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Abstract 

The number thirty is often used as the sample size in multiple questionnaires and identified as appropriate for 

validation of nursing research. However, this is not the best tool or strategy for sample size selection for 

development and validation, and this often causes immediate rejections of manuscripts. This editorial aims to 

provide an overview of the appropriate sample size for questionnaire development and validation. The article is the 

amalgamation of technical literature and lessons learned from our experiences in developing, validating, or adapting 

a number of questionnaires.  
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The significance of this editorial is the rejection rate (>85%) 

of the research articles submitted to the Belitung Nursing 

Journal (BNJ). The most common reasons for rejection are 

related to the sample size for instrument development and 

validation. Therefore, it is important to provide an 

explanation of the rationale for the appropriate sample size 

so it is clearly established.  

The majority of the research articles submitted to BNJ 

use questionnaires. A questionnaire refers to the main 

instrument for collecting data in survey research. Basically, 

it is a set of standardized questions, often called items, 

which follow a fixed scheme in order to collect individual 

data about one or more specific topics (Lavrakas, 2008). In 

addition, the questionnaire is either developed by the 

researchers or modified from existing instruments.  

Although BNJ’s guideline clearly states that the 

author(s) should clearly describe the details of the 

questionnaires used for data collection, whether they 

develop, adopt, adapt, modify, or translate the instrument, 

many authors are confused about the terms and find it 

difficult to calculate or decide the appropriate sample size. 

Often, authors used a sample size of 30 as a golden rule 

number for all validation scenarios. Therefore, this editorial 

aims to provide an overview of the appropriate sample size 

used to develop and validate a nursing research 

questionnaire. This editorial is not a systematic review, but 

rather it is a technical literature amalgamation of lessons 

learned from our experiences in questionnaire 

development, validation, and adaptation. For the sake of 

consistency, we use the term “questionnaire” instead of 

scale, instrument, or inventory. In this article, we describe 

sample size based on the stages of questionnaire 

development and adaptation. 

 

Sample Size for Questionnaire Development 

 

The questionnaire development refers to a process of 

developing reliable and valid measures of a construct in 

order to assess an attribute of interest. Typically, the 

instrument development has two phases (DeVellis, 1991): 

instrument construction and psychometric evaluation. 

Meanwhile, from the perspective of mixed-methods 

research designs, instrumentation consists of qualitative 

and quantitative strands. However, both perspectives are 

similar because in the instrument construction stage, an 

item pool is generated, which may involve expert interviews 
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that are considered qualitative in nature. In comparison, 

psychometric testing is regarded as a quantitative stage 

consisting of a questionnaire survey with large samples. 

However, in this article, we do not discuss the philosophical 

underpinnings of the two perspectives, rather the editors 

describe the sample size needed in each stage of 

instrument development.  

In the instrument construction phase, samples may be 

needed to generate an item pool in order to get input from 

experts. It is essential for a study to bring a specific context, 

culture, or a dearth of published articles for item 

generations. The number of samples for interviews varies, 

from one to 50, depending on the scope of the study, the 

nature of the topic (i.e., complexity, accessibility), the 

quality of data, and the study design (Morse, 2000). In 

addition, researchers can also utilize the Delphi technique 

with a series of rounds, typically three rounds, to reach a 

consensus among experts as they review, discuss, accept, 

or reject items. The number of samples for the Delphi 

technique also varies, from 10 to 100 or more (Akins et al., 

2005). However, it is noteworthy that expert interviews or 

the Delphi technique are not a must in developing an item 

pool. The researchers can choose using literature review, 

expert interviews, or the Delphi technique alone, or 

researchers can use a combination of a literature review 

and interviews. There is no golden standard for this stage 

as long as an explicit rationale is provided.  

The samples are also needed in step 4 (instrument 

validation) and step 5 (pretesting or piloting the instrument) 

for researchers to engage in the instrument construction 

phase (See Figure 1). Therefore, although the researchers 

do not conduct an interview for item generation, they still 

need to find experts for validating instruments, especially 

for measuring the Content Validity Index (CVI). The 

recommended number of experts to review a tool varies 

from two to 20 individuals (Armstrong et al., 2005). At least 

five people are suggested to check the instrument to have 

sufficient control over chance agreement (Zamanzadeh et 

al., 2015). It is important to note that in the pretesting, or 

the pilot testing of the questionnaire, 15-30 subjects are 

recommended (Burns & Grove, 2005). This pilot testing is 

necessary before further examination utilizing a bigger 

sample size or phase II evaluation, or the psychometric 

properties evaluation, to ensure the construct validity and 

reliability of the instrument. The instrument will not be 

considered valid without the psychometric properties stage, 

especially when developing a new questionnaire.  

To ensure the psychometric properties, or validity and 

reliability, of the newly developed questionnaire, factor 

analysis is one common tool. Conducting an Exploratory 

Factor Analysis (EFA) only or both an EFA and a 

Confirmatory Factor Analysis (CFA) are two options for 

factor analysis, and either of the two options is acceptable 

and viable for questionnaire development. It is noted that 

EFA is used for instruments that have never been tested 

before (to explore items and factor structures). In contrast, 

CFA is used for tested instruments to confirm and validate 

the items and factor structures. In other words, EFA is used 

to illustrate or to determine underlying latent variables or 

factors, and CFA is to check whether it fits reality (Knekta 

et al., 2019). Given these two different tools, the EFA and 

CFA must be conducted on different datasets; otherwise, 

overfitting is likely. If we try to verify the factor(s) we 

discovered with EFA using the same data, CFA results will 

most likely give good fit indices because the same data will 

tend to conform to the structure(s) of the scale, which is 

discovered with EFA. 

It is also noted that the factor analysis literature for both 

EFA and CFA contains a variety of recommendations 

regarding the minimum or appropriate sample size. 

Although both methods have different purposes and 

criteria, there is no golden standard to differentiate the 

sample size between the two methods. Additionally, most 

of the recommendations are often overlapping with each 

other, and in some cases, the recommendations may 

seemingly be contradictory. We provide a summary of the 

recommendations in Table 1, which can be grouped into 

the recommended sample size, the recommended item-to-

response ratios, and the recommended estimated 

parameter-to-sample ratios. 

The recommended sample size for factor analyses 

varies from 50 to more than 1000 samples, while the 

recommended item-to-response ratio is from 1:3 to 1:20. 

Also, the estimated parameter-to-sample ratio is from 1:5 

to 1:20. The parameter-to-sample ratio is mostly used for a 

study with Structural Equation Modelling (SEM), of which 

CFA is a part. However, all suggestions are based on 

different perspectives. For EFA, the sample size is 

according to replicable factor structures, stable item/factor 

loadings, or strong data. Strong data includes high 

communalities, no cross-loadings, strong primary loadings 

per factor, the nature of the data, number of factors, or 

number of items per factor (Boateng et al., 2018; Kyriazos, 

2018). While for CFA, or SEM in general, sample size 

depends on study design, such as cross-sectional vs. 

longitudinal; number of factors; number of relationships 

among indicators; the magnitude of the item-factor 

correlations; indicator reliability; the data scaling or 

categorical versus continuous; estimator type; parameters 

per measured variable number; the ratio of cases to free 

parameters; standard errors; missing data levels and 

patterns; and model complexity (Brown, 2015; Boateng et 

al., 2018; Kyriazos, 2018).  

From Table 1, the reader may see that no single 

recommended sample size or item-to-response ratio fits all. 

However, a smaller sample size when all other things are 

equal is not as desirable as a large sample size because a 

larger sample lends itself to lower measurement errors, 

accuracy of population estimates, stable factor loadings, 

generalizability results, and model fit.  

However, the sample size is always constrained by 

resources available, and more often than not, instrument 

development can be challenging to fund. Therefore, the 

minimum number of appropriate sample size in each 

research article should be evaluated individually. It is 

noteworthy that 30 subjects are not described in any factor 
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analysis literature for psychometric properties, except in 

pilot testing. Even 50 subjects are less likely to be 

recommended, as it will usually result in very unstable 

estimates, especially with psychological, social science, or 

nursing science data. However, if it is used in very accurate 

chemical measurements, 50 subjects may be appropriate. 

The researchers should provide clear rationale when they 

select the minimum criteria of the sample size. For 

example, if the questionnaire is specifically developed for 

patients with a specific disease, a bigger sample size is not 

applicable due to a limited number of patients.  

 

Table 1 A variety of recommended sample sizes for factor analyses 

 

A variety of recommended sample sizes for factor analyses  

Of sample size  

50 Barrett and Kline (1981) 

100 Gorsuch (1983), Kline (1994) 

150 Hutcheson and N. (1999)  

150 - 180 Mundfrom et al. (2005) 

200 Guilford (1954) 

200 Hair et al. (2010) 

250 Cattell (1978) 

200 – 300 Guadagnoli and Velicer (1988), Comrey (1988) 

300 Clark and Watson (2016) 

400 Aleamoni (1976) 

100 - >1000 Mundfrom et al. (2005) 

50 = very poor, 100 = poor, 200 = fair, 300 = good, 500 = very 

good, ≥1,000 = excellent 

Comrey and Lee (1992) 

Of item to response ratio (p: N)  

1:3 to 1:6 Cattell (1978) 

1:4 Rummel (1988) 

1:5 Gorsuch (1983), Hatcher (1994) 

1:10 Nunnally (1978), Everitt (1975), Watson and Thompson (2006) 

1:3 to 1:20 Mundfrom et al. (2005) 

Of estimated parameter to sample size ratio (q: N)  

1: 5 to 1:10 Bentler and Chou (1987) 

1:10 Jackson (2003) 

1: 5 to 1:20 Kline (2015) 

 

Overall, there are many steps in the questionnaire 

development, which require samples, as illustrated in 

Figure 1. Option one is generating an item pool where 

samples for interviews range from one to 50 and samples 

for the Delphi technique range from 10 to 100. Option two 

consists of testing content validity, where samples range 

between two and 20 experts. Option three is pretesting, and 

this ranges from 15-30 subjects. Option four is construct 

validity wherein factor analyses ranges from 50 to >1000. 

 

 
Figure 1 Instrument development steps requiring samples 

 

Sample Size for Questionnaire Adaptation 
 

Questionnaire adaptation is common in nursing research, 

but many studies lack information and transparency 

regarding why and how they adapt the questionnaire 

(Sullivan, 2011; Sousa et al., 2017). This lack of 

transparency may compromise the validity and reliability of 

the adapted questionnaire.  
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Questionnaire adaptation can be described in multiple 

ways: questionnaire translation; questionnaire modification 

by adding or removing items; and questionnaire adaptation. 

However, little changes carry significant implications for the 

overall questionnaire. These three strategies may or may 

not be conducive to construct validity with EFA/CFA. If the 

EFA/CFA is needed, additional samples are required 

according to the recommended sample sizes mentioned in 

the questionnaire development section. 

In the case of instrument translation, such as from 

English to the Indonesian language, construct validity with 

factor analyses may, or may not, be needed if the 

researchers can ensure an accurate translation process to 

prevent meaning shifts and appropriate cultural 

adaptations. Each step of the translation, such as the use 

of the forward backward translation process and translation 

from experts, should be explained clearly. Otherwise, 

construct validity is needed if the translation is 

questionable. Mostly, the translation process occurs with 

content validity testing.  

Questionnaire modification occurs when the 

researchers remove and/or add items, and in this case, 

construct validity is necessary. Adding and removing just 

one or two items may change the whole construct, and 

therefore, the meaning of the questionnaire, the factor 

structures, or latent variables may be shifted. Researchers 

should be meticulous in modifying the existing 

questionnaire, and a clear description should be made to 

provide a rationale.  

Questionnaire adaptation, such as changing the setting, 

location, subject, or paraphrasing, may or may not require 

EFA or CFA. For example, if researchers only change the 

word of the location from “hospital” to “healthcare center” in 

the questionnaire, meaning shift may not occur. This is 

similar to paraphrasing, such as from “I feel anxious in this 

hospital” to “This hospital makes me feel anxious,” and 

there is no meaning shift identified. Because there is no 

meaning shift, there is no need for construct validity, 

however, content validity may be needed. When 

researchers change “anxious” to “worry/fear,” or change the 

subject from “I” to “they,” the meaning, while similar, is 

changed and construct validity testing is necessary. Thus, 

every detail in the questionnaire items that have been 

changed should be described clearly. 

 

Conclusion 
 

The appropriate sample size for questionnaire 

development and validation should be evaluated on an 

individual basis. Although general rules, item-to-response 

ratios, and parameter-to-sample ratios for factor analyses 

are expressed in sample size community norms, critical 

thinking is needed to consider the factors or variables that 

may influence sample size sufficiency, especially related to 

strong data, saturation, and other parameters pertaining to 

the specifics of the particular project.  

It is also suggested that researchers not necessarily 

use 30 subjects for all validation scenarios, and it is 

recommended that the number in the instrument be 

carefully considered. Fifty responses are also not 

recommended for nursing research for a questionnaire, but 

it may be appropriate for obscure or difficult samples or 

chemical measurement. In any sample, it is paramount for 

researchers to provide a transparent presentation and 

explanation of such evidence-based judgment and 

rationale to ensure the appropriate sample size is 

established.   
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