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Background Background 
Cardiovascular diseases have risen to be the top cause of mortality and morbidity globally 
and at a faster pace in developing countries. Obstructive sleep apnea (OSA) is an 
established common denominator, severely underdiagnosed, and a potentially modifiable 
risk factor for non-communicable diseases (NCDs). Our study is a mixed methods 
evaluation of knowledge and attitudes among physicians about OSA, from a tertiary care 
hospital in Bangalore, South India, and how it is integrated into their practice of 
screening and referral for OSA diagnosis and treatment. 

Methods Methods 
We did an interview, semi-structured and qualitative, along with a validated 
questionnaire; OSAKA (Obstructive Sleep Apnea Knowledge and Attitudes). The objective 
of the study was to gain insights into how knowledge and attitudes about OSA reflected 
qualitatively in physicians’ daily practice of screening and referral for suspected OSA. 

Results Results 
The mean OSAKA knowledge score across our sample was 12.31 (± 2.7). This level of 
awareness was as high as other OSAKA studies that have been conducted worldwide. 
However, the qualitative data from interviews highlights that physicians are not regularly 
screening for and thinking about OSA on a daily basis, yet these clinicians discussed 
regularly managing other symptoms and chronic conditions strongly associated with 
OSA. There were five key themes across the interviews that were used to inform 
recommendations for improving integration of physicians’ knowledge about OSA into 
clinical practice. 

Conclusions Conclusions 
Despite a relatively high knowledge score among the clinicians, it did not influence the 
clinician behavior to implement a screening and referral system for OSA in their daily 
practice. Knowledge and attitudes alone cannot change clinician behavior. Given that 
OSA is a modifiable risk factor for various NCDs, there is an urgent need to implement 
better screening and efficient referral systems for correction of OSA. 

Cardiovascular diseases have risen to be the top cause 
of mortality and morbidity globally and at a faster pace 
in developing countries.1 Global health policies are aimed 
at reducing premature mortality from non-communicable 
diseases (NCDs) with goals targeting significant reduction 
by 2025.2 Obstructive sleep apnea (OSA) is an established 
common denominator across all societies, severely under-
diagnosed, and a potentially modifiable risk factor for 
NCDs. Therefore, it is imperative to augment worldwide 
screening and referral efforts for OSA to make diagnosis and 

treatment more efficient and effective. 
OSA is a chronic condition that results in partial obstruc-

tion of the upper airway during sleep and/or episodes of col-
lapse of the upper airway with complete obstruction.3 This 
obstruction results in arousal of sleep and decreased oxyhe-
moglobin saturation, which may lead to neuro-behavioral 
and cardiovascular consequences.4 Without treatment, OSA 
leads to excessive daytime sleepiness (EDS), cognitive dys-
function, decline in work performance, and negative im-
pacts on quality of life.5 Evidence also suggests that OSA 
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is linked to systemic hypertension, cardiovascular disease, 
obesity, dyslipidemia, and abnormalities in glucose metab-
olism,3,6 with a growing body of evidence that OSA may be 
related to many other chronic disease states, as well. In ad-
dition to the significant impact on individual health, undi-
agnosed OSA is recognized as an important public health is-
sue. For example, it has been shown that EDS is associated 
with road traffic accidents, leading to a significant econom-
ic burden for developing countries.7,8 

Although many adverse health consequences of OSA are 
recognized, the majority of patients remain undiagnosed.3 

This makes it difficult to adequately study the connections 
between OSA and the other chronic disease states that are 
hypothesized to be connected with it.3,6 Estimates that 
have recently been reported suggest that as many as 75-80% 
of OSA cases are undiagnosed.9,10 This is especially alarm-
ing today with the global rise in obesity and NCDs because 
of the recognition that undiagnosed and untreated OSA is 
likely contributing to the severity of other NCDs. Given that 
OSA is not being adequately addressed, we aimed to eval-
uate the knowledge and attitudes among physicians about 
OSA, from a tertiary care hospital in Bangalore, South India, 
and to understand how it is integrated into their practice of 
screening and referral for OSA diagnosis and treatment. 

METHODS 

The study obtained institutional ethics approval from 
Boston Children’s Hospital. Permission was also obtained 
from the Group Head of the Department for Clinical Re-
search and Medical Director at the Mazumdar Shaw Medical 
Center, a unit of Narayana Health located in Bangalore, In-
dia. This study incorporated both qualitative and quantita-
tive approaches. A semi-structured interview was conduct-
ed with physicians followed by administering a validated 
and widely used questionnaire termed OSAKA (Obstructive 
Sleep Apnea Knowledge and Attitudes).11 

We had to use a convenient sample based on physician 
availability, as a random sample of all physicians within 
the hospital was not feasible. The semi-structured inter-
views were carried out by a single investigator. The ques-
tions asked during the semi-structured interview were de-
signed and validated to compliment the OSAKA question-
naire. These questions were created prior to collecting any 
OSAKA data from physicians. Prior to official data collec-
tion, we simulated the semi-structured interviews with 
physicians at Narayana Health to ensure the questions were 
providing face validity. The validation testing informed 
which questions were asked to each specialist. The data ob-
tained during validation testing were not used in the final 
analysis. The interview questions have been appended (OnOn--
line Supplementary Documentline Supplementary Document, Appendix 1). 

All of the interviews and the self-administered question-
naire were conducted in English. After obtaining verbal 
consent, all the interviews were recorded using a voice 
recorder on a smart phone. The interviews were later tran-
scribed the same day by the investigator who conducted 
the interviews. Nvivo 12 software for Mac OS was used to 
code the answers by two investigators using an inductive 
approach, with the coding based on character count. 

The OSAKA questionnaire consists of eighteen knowl-

edge questions, five attitude statements, and basic demo-
graphics about the participant. The eighteen knowledge 
questions cover the following relevant domains: epidemi-
ology, pathophysiology, symptoms, diagnosis, and treat-
ment.11 The attitude statements ask the physician to rate 
each statement using a 5-point Likert scale; for attitude 
statements one and two, the choices are not important, 
somewhat important, important, very important, or ex-
tremely important; for attitudes statements three, four and 
five, the choices are strongly disagree, disagree, neutral, 
agree, and strongly agree.11 The attitude statements are as 
follows: (i) As a clinical disorder, obstructive sleep apnea is, 
(ii) Identifying patients with possible obstructive sleep ap-
nea is, (iii) I feel confident identifying patients at-risk for 
obstructive sleep apnea, (iv) I am confident in my ability to 
manage patients with obstructive sleep apnea, and (v) I am 
confident in my ability to manage patients on CPAP thera-
py.11 

The knowledge score is reported as the number of correct 
responses out of eighteen (the total possible number of 
correct responses). The attitude score is reported out of 
twenty-five (the score from each attitude statement, de-
rived from the 5-point Likert scale, added together). In the 
end, the individual participants each had an OSAKA knowl-
edge score and an OSAKA attitude score. 

RESULTS 

During March and April 2018, fifty-four physicians across 
medical, surgical and anesthesia services were interviewed 
and administered the OSAKA questionnaire. The demo-
graphic details and their mean OSAKA scores are given in 
Table 1Table 1. The qualitative coding using Nvivo 12 software in-
cluded 74,976 characters and 13,264 words from the fifty-
four interviews. The overall unweighted kappa coefficient 
between the two investigators coding the data was 0.83. 

The results of attitude statements one and two showed 
that all fifty-four physicians in the sample selected a four or 
five on the 5-point Likert scale (very important or extremely 
important, respectively) for both of these statements. 

The answers to interview question seven (see Online Online 
Supplementary DocumentSupplementary Document, Appendix 1) were provided by 
all fifty-four physicians. The results revealed three critical 
themes: i) there is poor awareness of OSA among both 
physicians and patients, ii) OSA is common and increasing, 
and iii) OSA is grossly underdiagnosed. Twenty-two physi-
cians (40.7%) commented that they believe OSA is under-
diagnosed. Twenty-nine physicians (53.7%) commented 
that the prevalence of OSA is high, common and/or increas-
ing. Twenty-eight physicians (51.9%) commented that OSA 
is underdiagnosed because physicians, patients or both are 
unaware of the condition. 

Table 2Table 2 is a list of relevant quotes that depict the themes 
mentioned above. It also covers other questions from the 
interviews. Two additional key themes that emerged and 
are also conveyed in Table 2Table 2 include: 1) agreement that 
there are currently no standard processes or protocols in 
place to screen for OSA and 2) a sentiment among physi-
cians that OSA is outside their scope of practice. 

Figure 1Figure 1 portrays a graphic visualization of the results of 
interview questions four, five, six, and eight. It also consid-
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Table 1. Overall demographic data about study participants Table 1. Overall demographic data about study participants 

Overall Overall 

N N 54 

Age (mean (SD)) Age (mean (SD)) 41.4 (10.5) 

Gender (%) Gender (%) 

40 (74.1) 

14 (25.9) 

Years of Experience at Narayana Health (mean (SD)) Years of Experience at Narayana Health (mean (SD)) 6.66 (6.40) 

Specialty Breakdown Specialty Breakdown 

19 (35.2) 

35 (64.8) 

OSAKA Knowledge Score (mean (SD)) OSAKA Knowledge Score (mean (SD)) 12.31 (2.7) 

OSAKA Attitude Score (mean (SD)) OSAKA Attitude Score (mean (SD)) 17.33 (3.3) 

OSAKA – Obstructive Sleep Apnea Knowledge and Attitudes, SD – standard deviation 

Male 

Female 

Perioperative Physician (N (%)) 

Non-perioperative Physician (N (%)) 

ers the interviews in their entirety to analyze if physicians 
commented at any point throughout the interview that they 
utilize validated OSA screening tools. Thirty-five non-pe-
rioperative physicians provided answers to interview ques-
tions four, five, six B, and six C. The answers to questions 
four and five revealed that twenty-five physicians (71.4%) 
were caring for patients with symptoms, and twenty-nine 
physicians (82.9%) managed comorbidities, strongly associ-
ated to OSA. The answers to questions six B and six C re-
vealed that only four physicians (11.4%) were considering 
OSA in their differential diagnosis and/or as a complicating 
factor when assessing patients. The results of interview 
question eight, provided by perioperative specialists, 
showed that only one physician prioritizes screening for 
OSA, and/or ensures OSA is controlled, prior to surgery. Ad-
ditionally, the results of the interviews uncovered that on-
ly seven physicians (13.0%) commented that they utilize at 
least one of the validated OSA screening tools in practice. 

DISCUSSION 

To our knowledge, this is the first study that utilizes the 
OSAKA questionnaire in combination with qualitative re-
sults from semi-structured interviews with physicians to 
gain further insight into how knowledge and attitudes 
about OSA impact clinical care. The mean OSAKA knowl-
edge score across our sample was 12.31 (± 2.7) (Table 1), 
which is a strong score when analyzing all of the OSAKA 
studies that have been conducted worldwide (Table 3). Fig-
ure 1 shows there is an alarming drop-off in the conversion 
of this knowledge into practice. Even physicians managing 
patients with symptoms and/or comorbidities associated to 
OSA were not screening and referring them for OSA diagno-
sis and management. 

Despite a relatively high knowledge score among the 
clinicians, it did not influence the clinicians behavior to im-
plement a screening and referral system for OSA in their 
daily practice. Knowledge and attitudes alone cannot 
change clinician behavior. Given that OSA is a modifiable 

Figure 1:Figure 1:  Physicians caring for patients with symptoms Physicians caring for patients with symptoms 
and/or comorbidities associated with OSA compared to and/or comorbidities associated with OSA compared to 
physicians who make screening for OSA a priority physicians who make screening for OSA a priority 

A graphic visual to show the percent of physicians who are regularly caring for 
patients who may be at-risk for, or currently living with, OSA compared to the 
percent of physicians who are making it a priority to think about OSA on a daily 
basis when managing and treating patients. 

risk factor for various NCDs, there is an urgent need to im-
plement better screening and efficient referral systems for 
treatment and management of OSA. 

Our study reveals that physicians expressed several chal-
lenges in being able to efficiently screen for patients with 
OSA. The themes that emerged from the interviews show 
why it is difficult for them to efficiently screen and refer 
these patients during their regular practice. For example, 
one significant barrier is physician daily awareness of this 
condition. Additionally, there are no standardized OSA 
screening and referral protocols in place. Interviews also 
highlighted that there are strong misconceptions among 
physicians regarding patients who may be at-risk for OSA. 
This study provides vital information for identifying gaps 
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Table 2. Sample of relevant quotes from interviews Table 2. Sample of relevant quotes from interviews 

Age Age Specialty Specialty Quote Quote 

37 Pulmonology “OSA prevalence in India is much more than what is reported. Many times, doctors forget to ask 
symptoms of OSA which can be very useful in diagnosing.” 

37 Endocrinology “I would say OSA prevalence in India is about 20% and underdiagnosed, because we are not 
using any of the screening tests like STOP-BANG or something like that and only by using that 
we will pick up more patients.” 

63 Neurology “It is definitely underdiagnosed and undertreated because quite a lot of people do not even ask 
them about their sleep patterns, and the patients are not aware of it, and physicians are not 
really aware of it either. Every person, for example, in the United States we had a questionnaire 
that the patients had to fill out about their sleep and then we can send for a sleep study if high 
risk and here there is no protocol like that at all.” 

35 General 
Medicine 

“It is quite prevalent. I think around 15-20%, and many patients are unaware that they have it, 
because they think snoring is just a normal part of sleeping.” 

41 Neurology “OSA is underdiagnosed because patients don’t go to the doctor, and even the majority of 
specialists don’t think about OSA as a risk factor.” 

30 Emergency 
Medicine 

“OSA prevalence is quite high and underdiagnosed, because physicians are often mixing it up 
with something else.” 

60 Neurosurgery “OSA is quite frequent and undiagnosed because just the awareness of sleep apnea is not there. 
People think they are sleeping very well, because they are snoring, and because the symptoms 
are very nonspecific, so people don’t think that they have a problem, so therefore, I’m certain it is 
underdiagnosed.” 

30 Emergency 
Medicine 

“There are very rich misconceptions that those that have a short neck or those that are obese are 
the only patients who are predisposed for OSA, but it is not like that; it depends on the anatomic 
features as well, so knowledge among the physicians themselves is one of the reasons for 
underdiagnosis for OSA.” 

48 Obstetrics & 
Gynecology 

“My set of patients usually don’t have OSA because most of our patients are women and most of 
our patients are young, so I really don’t come across this that much, like the snoring and all that is 
hardly there in my patient population.” 

43 Neurosurgery “We won’t look at OSA or stress it as much as diabetes or hypertension. We don’t specifically see 
OSA as a comorbidity.” 

Not 
reported 

Cardiac 
Surgery 

“We are actually unaware, but when we suspect it, we refer them.” 

33 Speech 
Pathology 

“I can’t comment on my perception of the prevalence in India, because it is not my area of 
specialization.” 

64 Urology “For OSA, I don’t get patients because my specialty is something different, and I don’t ask 
questions to my patients about this. If my patients have symptoms related to sleep, then I refer to 
an ENT surgeon or pulmonologist. I don’t directly handle these patients, and I don’t diagnose, and 
I don’t ask for this condition.” 

related to the issue of underdiagnosed OSA. The conclu-
sions reveal that implementation of new hospital policies 
and protocols across all clinical departments is crucial to 
convert this knowledge into practice. 

India has a very high burden of NCDs and many chronic 
conditions which are believed to remain undiagnosed in In-
dia due to insufficient awareness.21 Research suggests that 
the level of suspicion for OSA needs to be enhanced among 
physicians.22 The focus of this study was to not only assess 
physicians’ knowledge and attitudes about OSA but also to 
identify if physicians are utilizing their knowledge of OSA 
during patient interactions. Physicians across the spectrum 
of clinical specialties are managing and treating patients 
every day with symptoms and/or chronic conditions that 
are, or may be, linked to OSA. Therefore, it is critical for all 
specialists to be regularly thinking about and screening for 
OSA. This will allow physicians to improve their patients’ 
other NCDs that they are managing, because clinicians will 
be able to refer their patients to the appropriate special-
ist(s) who can treat, manage or surgically correct OSA.23 

Attitude statements one and two on the OSAKA ques-
tionnaires are particularly relevant for this study, because 
these statements are related to the importance of OSA as 
a clinical disorder and the importance of identifying pa-
tients at-risk for this condition. The data from these atti-
tude statements underscores that physicians at Narayana 
Health will likely welcome new hospital-wide policies and 
protocols that can lead to improved screening for OSA, be-
cause these two statements convey that physicians believe 
OSA is extremely important and that is very important to 
detect this disorder. The answers to interview question sev-
en provide additional support that physicians will likely be 
in favor of new strategies being designed and implemented 
to improve detection, awareness and knowledge of OSA. 

It is important to highlight that many physicians think 
that OSA is outside their scope of practice, because this 
leads to a diffusion of responsibility. There needs to be con-
tinuing education for physicians to teach them about the 
emerging research regarding the connections between OSA 
and numerous other NCDs, many of which do fall into the 
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Table 3. All OSAKA studies conducted worldwide Table 3. All OSAKA studies conducted worldwide 

Country Country Physician Type Physician Type 
Mean Knowledge Mean Knowledge 

Score (%) Score (%) 
Sample Size Sample Size 

Year Year 
Published Published 

United States 
Majority Internists, Pediatricians, or 

Family Practitioners 
13.2 (73.3%) 108 200311 

China Anesthesiologists 11.21 (62.3%) 321 201112 

Latin America (Ecuador, 
Peru, Venezuela) 

Primary Care 10.8 (60%) 367 201313 

Ecuador Pre-graduated Medical Students 9.16 (50.9%) 68 201314 

Nigeria Graduating Medical Students 7.6 (42.2%) 143 201515 

Nigeria Residents vs. General Practitioners 
10.8 (60%) vs. 10 

(55.6%) 
235 vs. 38 

(total N=273) 
201716 

Italy Anesthetists 11.88 (66%) 370 201717 

Ecuador 
Recent Graduates vs. Practicing 

Physicians 
9.63 (53.5%) vs. 
10.87 (60.4%) 

265 vs. 367 
(total N=656) 

201818 

India Anesthesiologists 12.01 (66.7%) 201 201919 

Malaysia Primary Care 11.6 (64.4%) 207 202020 

scope of care for physicians who feel that OSA is not with-
in their purview of practice. This continuing education will 
also help debunk the misconceptions among physicians re-
garding OSA. 

Across the globe, OSA remains underdiagnosed, making 
studies such as this one paramount for the improvement of 
screening for OSA; with improved screening will come more 
efficient diagnosis, treatment and management.1,7 The true 
prevalence of OSA cannot be accurately estimated until 
screening and diagnosis are improved worldwide. Improved 
detection will also enable researchers to better understand 
the NCDs, and severity of adverse health outcomes, associ-
ated with OSA. 

The OSAKA scores alone do not provide contextual in-
sight into how physicians are using their knowledge and at-
titudes of OSA in practice. Therefore, the OSAKA question-
naires were complimented with semi-structured interviews 
to better understand how knowledge and attitudes are im-
pacting care. This is the first time a mixed-method study 
such as this one has been conducted and in a middle-in-
come country. The results underscore critical information 
revealing that OSAKA scores alone are not adequate for de-
termining if physician knowledge is being used on a daily 
basis. Physicians can be relatively knowledgeable about a 
topic, yet that information may not be utilized during pa-
tient care. 

The data in this study provides support for a three-
pronged recommendation. Firstly, hospital leadership at 
Narayana Health, and many institutions alike worldwide, 
should make it a top priority to implement continuing edu-
cation to increase knowledge and awareness of OSA among 
physicians, especially given the growing body of evidence 
regarding associations between OSA and other NCDs. Sec-
ondly, policies and protocols that will create standardized 
OSA screening and referral across all clinical departments 
should also be included. Thirdly, a strategic initiative that 
aims to enhance patient awareness and education about 
signs and symptoms of OSA is recommended. 

Future research needs to be done to help promote aware-

ness and knowledge of OSA among all clinical specialties, 
especially given the need and growing trend for improved 
care collaboration across the healthcare spectrum. It is im-
perative to understand how knowledge is being used in clin-
ical practice to ensure patients are receiving optimal care. 
As screening and diagnosis continue to improve for OSA, 
the research analyzing the connections between OSA and 
other diseases states will be able to provide more conclusive 
results. 

LIMITATIONS 

The sampling of physicians for this study consisted of a 
convenient sample due to time constraints and scheduling 
rotations of the participating physicians. Ultimately, the 
sample consisted of a diverse group of specialties and had 
a similar percentage of female doctors compared to India’s 
estimated percentage of female allopathic doctors. Out of 
fifty-four participants, this study included fourteen females 
(25.9%). As of 2016, India’s percentage of female allopathic 
doctors was estimated to be 16.8%.24 

We acknowledge and understand that the heterogenous 
sample is a limitation. However, it was by design that we 
sampled a heterogenous group, because, as we discuss in 
our paper, OSA falls into the scope of practice for all spe-
cialists and needs better attention across the spectrum of 
specialties. We expected that many clinicians would feel 
that OSA in not within their purview of practice, which is 
why we sampled such a diverse group, because we wanted 
to document this sentiment. Due to scheduling restrictions 
of the physicians and time commitments of the investiga-
tors, we were not able to conduct more interviews during 
the time period the study took place. 

In regard to the attitude statements, we understand that 
attitude statements 3-5 are not relevant for simply identi-
fying, screening, and referring for OSA. For this reason, we 
did not focus on these attitude statements in the results 
section or discussion section. We focused only on attitude 

Physician knowledge and attitudes towards screening and referral for obstructive sleep apnea: a mixed methods study in a...

Journal of Global Health Reports 5



statements 1 and 2, because these statements are relevant 
for screening and referral, regardless of the specialty. 

We understand that the lack of standardized screening 
protocol at this hospital is a limitation. However, this is also 
what our study was trying to document. We are highlight-
ing that the onus is also on hospital management to identi-
fy, create, and implement standardized screening protocols 
for conditions that are underdiagnosed. We wanted to show 
that even if the physicians in the hospital are knowledge-
able about a topic, hospital leadership cannot expect all of 
this knowledge to be used effectively on a daily basis. There 
needs to be better awareness and action taken by leadership 
to ensure physicians have structured policies to follow to 
improve patient outcomes. 
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