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A B S T R A C T   

Background: Due to the high importance of CV assessment and the lack of user-friendly guide, this study was 
conducted with the aim of providing a tutorial on content validity. 
Methods: This is a tutorial study and the stated information has been collected from reliable sources such as books 
and similar articles. 
Results: The standardization of a tool in research is a necessary condition for the accuracy of research results. One 
of the methods of standardizing a questionnaire is to check the content validity (CV). CV means how much a scale 
measures exactly what it was designed for. CV is checked both qualitatively and quantitatively. In the quanti
tative method, the content validity ratio (CVR) and the content validity index (CVI) are measured. CVR and CVI 
measure the necessity and relevance of a scale’s items, respectively. 
Conclusion: Researchers in the field of questionnaire studies need to be familiar with how to calculate content 
validity in order to improve the quality of research in the field of medical sciences.   

1. Introduction 

Today, medical questionnaires and scales have an undeniable role in 
measuring various variables and advancing research goals. Tools, if they 
belong to another language, need translation, cultural adaptation, and 
psychometric properties. One of the psychometric features is narrative. 
Validity means that the content of the questionnaire is in line with the 
purpose of its design. There are different types of validity in the psy
chometric field of tools such as face validity, content validity, structural 
validity, criterion validity and so on. 

Examining the content of the questionnaire by experts is one of the 
best ways to gather evidence in support of the validity of a measured 
tool. In the validity of the content, the content of the test is examined to 
ensure that the content of the test represents the structure it claims to 
measure. Content validity indicates the adequacy of sampling the con
tent of the measuring instrument.1 CV is the answer to the question of 
whether the content of this measuring device represents the content or 
set of features being measured. It is essentially about judgment so that 
the person or persons judge the identity of the items.2,3 

Previous study have shown there were two scientifically approaches 
for examining content validity included qualitative and quantitative 
method.2,4 Regarding to Qualitative content assessment, it refers to the 

necessity, simplicity and relevance of the questionnaire items that are 
checked by receiving the opinion of experts.5,6 In terms of Quantitative 
assessment of content validity, it will be done after receiving qualitative 
feedback from the experts and correcting the items content. To examine 
content validity quantitatively, there are two indicators called content 
validity ratio (CVR) and content validity index (CVI). The criteria 
evaluated by these two indicators are fundamentally different. In the 
content validity ratio index, the necessity of an item is examined from 
the expert’s opinion, while in the content validity index, the relevance of 
the items to the research goal from the experts’ point of view is 
considered. In the following sections of this tutorial article, detailed 
descriptions of each method are provided.7 

2. Determining content validity 

Basically, this method was introduced in 1983 by Waltz and Basel 
and is now used in many studies. The relevance index is considered 
quantitatively as the main criterion for measuring content validity. Rong 
Tosantham (1990) believes that two points should be considered in 
examining the validity of content; ensure that the most relevant and 
accurate content is selected and that the tool items are best designed to 
measure content. The first case can be calculated by the content validity 
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ratio and the second case by the content validity index.8 

2.1. Content validity ratio (CVR) 

This index was first developed by Lawshe (1975). Calculating the 
content validity ratio index makes the researcher ensure the selection of 
the most important and best content statistically. In this approach, a 
group of experts is asked to determine whether an item in a set of other 
items is necessary and important to operate a theoretical structure.1,9 

The panel of experts is asked to review each item based on the following 
3-part spectrum: 

1. Necessary 2. Useful, But Not Necessary 3. Not Necessary 
The answers for each item are then calculated based on the following 

formula (Eq. (1)): 

CVR =

⎛

⎜
⎝

Ne − N
2

N
2

⎞

⎟
⎠ (1) 

In this formula: Ne ¼ number of specialists who have selected the 
required option. 

N = Total number of evaluators 

Lawshe has prepared a table to determine the numerical value of the 
content validity ratio (CVR), which is called the "minimum CVR 
accepted value". The result after the calculation is compared with the 
criteria in the table according to the number of specialists, which if the 
number is larger than the table, indicates that the relevant item has an 
acceptable level of statistical significance (P < 5%) Is essential and 
important in this tool.10,11 Baghestani et al. (2019) recalculated the 
critical values of the Lawshe table using the Bayesian method, taking 
into account the initial default probabilities.11 To the best of our 
knowledge, a one tailed test hypothesis with considering a significant 
level 5% and power of 80% were used for calculation of critical value. 
Although the original methods used for calculating CVR critical were not 
reported in Lawshe’s article on content validity, and as both Lawshe and 
Schipper have since passed away, it is now not possible to gain clarifi
cation (Wilson et al., 2012).12 Unfortunately, the efforts that have been 
made in recent years to recalculate and solve the problems of these 
critical values have all been unsuccessful.13–15 

Although Lawshe’s proposed method is somewhat criticized, for 
example, by increasing the number of experts from 8 to 9, the value of 
CVR has increased and in other cases decreased. But so far no more 
accurate method has been proposed to calculate the content validity 
ratio.17 The general rule is that if the numerical value of CVR based on 
the number of experts was higher than the acceptable values mentioned 
in the Table 1, the content validity of tool will be accepted. As a rule of 

thumb, if less than half of the experts do not agree about necessity of an 
item, that item will have no necessary. 

Example 1. Suppose that a questionnaire has 5 items. The CVR can 
calculate as follows: 

If this checklist is provided to 10 specialists and experts, the mini
mum acceptable level for CVR according to Lawshe table is 0.62. For 
example, if in q1, 9 out of 10 experts choose the option "necessary"; will 
have: 

CVR =

⎛

⎜
⎝

Ne − N
2

N
2

⎞

⎟
⎠CVR =

⎛

⎜
⎝

9 − 10
2

10
2

⎞

⎟
⎠ = 0.80 

Therefore, the first question has an acceptable CVR greater than 
0.62. 

2.2. Content validity index (CVI) 

Content Validity Index (CVI), as an important procedure in scale 
development, is the degree to which the items of a tool are related to the 
purpose of the tool, which calculated based on two different levels such 
as at the item level (I-CVI) and at the overall scale level (S-CVI). The 
number of experts needed to judge the content validity of the tool is at 
least five people and the maximum is usually 10 people.1,18,19 

To calculate the content validity index (CVI), we need to use the 
following formula, which proposed by Waltz and Basel (1983): 

CVI =
(

Number of raters giving a rating of ′ 3′ or ′ 4′

total number of raters

)

(2) 

According to the above formula, usually 5 criteria of ambiguity, 
simplicity, clarity, specificity and relevance are calculated based on a 
four-part Likert scale for each of the five dimensions. In the following 
years, toolmakers initially reduced these 5 criteria to three criteria of 
clarity, simplicity, and relevance. Content validity index (CVI) score 
above 0.79 is considered appropriate, between 0.79 and 0.70 is ques
tionable and needs to be corrected and revised, less than 0.70 is unac
ceptable and should be removed.20 

Lane, Paulit, and other instrumentation experts (1970) believe that 
the issue of "relevance" is more important in calculating the Content 
Validity Index (CVI). Also suggest as follows:(Tables 2, 3)  

(1) Not related  
(2) is somewhat related 

Table 1 
Lawshe table to determine the minimum numerical value of CVR.16  

Number of experts Acceptable CVR Value 

5 0.99 
6 0.99 
7 0.99 
8 0.75 
9 0.78 
10 0.62 
11 0.59 
12 0.56 
13 0.54 
14 0.51 
15 0.49 
20 0.42 
25 0.37 
30 0.33 
35 0.31 
40 0.29  

Table 2 
CVR calculation checklist and assessment questions.   

Assessment questions by raters 
items Necessary Useful, But Not Necessary Not Necessary 

q1    
q2    
q3    
q4    
q5     

Table 3 
CVI calculation checklist.  

Items Assessment questions by raters 
Not 
relevant 

Somewhat 
relevant 

Relevant Completely 
relevant 

q1     
q2     
q3     
q4     
q5      
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(3) is related  
(4) It is completely relevant 

Example 2. Suppose Questionnaire X has 5 questions. The CVI is 
calculated as follows: 

If this checklist is provided to 10 specialists and experts, the mini
mum acceptable level for CVI according to Lawshe table is 0.79 (see 
Table 4). For example, if in Q1, 9 out of 10 experts choose the option "is 
related " and “It is completely relevant”; will have: 

CVI =
(

Number of raters giving a rating of ′3′ or ′ 4′

total number of raters

)

=
9

10
= 0.90 

Therefore, the first question has an acceptable CVI greater than 0.79. 
The method of calculating the two indicators of CVR and VCVI is 

summarized in Fig. 1. 

2.3. Multidimensional content validity 

In multi-dimensional scales, which generally have more questions 
and more dimensions than normal scales, the calculation of CVI and CVR 
is similar. In calculating CVI multiple scales are formed of two types I- 
CVI and S-CVI which are explained in the following section. Only in the 
case of reliability, Cronbach’s Alpha can be calculated separately for 
each dimension, as well as the overall Cronbach’s Alpha for the entire 
scale. 

2.3.1. I-CVI 
Item content validity (ICVI) is the content validity that is calculated 

for each item of the questionnaire, so for each question in the ques
tionnaire, an ICVI will be calculated and then according to the rule of 
thumb if the CVI value for each item is greater than 0.78 that item re
mains in the set of questions otherwise it will be the candidate to 

elimination.21 

2.3.2. S-CVI 
Paulit, Beck and Owen (2007) in a very interesting and compre

hensive article suggest new aspects of calculating the content validity 
index in the continuation of their previous study. In his article entitled 
"Is the content validity index an acceptable indicator for calculating 
content validity?" Evaluations and Recommendations» Criticize the 
previous methods of calculating the content validity index and suggest a 
new method. He states that the evaluation of the content validity of the 
whole tool (S-CVI) is one of the basic steps in increasing and improving 
the validity of the tool structure, and also content validation is one of the 
important issues for an accurate measurement and determination. 
Content validity is considered. It was mentioned earlier that there are 
two different methods for calculating the validity of total tool content (S- 
CVI), which unfortunately researchers do not mention in their 
research.22,23 

S-CVI Calculation  

(1) Universal agreement method (UA) 

In this method, we divide all the items that all retailers have 
considered completely relevant or partially relevant by the total number 
of questions. In other words, those questions whose CVI value is one are 
counted and divided by the total number of questions.24,25 

SCVI − UA =
sum of UA scores

number of item
(3)    

(1) Averaging method (AVE) 

Another approach to calculating S-CVI is to calculate the I-CVI for 
each tool item and then consider the average of the total I-CVI across the 
items. Usually, the acceptance criterion of S-CVI among instrument 
makers is 0.9 as an excellent criterion and the numerical value of 0.80 as 
the lower acceptance limit of the content of the instrument. 

SCVI

− AVE

=
sum of I − CVI scores

number of item
or

sum of proportion relevance rating
sum of expert

(4) 

Due to conservativeness of averaging method (SCVI- AVE) in calcu
lation of S-CVI values, it is more reliable than the SCVI-UA method. 

Example. suppose that we have 10 items questionnaire and for 

Table 4 
The minimum numerical value of CVI.  

Number of panel 
people 

Minimum CVI 
Value 

Number of people need to rate 3 
or 4 

2 0.8 2 
3 1 3 
4 1 4 
5 1 4 
6 0.83 5 
7 0.83 5 
8 0.83 6 
9 0.78 8 
10 0.79 8  

Fig. 1. Assessment questions for determining content validity.  
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content validity we give them to 3 rates. Results of rating to each item 
are presented in Table 5. According to both methods of S-CVI calculation 
we calculated them in following table: 

3. Conclusion 

Content validity means how relevant the content of a tool to a pre- 
designed purpose. In short, we have two types of content validity. The 
first is the content validity ratio, which examines the necessity of each 
question in the questionnaire. The second is the content validity index, 
which deals with the relevance of each question in the questionnaire. 
Researchers in the field of questionnaire studies need to be familiar with 
how to calculate content validity in order to improve the quality of 
research in the field of medical sciences. 
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Table 5 
Results of ranking of 10 items by 3 rater.  

Item Rater 
1 

Rater 
2 

Rater 
3 

Item 
CVI 

S-CVI (UA) 

1 3 3 3 1 #CVI=1/TOTAL ITEMS=7/ 
10=0.7 2 3 3 3 1 

3 3 3 3 1 
4 3 3 3 1 
5 3 3 3 1 
6 3 3 3 1 
7 3 3 3 1 
8 2 3 3 0.67 
9 2 3 3 0.67 
10 3 2 3 0.67 
S-CVI¼ Mean – I-CVI 0.90  
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