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INTRODUCTION
Anaesthesiologist must be well-trained in airway management 
which is one of their prime responsibility. The difficult airway is 
defined as the clinical situation in which a trained anaesthesiologist 
experiences anticipated or unanticipated difficulty or failure including 
but not limited to one or more of the following: face mask ventilation, 
laryngoscopy, ventilation using SGA, tracheal intubation, extubation, 
or invasive airway [1]. CICV or Complete Ventilation Failure (CVF) 
situations are quite rare but present as life threatening emergencies. 
CICV defined as a situation where intubation, ventilation using SGA 
and facemask failed after giving best attempt, even if oxygenation 
maintained [2]. The American Society of Anaesthesiologists (ASA) 
[1] and Difficult Airway Society (DAS) [3] releases practice guidelines 
for managing difficult airways from time to time which assist the 
practitioner. The latest in this line is the ASAs practice guidelines 
for management of the difficult airway released in January 2022 [1]. 
In last decade, several airway devices introduced to cope-up with 
these life threatening situations; however, the most optimal airway 
device has not yet been determined.

The Canadian Anaesthesiologists’ Society (CAS) conducted an 
online questionnaire based survey in 2003 and again in 2013 to 
determine the anaesthesiologists’ proficiency and preferences in 
difficult intubation and CICV situations. The researchers concluded 
in 2013 survey that VL is the most frequently selected device 
followed by flexible bronchoscope, in difficult intubations, while in 

CICV situations, wire-guided Cricothyroidotomy (CT) was the most 
commonly chosen followed by intravenous (i.v.) catheter CT [4]. 
Similar survey was conducted in Korean Anaesthesiologists and 
intensivists finding similar to Canadian survey in difficult intubation 
but in CICV CT by i.v. catheter was first choice [5].

Rajesh MC et al., conducted a survey of current practice of difficult 
airway management among Indian Anaesthesiologists’ and concluded 
that when difficult airway is anticipated, the preferred choice for junior 
doctors was attempting conventional intubation. The experienced 
anaesthesiologists chose awake fibreoptic bronchoscopy. However, 
in case of unanticipated difficult airway, most of the residents and 
consultants preferred SGA [6].

However, no such survey was conducted among Indian 
anaesthesiologists for both difficult intubation and CICV situation. 
So, the present questionnaire based survey was framed to 
determine practice preferences of Indian Anaesthesiologists in 
difficult intubation and CICV situations.

Making a questionnaire and validating it is a long process and 
involve different steps from developement, validation to pilot testing 
of the same. Development of a questionnaire involves identifying 
the dimensionality of the construct, determining the format in which 
questionnaire will be administered, determine the item format and 
lastly the item development. The next step will be reviewing the initial 
pool of items and revising it. After a raw form of questionnaire is 
formed it is subjected to content validation using standard method 
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ABSTRACT
Introduction: American Society of Anaesthesiologists (ASA) 
and Difficult Airway Society (DAS) have provided guidelines on 
management of difficult intubation and Cannot Intubate, Cannot 
Ventilate (CICV) situations. There have been many advances 
in equipment available to anaesthesiologist in difficult airway 
like Supraglottic Airway Devices (SGA), Video-Laryngoscope 
(VL) and optical stylet. The knowledge and practice of these 
guidelines are important for patient safety in difficult airway 
scenario.

Aim: To validate the questionnaire to assess practice preferences 
in difficult intubation and CICV in Indian anaesthesiologist.

Materials and Methods: This questionnaire-based observational 
survey was carried out between April 2021 to June 2021 at 
Department of Anaesthesia, DY Patil School of Medicine, Navi 
Mumbai, Maharashtra, India. Nineteen questions were framed 
based on the literature related to difficult intubation and CICV 
practices. The questionnaire was sent to 20 experts to grade 
each question on relevance, clarity, simplicity and ambiguity 
on a likert scale of 4 as provided in information sheet. Sixteen 

out of 20 experts responded. Nineteen questions were framed 
based on the literature related to difficult intubation and CICV 
practices. The questionnaire was expanded to 22 questions after 
pilot testing with 10 senior expert anaesthesiologists suggestion 
of including the question on apneic oxygenation. The collected 
responses were used to calculate Item-wise Content Validity 
Index (I-CVI), Scale-wise Content Validity Index (S-CVI) and 
Modified Kappa Statistics (MKS) in Microsoft excel sheet.

Results: The S-CVI for relevance, simplicity, clarity and ambiguity 
was 0.77, 0.77, 0.77 and 0.73, respectively. S-CVI/average or 
Average Congruency Percentage (ACP) was 0.95, 0.95, 0.95 and 
0.94 for relevance, simplicity, clarity and ambiguity, respectively. 
Question 4, 14, 20, 22 received I-CVI of 0.75 in terms of relevance, 
clarity, simplicity and ambiguity and modified as per experts 
instructions.

Conclusion: The survey questionnaire developed to assess 
practice preferences in difficult intubation and CICV fulfilled 
the content validity criteria both by qualitative and quantitative 
analyses.
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and the S-CVI and S-CVI/average or ACP were also calculated 
based on the methods described by Polit DF and associates [8,9]. 
Probability of chance agreement on relevance (Pc) was calculated 
using the formula:

Pc={N!/{A!(N-A)!}}×0.5N, Where, N=number of experts and 
A=number of experts in agreement on relevance. MKS was 
calculated for each question using the following formula:

K=I-CVI-Pc/1-Pc, I-CVI was calculated using a proportion of content 
expert giving item a relvnce rating 3 or 4 (I-CVI=agreed item/number of 
expert). S-CVI was calculated based on the average of I-CVI scores.

If the I-CVI was less than 0.78, that question need to change as per 
expert suggestions [10,11]. The values obtained for I-CVI and MKS 
for relevance, simplicity, clarity and ambiguity were calculated for 
the evaluation of each item done. In the present study, the author 
used the parameters given by Fleiss J et al., as they had provided 
four grades. They grade the kappa (k) statistic as <0.40=poor, 0.40-
0.59=fair, 0.60- 0.75=good, 0.75-1.00=excellent [12].

RESULTS
In the present study, 16 out of 20 experts completed the assessment 
of each question as per grading scale and forwarded the completed 
proforma. S-CVI calculated for relevance, simplicity, clarity and 
ambiguity were 0.77 [Table/Fig-1], 0.77 [Table/Fig-2], 0.77 [Table/
Fig-3] and 0.73 [Table/Fig-4], respectively. ACP for relevance, 
simplicity, clarity and ambiguity was 0.95 [Table/Fig-1], 0.95 [Table/
Fig-2], 0.95 [Table/Fig-3] and 0.94 [Table/Fig-4], respectively.

face validation with the help of subject experts. The validation stage 
is important to make it psychometrically sound. After validation, the 
questionnaire can be used for pilot testing and it can be reviewed 
later on for further changes. Validity support that an instrument 
measures what is designed to measure [7].

Extensive literature review and validation of the questionnaire based 
on expert review and opinion are two pivotal steps in the process 
of development of a validated tool. Content validation which include 
expert reviews is an essential step in instrument development as it 
signifies the extent to which the content is conveying similar meaning 
to all those who use it and is not misleading [7].

The present study aimed to validate the questionnaire to assess 
practice preferences in difficult intubation and CICV in Indian 
anaesthesiologist using CVI and MKS [8,9].

MATERIALS AND METHODS
The present questionnaire based observational survey was conducted 
from April 2021 to June 2021 at Department of Anaesthesia, Dr. DY 
Patil School of Medicine, Navi Mumbai, Maharashtra, India. The 
content of questions related to anaesthetic practices followed in 
case of difficult intubation and CICV by Indian anaesthesiologists’ 
were framed after an extensive literature search by four independent 
anaesthesiologists. The authors searched data bases that included 
PubMed, Google Scholar, Cochrane Library and guidelines framed 
by ASA [1], All India Difficult Airway Association (AIDAA) [2] and DAS 
[3]. The collected information was organised. The search keywords 
were ‘difficult airway’, ‘difficult intubation’ and CICV. Six articles 
included recent review articles and latest guidelines by various 
societies [1-6].

Questionnaire
Initially, there were 19 questions which underwent intensive 
scrutiny for simplicity, relevance, clarity and ambiguity by the 
authors. Grammatical and spelling errors were taken care of. The 
questionnaire was expanded to 22 questions after pilot testing 
with 10 senior anaesthesiologists who have more than 10 years 
experience. The section A, first part of the questionnaire collected 
general demographic information about the anaesthesiologist like 
demographic data including age, gender, years of practice, type of 
hospital and the area of practice and the position in the institution. 
Section B of the questionnaire focused on encounter with difficult 
intubation and devices and techniques used to anticipate and 
manage it like VL, Intubating LMA or similar and Retrograde 
Intubation (RGI). Three questions on apnoeic oxygenation were 
also included in section B after discussion with experts. Section C 
enquired about CICV; the number of times CICV encountered, type 
of surgery in which it was encountered, the device and technique 
used at that time, knowledge of CICV steps etc.

Also, an information sheet was made for an expert group to grade 
each question based on relevance, simplicity, clarity and ambiguity 
by using 4 point scale [Appendix-1] [10]. The acceptable cut-off 
value of CVI is 0.78 for that atleast nine experts opinion needed. And 
considering 50% non response for face-to-face or non-face-to-face 
approach authors selected 20 experts for the present study [11]. 
This questionnaire and information sheet for grading each question 
in questionnaire was sent by email and manual form to 20 experts. 
The experts have atleast 10 years experience in anaesthesiology 
at Medical College and dealing with difficult airway. A time frame of 
45 days was provided with two reminders after three and six weeks 
to the experts to assess and grade the questionnaire. The target 
was receipt of response from atleast 50% of the experts at the 
end of the 45 days, however the authors got 80% response as 
16 out of 20 experts responded to the questionnaire.

STATISTICAL ANALYSIS
The results were compiled and tabulated in Microsoft excel™ sheet. 
The I-CVI was calculated for each question from the questionnaire 

Question no. i-cvi
Probability of 

chance agreement
modified kappa 

statistic interpretation

1 1 0.004 1 Excellent

2 0.875 0.0046 0.87 Excellent

3 1 0.004 1 Excellent

4 0.75 0.0027 0.75 Good

5 1 0.004 1 Excellent

6 1 0.004 1 Excellent

7 1 0.004 1 Excellent

8 1 0.004 1 Excellent

9 1 0.004 1 Excellent

10 1 0.004 1 Excellent

11 1 0.004 1 Excellent

12 1 0.004 1 Excellent

13 1 0.004 1 Excellent

14 0.75 0.0027 0.75 Good

15 1 0.004 1 Excellent

16 1 0.004 1 Excellent

17 1 0.004 1 Excellent

18 1 0.004 1 Excellent

19 1 0.004 1 Excellent

20 0.75 0.0027 0.75 Good

21 1 0.004 1 Excellent

22 0.75 0.0027 0.75 Good

[Table/Fig-1]: Content validity of relevance.
MeanI-CVI=0.95, S-CVI=0.77, S-CVI/Average: 0.95
I-CVI: Item-wise content validity index; S-CVI: Scale-wise content validity index

Question no. i-cvi
Probability of 

chance agreement
modified kappa 

statistic interpretation

1 1 0.004 1 Excellent

2 0.875 0.0046 0.87 Excellent

3 1 0.004 1 Excellent

4 0.75 0.0027 0.75 Good

5 1 0.004 1 Excellent

6 1 0.004 1 Excellent
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Question no. i-cvi
Probability of 

chance agreement
modified kappa 

statistic interpretation

1 1 0.004 1 Excellent

2 0.875 0.0046 0.87 Excellent

3 1 0.004 1 Excellent

4 0.75 0.0027 0.75 Good

5 1 0.004 1 Excellent

6 1 0.004 1 Excellent

7 1 0.004 1 Excellent

8 1 0.004 1 Excellent

9 1 0.004 1 Excellent

10 1 0.004 1 Excellent

11 1 0.004 1 Excellent

12 1 0.004 1 Excellent

13 1 0.004 1 Excellent

14 0.75 0.0027 0.75 Good

15 1 0.004 1 Excellent

16 1 0.004 1 Excellent

17 1 0.004 1 Excellent

18 1 0.004 1 Excellent

19 1 0.004 1 Excellent

20 0.75 0.0027 0.75 Good

21 1 0.004 1 Excellent

22 0.75 0.0027 0.75 Good

[Table/Fig-3]: Content validity of simplicity.
Mean I-CVI=0.95, S-CVI=0.77, S-CVI/Average: 0.95
I-CVI: Item-wise content validity index; S-CVI: Scale-wise content validity index

Question no. i-cvi
Probability of 

chance agreement
modified kappa 

statistic interpretation

1 1 0.004 1 Excellent

2 0.875 0.0046 0.87 Excellent

3 0.875 0.0046 0.87 Excellent

4 0.75 0.0027 0.75 Good

5 1 0.004 1 Excellent

6 1 0.004 1 Excellent

7 1 0.004 1 Excellent

8 1 0.004 1 Excellent

9 1 0.004 1 Excellent

In terms of relevance, most of the questions were relevant as 
per the experts [Table/Fig-1]. Eighteen of the 22 questions were 
graded as relevant but need minor revision or very relevant by all 
the experts (I-CVI-1, K-1). Four questions were thought to be 
‘relevant but needed revision. Only for question no 4, 14, 20 and 
22, the experts opinion was divided as few experts gave less than 
3 score to these questions but overall pooled relevance was good 
for these questions.

In terms of clarity [Table/Fig-2] similar findings as relevance were 
received. In terms of clarity, the same questions came under scrutiny. 
However, again as relevance, the pooled clarity of these questions 
was also good and thus the questions were retained after revision. 
The simplicity of questions [Table/Fig-3] too followed the same 
pattern and all the questions were retained in terms of simplicity too 
after modification. In case of ambiguity sixteen questions received 
I-CVI=1 and K=1, meaning is clear. Again question 4, 14, 20 and 
22 came under scrutiny but the views of experts were also divided 
on question 2 and 3. But Question 2 and 3 received I-CVI=0.88 
and K=0.87 which indicate meaning is clear.

Question 4 answers were modified as per expert instructions in 
terms of relevance, simplicity, clarity and ambiguity. The experts 
had advised to mentioned junior consultant or Associate Professor 
and removed postgraduate students from the options. Six out of 
16 experts advised inclusion of questions on Apnoeic Oxygenation 
which was framed in question number 10,11 and 12. Question 
14 answer needed minor correction as per experts instructions to 
specify tracheostomy by surgeon and after re-arrangement, this 
question became 17 number in final questionnaire. The experts had 
suggested to add the All India Difficult Airway Association (AIDAA) 
Guidelines in the answer for question 20. Question 22 needed minor 
revision as per experts opinion [Annexure-1].

DISCUSSION
Content validity is the degree to which elements of an assessment 
instruments are relevant and representative of all aspect of the 
targeted construct for a particular assessment purpose. The content 
validation is important to support the validity of an assessment tool 
like questionnaires [13].

Developing a questionnaire could be a tiring and lengthy process 
with steps involving developing a questionnaire by identifying 
the number of dimensions in which one wants the questions, 
determining their format, development of items, determining the 
length of questions and developing the initial pool of items. The next 
most crucial step is content validation [7]. Content validation refers 
to extent to which the items on a test are fairly representative of the 
entire domain the test seeks to measure [7,11]. In simple terms, 
content validation refers to the fact that the question or content 
of a questionnaire is able to express everything which the author 

7 1 0.004 1 Excellent

8 1 0.004 1 Excellent

9 1 0.004 1 Excellent

10 1 0.004 1 Excellent

11 1 0.004 1 Excellent

12 1 0.004 1 Excellent

13 1 0.004 1 Excellent

14 0.75 0.0027 0.75 Good

15 1 0.004 1 Excellent

16 1 0.004 1 Excellent

17 1 0.004 1 Excellent

18 1 0.004 1 Excellent

19 1 0.004 1 Excellent

20 0.75 0.0027 0.75 Good

21 1 0.004 1 Excellent

22 0.75 0.0027 0.75 Good

[Table/Fig-2]: Content validity of clarity.
Mean I-CVI=0.95, S-CVI=0.77, S-CVI/Average: 0.95
I-CVI: Item-wise content validity index; S-CVI: Scale-wise content validity index

10 1 0.004 1 Excellent

11 1 0.004 1 Excellent

12 1 0.004 1 Excellent

13 1 0.004 1 Excellent

14 0.75 0.0027 0.75 Good

15 1 0.004 1 Excellent

16 1 0.004 1 Excellent

17 1 0.004 1 Excellent

18 1 0.004 1 Excellent

19 1 0.004 1 Excellent

20 0.75 0.0027 0.75 Good

21 1 0.004 1 Excellent

22 0.75 0.0027 0.75 Good

[Table/Fig-4]: Content validity of ambiguity.
Mean I-CVI=0.94, S-CVI=0.73, S-CVI/Av: 0.94
I-CVI: Item-wise content validity index; S-CVI: Scale-wise content validity index
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wants to ask in simple and understandable language. In the present 
study, the authors used CVI and MKS to estimate content validity 
of developed questionnaire [8,9]. This study reports the content 
validity process of the newly developed questionnaire which might 
help to collect data of practices in difficult intubation and CICV in 
anaesthesiologist.

The I-CVI was used because of simple to calculate, easy to 
understand, provide each item information which can be used 
for modification, revision or deletion of question. Agreement 
proportion measured by averaging method (S-CVI/Avg of all 
I-CVI) and expressed as S-CVI showed 0.94 agreement. S-CVI 
when measured by universal agreement method (S-CVI/UA=Total 
number of items agreed relevant by all 16 experts/Total number of 
items), it showed 0.76 agreement for relevance, clarity, ambiguity 
and simplicity [14,15]. According to Lynn MR, an I-CVI of 0.78,S-
CVI/average of 0.90 and S-CVI/UA0.70 are acceptable when the 
gradation of the tool is done with more than six experts. So, results 
in the present study were in congruence with the criteria given by 
Lynn MR [14-16]. These results showed excellent content validity of 
developed questionnaire. Considering these criteria, 18 questions 
are quantitatively valid.

While the questions 4, 14, 20 and 22 need minor revision or 
restructuring in questions or answers. The experts suggested 
to remove postgraduate students from answers in question 4 to 
remove bias as survey for anaesthesia practitioners and add junior 
consultant and associate professor. It could be used to collect data 
about difficult intubation and CICV practices and helps to choose 
an appropriate method and device by anaesthesiologists to make 
an informed decision in cases of difficult airways.

In original questionnaire total 19 questions framed. After few experts 
suggestions, the authors added three questions (10, 11 and 12) on 
apnoeic oxygenation. The experts had suggested to add AIDAA-
2016 as option in question 20. The CVI though commonly used by 
researchers, it overlooks chance agreement between experts. To 
adjust for chance agreement it is suggested to calculate both CVI 
and kappa statistics [17]. In the present study, all 22 questions were 
in the category of excellent (k >0.75). None of the questions were in 
fair or poor category.

Limitation(s)
The experts feedback is subjective that lead to bias. If the content 
domain is not complete, that leads to lack of assessment of data 
which might have missed from the questionnaire.

CONCLUSION(S)
Thus questionnaire met the content validity criteria by qualitative 
and quantitative analyses. The present questionnaire is reliable and 

valid instrument for data collection on difficult intubation and CICV 
practices in Indian anaesthesiologists. It can be used in surveys 
so that a common consensus can be made on the techniques 
and gadgets to be used in case of difficult airway in India. The 
authors conclude that the content validation of questionnaire 
using systematic and evidence based method important before 
conducting survey so that it covers all relevant parts of the 
construct it aims to measure.
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ANNExURE 1
PrevAlidATion QueSTionnAire (QueSTionnAire AFTer 
PiloT TeSTinG)

TiTle

Current practice preferences of Indian Anesthesiologists in difficult 
intubation and “cannot intubate, cannot ventilate” situations: A 
nationwide survey

cannot intubate cannot ventilate Survey

Section A: demographics

1. Age

o 25-34 Years

o 35-44 years

o 44-54 years

o 55-64 years

o 65 years

2. Gender

o Male

o Female

3. years in practice

o 0-4 years

o 5-9 years

o 10-19 years

o 20+ years

4. Position in institute

o Consultant/Professor

o Faculty

o Senior Resident

o PG Student

5. Type of institute

o Medical College

o Corporate Hospital

o Government Non Teaching

o Autonomous Institute

o Other

6. Area of practice

o Urban

o Semi urban

o Rural

SecTion B: diFFiculT inTuBATion ScenArio

7. You have a 65 year old man for elective colonic resection. After 
induction, you failed intubation twice with direct laryngoscopy 
and with a bougie due to anterior larynx. Can mask ventilate. 
Spo2 98%. You have decided to move to alternative device. 
What would be your first and second choice of device.

device First Second

Flexible Fiberoptic bronchoscope

Intubating LMA or similar

Videolaryngoscope

Optical Stylet

Others (please specify)

8. Have you personally used the following intubation devices/
techniques?

devices/Technique on mannequin on patient

Awake FOB intubation

Asleep FOB intubation

Intubating LMA or similar

Videolaryngoscope

Optical Stylet

Retrograde wire set

9. What is your level of comfort using these devices/ techniques? 
(check one)

devices/Technique

not 
consider 

using
Somewhat 

 uncomfortable
Somewhat 

comfortable
very 

 comfortable

Awake FOB intubation

Asleep FOB intubation

Intubating LMA or similar

Videolaryngoscope

Optical stylet

Retrograde wire set

10. Which Difficult Airway Rescue Device do you have in your OT 
setup?

o McCoy blade

o Stubby handle

o Bougie

o Supraglotic Airway Device

o Intubating LMA

o Videolaryngoscope

o Fibreoptic scope

o Seldinger’s cricothyroidectomy set

o Tracheostomy tray

o Transtracheal jet ventilation

11. Airway examinations routinely carried out by you before intubation

o Mallampati scoring

o Mouth opening

o Thyromental distance

o Upper lip bite test

o Other (Please specify) -------------------

Section c: cannot intubate, cannot ventilate (cicv) Situations-

12. How many times did you come across CICV?

----------------------------------

13. Please indicate in which of the following clinical situations did 
you come across CICV?

o Elective surgery

o Emergency surgery

o Obstetrics

o Trauma

o Burn

o Bariatric surgery
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o Head and neck surgery

o ICU

o Emergency department

14. In a CICV situation if the patient’s SpO2 is 50% and you have 
decided to go for a surgical airway, what would be your first 
and second choice device?

devices/technique First Second

Cricothyroidectomy (CT) by wire guide method (seldinger)

Cricothyroidectomy (CT) by scalpel open surgical method

Cricothyroidectomy (CT) by scalpel bougie method

Tracheostomy 

15. Have you personally used the following CICV device/ technique?

devices/Technique on mannequin on patient

Cricothyroidectomy (CT) by wire guide method 
(seldinger)

Cricothyroidectomy (CT) by scalpel open surgical 
method

Cricothyroidectomy (CT) by scalpel bougie method

Tracheostomy

16. What is your level of comfort using these devices/techniques? 
(check one)

devices/Technique

not 
consider 

using
Somewhat 

uncomfortable
Somewhat 

comfortable
very 

 comfortable

Cricothyroidectomy 
(CT) by wire guide 
method (seldinger)

Cricothyroidectomy 
(CT) by scalpel open 
surgical method

Cricothyroidectomy 
(CT) by scalpel 
bougie method

Tracheostomy

17 Do you practice apnoeic oxygenation using nasal canula during 
all intubation

•  Yes

•  No

18 Do you practice apnoeic oxygenation during anticipated difficult 
airway ?

•  Yes 

•  No

19 Have you used THRIVE (transnasal humified rapid Insufflation 
ventilatory exchange) in anticipated difficult airway

•  Yes

•  No

20 Are you familiar with the exact steps of CICV protocol in the 
following

o ASA Difficult Airway Algorithm 2013

o Difficult Airway Society (DAS) Algorithm 2015

21 Have you attended a difficult airway workshop in last 5 years?

o Yes

o No

22 How many patients could not be intubated and required 
emergency tracheostomy?

________________________________

AppENDIx 1

Please grade each question as per the below given criteria in 
the tables give. relevance

1=not relevant

2=item needs some revision

3=relevant but needs minor revision

4=very relevant

clarity

1=not clear

2=item needs some revision

3=clear but needs minor revision

4=very clear

Simplicity

1=not simple

2=item needs some revision

3=simple but needs minor revision

4=very simple

Ambiguity

1=doubtful

2=needs revision

3=no doubt but needs minor revision

4=meaning is clear

*(If the grading for the particular question is 2 or 3, please provide 
the suggestion on how to change the question or choices)


