10.1111/acer.14702
https://doi.org/10.2147/NSS.S134864
https://doi.org/10.2147/NSS.S134864
https://doi.org/10.1186/s12875-019-1070-0
https://doi.org/10.1080/07420528.2017.1420075
https://doi.org/10.1080/07420528.2017.1420075
https://doi.org/10.1080/15402002.2019.1701474
https://doi.org/10.1016/j.smrv.2021.101556
https://doi.org/10.1016/j.smrv.2021.101556
https://www.wakeupamericasurvey.com/s/
https://doi.org/10.1016/s1389-9457(02)00258-7

	Sleep as a vital sign
	Abstract 
	Assessment
	Treatment and referral
	Conclusions
	Acknowledgements
	References


