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ABSTRACT

Obstructive sleep apnoea (0SA) is more prevalent

in patients with hypertension (HTN), and associated
morbidities include stroke, heart failure and premature
death. In the Internal Medicine Clinic (IMC), over 70%

of the patients had a diagnosis of HTN and obesity. We
identified a lack of OSA screening in patients with HTN.
The aim of this quality improvement (Ql) was to increase
0SA diagnosis to 5% from the baseline rate of less than
1% in patients with HTN between the ages of 18 and

75 years over 6 months at IMC. We used the Plan-Do-
Study-Act (PDSA) method. The QI team performed root
cause analysis to identify materials/methods, provider
and patient-related barriers. PDSA cycle included: (1)
integration of customised workflow of loud Snoring,
Tiredness, Observed apnea, high blood Pressure (STOP)-
Body mass index (BMI), Age, Neck circumference, and
Gender (BANG) OSA screening tool in the electronic health
record (EHRY); (2) physician education of 0SA and EHR
workflow; and (3) completion of STOP survey by patients,
which was facilitated by nursing staff. The outcome
measure was the percentage of 0SA diagnosis in patients
with HTN. The process measures included the percentage
of patients with HTN screened for OSA and the increase in
sleep study referrals in hypertensive patients with STOP-
BANG score of >3. Increase in patient wait time and cost
of sleep study were the balance measures. Data analysis
was performed using weekly statistical process control
chart. The average increase in OSA screening rate using
the STOP-BANG tool was 3.88%. The significant variation
seen in relation to PDSA cycles was not sustainable.

32% of patients scored >3 on the STOP-BANG tool, and
10.4% had a confirmed diagnosis of 0SA. STOP-BANG tool
integration in the EHR and a team approach did not result
in a sustainable increase in OSA screening. 0SA diagnosis
was increased to 3.3% in IMC patient population within the
6-month period. The team identified multiple barriers to
screening and diagnosis of 0SA in the IMC.

INTRODUCTION

Problem description

Currently, there are no guideline recom-
mendations for obstructive sleep apnoea
(OSA) screening in patients with hyperten-
sion (HTN).'™* However, many patients with
HTN have undiagnosed OSA. OSA increases
the risk of HTN-related morbidities such as

stroke, heart failure and premature death.”®
Diagnosing OSA in patients with HTN and
overcoming barriers to acceptance of a sleep
study and treatment may result in improved
blood pressure control and avoidance of
complications associated with untreated and
undiagnosed OSA.** 7 In Internal Medicine
Clinic (IMC) population, over 70% of the
patients have a diagnosis of HTN with a mean
high body mass index (BMI) of 32 (obesi-
ty=BMI of 30 or greater®). Our baseline data
showed that less than 1% of patients with
HTN were screened and diagnosed with OSA.
These data indicated that OSA screening and
diagnosis in patients with HTN and obesity
was underutilised in IMC. The aim of this
quality improvement (QI) project was to
increase OSA diagnosis to 5% from the base-
line rate of less than 1% in patients with HTN
between the ages of 18 and 75 years over a
6-month time period using the STOP-BANG
sleep apnoea screening tool in IMC.

BACKGROUND
HTN affects two-thirds of Americans over
the age of 60 years and over 1billion people
worldwide.” OSA affects 2%-4% of the adult
population.® """ Typical signs of OSA include
snoring, nocturnal apnoea, daytime hyper-
somnia and poor concentration. OSA is clas-
sified as mild, moderate or severe based on
an apnoea-hypopnoea index (AHI) of 5-15,
15-30 and greater than 30, respectively. Treat-
ment for OSA is recommended for patients
with an AHI greater than 15, or an AHI 5-15
associated with symptoms or cardiovascular
comorbidities."*"® Diagnosis is confirmed by
polysomnography (sleep study), and contin-
uous positive airway pressure (CPAP) therapy
is the firstline treatment as per recommen-
dations by the American Academy of Sleep
Medicine.®

OSA is more prevalent in patients with
HTN and obesity than in the general
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population.” ®'® OSA has primarily been linked to HTN
in sleep clinic populations, but little is known about the
symptom profile of undiagnosed OSA in patients with
HTN in a primary care setting. Only limited studies
have examined the associations of undiagnosed OSA in
patients with HTN in a primary care setting.'’ Brostrém
et al found that undiagnosed mild and moderate/severe
OSA was seen among 29% and 30% of patients with HTN,
respectively.*** The current guidelines by US Preventive
Services Task Force (USPSTF) do not recommend any
screening for OSA in asymptomatic patients due to insuf-
ficient research and data.'™

The STOP-BANG screening tool has the highest sensi-
tivity for OSA screening; therefore, we used this tool. >
The loud Snoring, Tiredness, Observed apnea, high
blood Pressure (STOP)-Body mass index, Age, Neck
circumference, and Gender (BANG) questionnaire is a
validated screening tool for identifying OSA. STOP ques-
tionnaire refers to patient’s history questions and BANG
questionnaire refers to demographics and physical exam-
ination. It is scored based on Yes/No answers (score:
1/0). Thus, the scores range from a value of 0-8. Score
of 0-2 is low risk, 3—4 is intermediate risk and 5-8 is high
risk for OSA.*** This OSA screening QI was designed to
screen patients with HTN.

METHODS

Setting

We conducted a QI project in an academic IMC, located
within a tertiary care safety net hospital, Erie County
Medical Center (ECMC). A safety net hospital provides
a significant level of care to low-income, uninsured and
vulnerable populations regardless of their ability to pay.*’
The IMC is comprised of a multidisciplinary care team
including attending physicians, residents, nurses, a social
worker and administrative staff. IMC had about 25 clinic
staff including nurses (Registered Nurses (RNs) and
licensed practical nurse (LPNs)), medical office assis-
tants, clinic manager and a social worker. The IMC patient
population consisted of mostly urban and underserved.
Patients used IMC as a longitudinal primary care clinic
with average monthly visits about 700 and had consistent
80% show rate. Forty residents from the Internal Medi-
cine Residency programme of the University at Buffalo,
State University of New Yorkand five attending physicians
served this ambulatory academic clinic.

Measurement

We used electronic health records (EHR) to create an
electronic patient registry in collaboration with the infor-
mation technology (IT) department. Retrospective review
of the EHR database of patients seen within 6 months
showed that less than 1% of patients with HTN were
screened and diagnosed with OSA. We included male and
female patients, between the ages of 18 and 75 years. The
outcome measure was to increase the percentage of OSA
diagnosis in patients with HTN to 5% from the baseline

of less than 1% in IMC. Process measures included: (1)
increase percentage of OSA screening in patients with
HTN to 10 % from the baseline rate of less than 1%,
using STOP- BANG screening tool; and (2) increase the
number of sleep study/pulmonary referrals in patients
with HTN with STOP-BANG score of 23. In the STOP-
BANG tool, a score of 23 has shown a high sensitivity for
detecting OSA: 93% and 100% for moderate and severe
OSA, respectively.gé}_28 Those who qualify, a score of =23
on the STOP-BANG tool, were offered the sleep study/
pulmonary clinic referral to confirm diagnosis of OSA.
Increase in patient wait time and cost of sleep study were
the balance measures.

We set a low improvement targets for outcome and
process measures due to various reasons. (1) Clinic popu-
lation had multiple comorbidities, with a limited time of
20-30minutes for a follow-up visit. We had anticipated
lack of sufficient time to address OSA screening in every
patient with HTN in the clinic. (2) In a safety net IMC,
patient population consisted of underserved, uninsured
and vulnerable population. We had anticipated multiple
barriers to acceptance of OSA screening and diagnosis.
(3) Sleep studies were not performed in ECMC. Patients
were referred outside of ECMC, with an anticipated
long wait time for sleep studies. (4) This QI was for only
6 months in duration. We analysed data from electronic
patient registry and created weekly statistical process
control (SPC) chart for the process measure. Patients
with HTN were eligible for OSA screening if they were
not screened at any previous visits. During 6 months of
this QI, patients were counted more than once if they
were eligible during any clinic visit.

Design

We used the Specific, Measurable, Achievable, Relevant
and Timely (SMART) technique to define the aim. We
used the Plan-Do-Study-Act (PDSA) model for QL.*° The
QI team consisted of attending physicians, residents, a
social worker, nursing, administrative and IT staff. We
performed root cause analysis in a small group discus-
sion with a team to identify barriers to acceptance of
OSA screening and diagnosis (figure 1). We identified
the materials/methods, provider and patientrelated
barriers. The materials/method barriers included:
(A) lack of electronic database; (B) lack of trackable
documentation; and (C) unavailability of a customised
STOP-BANG tool in the EHR. The provider barriers
included: (A) lack of knowledge about the relation-
ship between HTN and OSA; (B) lack of reminders to
use screening tool; and (C) extra time needed during
patient visits to complete the STOP-BANG screening
tool. The patient barriers included: (A) lack of knowl-
edge about OSA and a sleep study; (B) cost of the sleep
study; (C) lack of transportation; and (D) lack of insur-
ance coverage. We addressed the identified barriers
and developed interventions to improve the screening
rate (figure 1).
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Figure 1 Fishbone diaphragm: root cause analysis identifying barriers to acceptance of OSA screening. OSA, obstructive
sleep apnoea; STOP-BANG, loud Snoring, Tiredness, Observed apnea, high blood Pressure-Body mass index, Age, Neck

circumference, and Gender.

Strategy

PDSA cycle 1 (June—July 2015: integration of customised workflow
in the EHR)

In collaboration with the IT department, we created a
customised EHR template to integrate the STOP-BANG
screening tool in June—July 2015. Physicians were
required to document the STOP-BANG score in EHR.
The screening tool was incorporated into the ‘History
& Physical’ section of the EHR. Physicians completed
the STOP-BANG tool in EHR. We also created a custom-
ised template in the EHR to document patient-related
barriers to acceptance of sleep study referral. Barriers of
communication, knowledge, transportation and under-
standing of diagnosis and cost of a sleep study were
included in the EHR checklist. Physician documented
the barriers when patient disagreed for a sleep study.

PDSA cycle 2 (August 2015: physician education about OSA and
EHR workflow)

In August 2015, we identified gaps in residents’ knowl-
edge of OSA. We focused on educating physicians by
PowerPoint presentation and small group discussions.
We also provided education about EHR workflow for
STOP-BANG tool documentation.

PDSA cycle 3 (20 September 2015: completion of STOP survey by
patients, facilitated by nurses)

There was no automated EHR chart alert for physicians
to perform STOP-BANG tool in EHR. We educated
the nursing staff about the OSA screening project

for the patient with HTN. We created a new workflow
that included completion of the STOP survey by the
patients on paper with facilitation by the nursing staff
prior to the physician evaluation. This workflow was
designed to remind physicians to use OSA screening
tool and to improve efficiency. Physicians documented
the results of STOP survey, completed by the patients
and also completed BANG survey in the EHR. Physi-
cians discussed the STOP-BANG score results with
the patients. Physicians offered sleep study to patients
with STOP-BANG score of =3 (intermediate to high
risk) and discussed barriers for acceptance of a sleep
study (figure 2). Physicians also educated the patients
about possible complications of undiagnosed OSA. This
patient-centred shared decision regarding sleep study
occurred during the clinic visit. When patient refused
a referral for a sleep study, the physician determined
the reasons for refusal and documented in the EHR.
The physician discussed various ways to overcome the
barriers. Patients without insurance coverage for a
sleep study were referred to a social worker for further
assistance. When patients refused the sleep study when
indicated by 3 or more STOP-BANG score, physicians
discussed the need for a sleep study during subsequent
follow-up visits. Physicians referred the patient, once
the patient agreed for a sleep study. Once diagnosis of
OSA was confirmed, physician referred the patients to
sleep medicine or pulmonary medicine specialist for
the treatment.
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Figure 2 Process workflow chart. HTN, hypertension; STOP-BANG, loud Snoring, Tiredness, Observed apnea, high blood
Pressure-Body mass index, Age, Neck circumference, and Gender.

RESULTS

Process measures

Improvement in physician knowledge

After the first PDSA cycle of integration of customised
workflow of STOP-BANG screening tool in the EHR,
OSA screening rate did not change significantly. This
was explained by the lack of physician knowledge about
OSA and unawareness of the new EHR tool based on
residents’ anecdotal reports. We conducted a pretest to
assess gaps in residents’ knowledge, prior to providing
the education. Pretest consisted of five questions on
OSA; residents answered only 58.3% of questions
correctly. However, we did not perform the post-test
to assess objective evidence of any improvement in the
resident’s knowledge.

Percentage of patients with HTN screened for OSA with the use of
the STOP-BANG screening tool

We plotted a weekly SPC chart for the process measure of
the percentage of patients with HTN screened for OSA
(figure 3). After the first PDSA cycle, the screening rate
did not increase significantly (2.86% increase in the week
of 5 July 2017) resulting in unsustainable variation in
subsequent weeks. After the second PSDA cycle in August
2015, the screening rate did not increase significantly
(2.86% increase in the week of 23 August 2015) resulting
in an unsustainable variation. After the third PDSA cycle

(completion of STOP survey by patients, facilitated by
nurses), on 20 September 2015, OSA screening rates
increased to 11% at the end of the week. However, this
increase was not sustainable. There was significant weekly
variation during the subsequent weeks. In the week of
8 November 2015, the rate was increased to 17%, which
subsequently decreased and then increased to 14.5% in
the week of 29 November 2017. There was also significant
weekly variation in the screening rates in December 2015,
resulting in an increased rate of 11.83% in the week of
27 December 2015. We achieved an average of only 3.88%
increase in OSA screening using STOP-BANG tool during
the 6-month period. Significant weekly variation may be
explained by residents rotating every 5 weeks, spending
lweek at a time in the clinic. The increase in screening
rate may be from active participation of assigned resi-
dents in this project. Over 50% of the patients completed
the STOP survey; however, physicians were unable to
document and discuss all completed STOP paper surveys
in the STOP-BANG tool in the EHR. Physician’s barriers
to acceptance of screening included: (1) lack of elec-
tronic chart alerts; and (2) lack of extra time needed to
complete the STOP-BANG tool during the clinic visit
while addressing multiple chronic diseases. The clinic
population had multiple chronic diseases, and patients
were scheduled every 20-30 minutes for physicians for a
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Figure 3 Weekly statistical process control (SPC) chart showing percentage of patients with hypertension screened using
STOP-BANG questionnaire. CL, controllimit; LCL, lower control limit; PDSA, Plan-Do-Study-Act; STOP-BANG, loud Snoring,
Tiredness, Observed apnea, high blood Pressure-Body mass index, Age, Neck circumference, and Gender; UCL, upper control

limit.

follow-up clinic visit. We had anticipated the lack of suffi-
cient time to address OSA screening in every patient with
HTN in the clinic. The variation seen in relation to the
PDSA cycles was not sustainable.

Outcome measure

From July 2015 to December 2015, 32% of patients
scored 23 on the STOP-BANG (n=318/1000) survey.
Patientswith a STOP-BANG score 0f>3,10.4% (n=33/318)
had a confirmed diagnosis of OSA. Sixty-three patients
scored 25 on the STOP-BANG survey. Seventy per cent
(44/63) of patients agreed for a sleep study referral.
Thirty-three patients were diagnosed with OSA. Of the
255 patients with STOP-BANG score of 3-5, about 50%
agreed for sleep study referral. However, most of the
sleep studies were not completed within 6 months due
to multiple barriers. We achieved a 3.3% increase from
the baseline rate of less than 1% OSA diagnosis in IMC
patients with HI'N. We were unable to achieve any signifi-
cantincrease in OSA diagnosis rate within 6 months in the
IMC patient population due to multiple reasons: (1) the
majority of the patients had the sleep studies scheduled at
later dates due to long wait time for sleep study appoint-
ment; (2) we identified various barriers for acceptance
of sleep study including fear of sleep study procedure,
fear of diagnosis and treatment using CPAP and cost and
lack of transportation for sleep studies. Out of 33 patients
with a confirmed OSA diagnosis, 22 patients had sleep
study report in the EHR and 11 patients did not have
sleep study report. However, there was a medical docu-
mentation in the EHR indicating patient’s history of
confirmation of OSA diagnosis from the sleep study and
were under care of the sleep/pulmonary specialist for the
treatment. Sleep studies were not performed in ECMC;
we did not receive reports of all completed sleep studies

and pulmonary/sleep medicine physicians’ reports IMC
physicians had requested the medical records for the
sleep studies. We did not achieve our goal of 10% increase
in OSA screening (process measure); therefore, we were
unable to significantly impact increases in OSA diagnosis
(outcome measure).

Balancing measures

Patient backlog

The extra time used on the screening tool did not result
in any patient backlog in the clinic. This was determined
by anecdotal reports of lack of patient complaints for a
long wait time and lack of overtime for clinic staff during
this project. The baseline time for the cycle time of a
follow clinic visit was an average of 1hour from start of
the registration to patient discharge. We did not measure
actual cycle time during the project.

Cost of the sleep studies

There was a definite concern regarding sleep study cost
in our patient population due to a higher copay or lack of
insurance coverage. This was documented by physicians
in EHR under barriers for acceptance of sleep study;
however, we were unable to retrieve accurate percentage
of patients who refused sleep study due to cost reasons.
During follow-up clinic visits, patients reported to the
physicians that cost of sleep study was the reason for not
completing the sleep study.

DISCUSSION

Summary

OSA is more prevalent in patients with HTN and obesity
than in the general population.2 18 However, many
patients with HTN have undiagnosed OSA. In the IMC
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population, over 70% of the patients have a diagnosis of
HTN with a mean high BMI of 32 (obesity=BMI of 30 or
greater”). Our baseline data showed that less than 1%
of patients with HTN were screened and diagnosed with
OSA. These data indicated that OSA screening and diag-
nosis in patients with HTN and obesity was underutilised
in our IMC. The aim of this QI project was to increase
OSA diagnosis from the baseline rate of less than 1%-5%
in patients with HTN between the ages of 18-75 years
over a 6-month time period using the STOP-BANG sleep
apnoea screening tool in IMC.

The average increase in OSA screening rate using the
STOP-BANG tool was 3.88%. The significant variation
seen in relation to PDSA cycles was not sustainable. Thir-
ty-two per cent of patients scored 23 on the STOP-BANG
tool and 10.4% had a confirmed diagnosis of OSA. OSA
diagnosis was increased to 3.3% in IMC patient popula-
tion within the 6-month period.

This QI project has several strengths. We were able to
identify various barriers to OSA screening and diagnosis
in IMC patient population with continuous feedback
from the patients and the team members. We achieved an
unsustainable increase in OSA screening rate during few
weeks with engagement of the assigned residents. OSA
diagnosis was increased to 3.3% in IMC patient popula-
tion within the 6-month period with multiple barriers
for OSA screening and diagnosis. Low OSA screening
rate and various patientrelated barriers to acceptance
of the sleep study resulted into insignificant increase in
percentage of OSA diagnosis. This QI did not result in
any increase in opportunity costs.

We learnt important lessons from this project. Engage-
ment of a multidisciplinary team in performing the root
cause analysis was crucial to the design of this project.
The team outlined various barriers and designed strate-
gies to overcome the barriers. In collaboration with the IT
department, we created an innovative workflow to calcu-
late and document a STOP-BANG score within the EHR.
We created chart alerts to remind physicians to screen for
OSA. However, manual calculation and documentation
of the STOP-BANG screening tool in the new workflow
added extra steps, resulting in an increase in physician
time during the patient visit. Lack of automated and inte-
grated EHR algorithm support to calculate and docu-
ment STOP-BANG screening tool and clinical decision
support to prompt physicians to order sleep study referral
for high STOP-BANG score was found to be the greatest
system barrier. The ECMC IT department evaluated the
possibility of purchasing an automated EHR screening
tool and the cost was identified as a major barrier to the
implementation.

Physicians felt that there was insufficient time to address
and document OSA screening in every patient with HTN.
This was based on physicians’ anecdotal reports of lack of
sufficient time to address multiple problems in our clinic
population during clinic visit. The physicians identified
patientrelated barriers for acceptance of sleep study
referral, which included lack of patient knowledge about

complications of undiagnosed and untreated OSA, fear of
overnight stay in the sleep laboratory for sleep study and
concern about cost of sleep study and insurance coverage.

Limitations

This QI project has several limitations. (1) There was a
lack of sustainable intervention for OSA screening in
patients with HTN in the clinic due to identified EHR,
physician and patient-related barriers. (2) This QI project
was conducted for a short period of 6 months and we
were unable to follow-up on the results of sleep study
due to long wait time for the sleep study appointments.
(3) We did not conduct post-test to evaluate objective
improvement in physician knowledge after the comple-
tion of the physician education. (4) There was a lack of
internal validity; we were unable to demonstrable mean-
ingful impact or change resulting from different PDSA
cycles during QI project. (5) We were unable to design
weekly SPC chart for the outcome measure of OSA diag-
nosis due to various reasons. (6) This QI was performed
in a safety net primary care clinic in patients with multiple
comorbidities, so the results cannot be generalisable to
other settings.

CONCLUSIONS

The aim of this QI project was to improve OSA diagnosis in
hypertensive clinic population with the use of the STOP-
BANG screening tool. Integration of the screening tool
in the EHR, physician and nursing education and a team-
based approach did not lead to a sustainable increase in
OSA screening. Lack of EHR automation and lack of suffi-
cient physician time were identified as major barriers for
acceptance of OSA screening in IMC. Thirty-two per cent
of patients scored =23 on the STOP-BANG (n=318,/1000)
tool and 10.4% (n=33/318) had a confirmed diagnosis
of OSA. We achieved a 3.3% increase from the baseline
rate of less than 1% OSA diagnosis in IMC patients with
HTN. There was no significant increase in OSA diagnosis
during 6 months of the QI project. Overcoming barriers
to acceptance of sleep studies and improving the referral
process for sleep studies may result into timely diagnosis
of OSA and treatment. Long waiting time for the sleep
study appointment, cost of sleep studies, lack of insurance
coverage and patient knowledge regarding OSA were
identified as major barriers resulting in the delay of diag-
nosis of OSA in the IMC.

The future project will focus on a longer time period
of at least 18 months in duration. PDSA cycles will focus
on shifting the responsibility of calculating and manu-
ally entering OSA screen in EHR from the physician to
the nursing staff. This shift may allow for more time for
the physician to spend educating and discussing barriers
to acceptance of OSA screening with the patients. The
future PDSA cycles will also include patient education by
providing brochures about OSA. There was a minimum
cost involved in conducting this QI project. The team
planned to make interventions sustainable by using
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frequent EHR reminders for physicians and engaging
nursing staff to calculate and enter STOP-BANG score in
EHR as a part of routine care in patients with HTN in the
clinic.

Acknowledgements We would like to thank the administrative staff, IT
department and clinic nursing staff of ECMC.

Contributors SYB: performed research and writing. MN and MS: performed
research. AK: performed research. JLR: writing

Competing interests None declared.

Ethics approval Based on local policy, this work was deemed as an improvement
study and not a research study on human subjects as patients were not affected
directly, and their treatment was not altered nor were they given an experimental
or novel therapy. The local research policy was met, and ethical approval was not
required.

Provenance and peer review Not commissioned; externally peer reviewed.

Open Access This is an Open Access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited and the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

© Published by the BMJ Publishing Group Limited. For permission to use (where
not already granted under a licence) please go to http://www.bmj.com/company/
products-services/rights-and-licensing/

REFERENCES

1. Das AM, Khayat R. Hypertension in obstructive sleep apnea: risk and
therapy. Expert Rev Cardiovasc Ther 2009;7:619-26.

2. Floras JS. Obstructive sleep apnea syndrome, continuous positive
airway pressure and treatment of hypertension. Eur J Pharmacol
2015;763(Pt A):28-37.

3. Floras JS. Hypertension and Sleep Apnea. Can J Cardiol
2015;31:889-97.

4. Bibbins-Domingo K, Grossman DC, Curry SJ, et al. Screening for
obstructive sleep apnea in adults: US preventive services task force
recommendation statement. JAMA 2017;317:407-14.

5. Jhamb M, Unruh M. Bidirectional relationship of hypertension with
obstructive sleep apnea. Curr Opin Pulm Med 2014;20:558-64.

6. Senaratna CV, Perret JL, Lodge CJ, et al. Prevalence of obstructive
sleep apnea in the general population: a systematic review. Sleep
Med Rev 2017;34:70-81.

7. Dopp JM, Reichmuth KJ, Morgan BJ. Obstructive sleep apnea and
hypertension: mechanisms, evaluation, and management. Curr
Hypertens Rep 2007;9:529-34.

8. Calculate Your BMI - Standard BMI Calculator. http://www.nhlbi.nih.
gov/health/educational/lose_wt/BMI/bmicalc.htm

9. Hypertension. https://www.cdc.gov/nchs/fastats/hypertension.htm

10. Yaremchuk K. USPSTF recommendation for obstructive sleep
apnea screening in adults. JAMA Otolaryngol Head Neck Surg
2017;143:215-7.

11.

12.

13.

14.

15.

16.

17.

18.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.
30.

Shafazand S. Guideline: Insufficient evidence exists on screening

for obstructive sleep apnea in asymptomatic adults. Ann Intern Med
2017;166:JC50.

McNellis RJ, Thomas S. Screening for obstructive sleep apnea in
adults. Am Fam Physician 2017;96:123-4.

Jonas DE, Amick HR, Feltner C, et al. Screening for obstructive sleep
apnea in adults: evidence report and systematic review for the US
preventive services task force. JAMA 2017;317:415-33.

Pedrosa RP, Drager LF, de Paula LKG, et al. Effects of OSA treatment
on BP in patients with resistant hypertension: a randomized trial.
Chest 2013;144:1487-94.

Thunstrom E, Manhem K, Rosengren A, et al. Blood pressure
response to losartan and continuous positive airway pressure in
hypertension and obstructive sleep apnea. Am J Respir Crit Care
Med 2016;193:310-20.

Zhang W, Si LY. Obstructive sleep apnea syndrome (OSAS) and
hypertension: pathogenic mechanisms and possible therapeutic
approaches. Ups J Med Sci 2012;117:370-82.

Ramar K, Dort LC, Katz SG, et al. Clinical practice Guideline for the
treatment of obstructive sleep apnea and snoring with oral appliance
therapy: an update for 2015. J Clin Sleep Med 2015;11:773-827.

Cai A, Wang L, Zhou Y. Hypertension and obstructive sleep apnea.
Hypertens Res 2016;39:391-5.

Aurora RN, Quan SF. Quality measure for screening for adult
obstructive sleep apnea by primary care physicians. J Clin Sleep
Med 2016;12:1185-7.

Brostrém A, Sunnergren O, Arestedt K, et al. Undiagnosed
obstructive sleep apnea in hypertensive outpatients in primary
care—Associations with sleep complaints, depressive symptoms and
global perceived health. Open J Nurs 2013;03:445-52.

Brostrém A, Sunnergren O, Arestedt K, et al. Factors associated with
undiagnosed obstructive sleep apnoea in hypertensive primary care
patients. Scand J Prim Health Care 2012;30:107-13.

Brostrém A, Sunnergren O, Johansson P, et al. Symptom profile of
undiagnosed obstructive sleep apnoea in hypertensive outpatients
in primary care: a structural equation model analysis. Qual Prim Care
2012;20:287-98.

Boynton G, Vahabzadeh A, Hammoud S, et al. Validation of the
stop-bang questionnaire among patients referred for suspected
obstructive sleep apnea. J Sleep Disord Treat Care 2013;2.

Chung F, Abdullah HR, Liao P. Stop-bang questionnaire: a

practical approach to screen for obstructive sleep apnea. Chest
2016;149:631-8.

Chung F, Liao P, Farney R. Correlation between the stop-bang

score and the severity of obstructive sleep apnea. Anesthesiology
2015;122:1436-7.

Chung F, Subramanyam R, Liao P, et al. High STOP-Bang score
indicates a high probability of obstructive sleep apnoea. Br J Anaesth
2012;108:768-75.

Chung F, Yang Y, Liao P. Predictive performance of the STOP-Bang
score for identifying obstructive sleep apnea in obese patients. Obes
Surg 2013;23:2050-7.

Cruces-Artero C M-MM, Herves-Beloso C, Lago-Deibe F, et al.
Claveria-fontan a, guglielmi O. validation of the *stop* and *stop
bang* *questionnaire* in primary health care. Journal of Sleep
Research 2012;21:226.

Kansas TPCaO. What is a safety net clinic?.

Health Literacy Universal Precautions Toolkit. Plan-do-study-act
(PDSA) directions and examples. 2nd Edition. https://www.ahrqg.gov/
professionals/quality-patient-safety/quality-resources/tools/literacy-
toolkit/healthlittoolkit2-tool2b.html

Bakhai SY, et al. BMJ Open Quality 2017;6:¢000105. doi:10.1136/bmjog-2017-000105


http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://www.bmj.com/company/products-services/rights-and-licensing/
http://www.bmj.com/company/products-services/rights-and-licensing/
http://dx.doi.org/10.1586/erc.09.25
http://dx.doi.org/10.1016/j.ejphar.2015.06.024
http://dx.doi.org/10.1016/j.cjca.2015.05.003
http://dx.doi.org/10.1001/jama.2016.20325
http://dx.doi.org/10.1097/MCP.0000000000000102
http://dx.doi.org/10.1016/j.smrv.2016.07.002
http://dx.doi.org/10.1016/j.smrv.2016.07.002
http://dx.doi.org/10.1007/s11906-007-0095-2
http://dx.doi.org/10.1007/s11906-007-0095-2
http://www.nhlbi.nih.gov/health/educational/lose_wt/BMI/bmicalc.htm
http://www.nhlbi.nih.gov/health/educational/lose_wt/BMI/bmicalc.htm
https://www.cdc.gov/nchs/fastats/hypertension.htm
http://dx.doi.org/10.1001/jamaoto.2016.4720
http://dx.doi.org/10.7326/ACPJC-2017-166-10-050
http://dx.doi.org/10.1001/jama.2016.19635
http://dx.doi.org/10.1378/chest.13-0085
http://dx.doi.org/10.1164/rccm.201505-0998OC
http://dx.doi.org/10.1164/rccm.201505-0998OC
http://dx.doi.org/10.3109/03009734.2012.707253
http://dx.doi.org/10.5664/jcsm.4858
http://dx.doi.org/10.1038/hr.2016.11
http://dx.doi.org/10.5664/jcsm.6064
http://dx.doi.org/10.5664/jcsm.6064
http://dx.doi.org/10.4236/ojn.2013.36060
http://dx.doi.org/10.3109/02813432.2012.675563
http://dx.doi.org/10.4172/2325-9639.1000121
http://dx.doi.org/10.1378/chest.15-0903
http://dx.doi.org/10.1097/ALN.0000000000000665
http://dx.doi.org/10.1093/bja/aes022
http://dx.doi.org/10.1007/s11695-013-1006-z
http://dx.doi.org/10.1007/s11695-013-1006-z
https://www.ahrq.gov/professionals/quality-patient-safety/quality-resources/tools/literacy-toolkit/healthlittoolkit2-tool2b.html
https://www.ahrq.gov/professionals/quality-patient-safety/quality-resources/tools/literacy-toolkit/healthlittoolkit2-tool2b.html
https://www.ahrq.gov/professionals/quality-patient-safety/quality-resources/tools/literacy-toolkit/healthlittoolkit2-tool2b.html

