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Abstract:  

Having valid and reliable tools that help health professionals to assess fear in children undergoing 
medical procedures is essential to offer humanized and quality of care in the paediatric population. 
The aim of this study was to develop the cross-cultural adaptation and the evaluation of the 
psychometric properties of the Spanish version of the “Child Medical Fear Scale” in its shortened 
version (CMFS-R).  The design consisted of two phases, first of cross-cultural adaptation and second 
of the psychometric validation of the CMFS-R with a sample of 262 children from Spain. 
Confirmatory factor analysis was conducted to assess construct validity and the Cronbach alpha 
and the adjusted item-total score correlation coefficients were performed to study  reliability. The 
results confirmed internal consistency and construct validity of the Spanish version of the CMFS-R, 
indicating that the scale has an acceptable level of validity and reliability. Therefore, this study 
brings a new version of the scale to assess fear related to medical procedures for use in the Spanish 
paediatric population. 

Keywords: medical fear; children; psychometric properties; cross-cultural adaptation; Spanish  
 

1. Introduction 
Most children  are afraid of coming into contact with the healthcare environment, be 

it to see the doctor, go to the emergency room or hospital wards. Consequently, for the past 
few years, in the context of humanising healthcare, an attempt was made to make spaces 
visited by children look more attractive, featuring children’s themes, background music, 
toys and even healthcare professionals have begun to wear coloured uniforms to care for 
their younger patients [1,2].  

The greatest fear for boys and girls visiting a doctor’s surgery or who have to go into 
hospital is being separated from their family, receiving injections for the different 
procedures and having to be in hospital for a long time [3–5].  

Fear is an innate response that is regulated with maturity and that depends on each 
child. It is defined as a specific biological and psychological response to something real or 
imaginary [6]. Specifically, medical fear is defined as “fear of any experience that involves 
medical personnel or procedures involved in the process of evaluating or modifying health 
status in traditional health care settings” [7] (p. 10). 

In 1988, Broome and colleagues [8,9] developed the “Child Medical Fear Scale” 
(CMFS) that, with 29 items, measured medical fear among children. The CMFS has 
demonstrated appropriate internal consistency, reliability, criterion and discriminant 
validity (3,10–14]. In relation to internal consistency reliability, the Cronbach's α coefficient 
was greater than 0,70 in several studies, ranging between 0.93 and 0.78 [3,10–14].  

Years later, the scale was reviewed and redundant items and items that showed little 
variability were eliminated, obtaining a 17-item scale (CMFS-R) [15]. The items included in 
the scale express statements of fear regarding certain aspects related to the health 
environment, which the child must answer according to a Likert-type scale with three 
points: not at all (0 points), a little (1 point) and a lot (2 points). So, the maximum level of 
fear is represented with a score of 34 points and the minimum level with zero points [11]. 

The discriminant validity of CMFS-R with pain measures was confirmed by Beyer 
and Knott [10] and Sparks [16]. Regarding the construct validity, the original CMFS-R scale 
demonstrated that it had a 4-factor structure, that referred to medical procedural fears, 
health care environmental fears, intrapersonal fears (own bodies) and interpersonal fears 
(interaction with healthcare professionals) [11,17]. In their translation of the CMFS-R into 
Dutch, Abu-Saad et al. [18] determined the existence of two factors (environmental fears 
and procedural fears) that explained 30% of the variance, while in their translation into 
Thai, Chaiyawat & Brown [19] identified three factors (fear of physical hurt, fear of loss of 
control and interpersonal fears] that explained 42.15% of the variance. 

The CMFS-R has been translated into three languages: Dutch [18], Thai and Chinese 
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[11,19]. However, to date, no study has determined the psychometric properties of a 
Spanish version of the scale. Therefore, the aim of this study was to develop the cross-
cultural adaptation and the evaluation of the psychometric properties of the Spanish 
version of the “Child Medical Fear Scale” in its shortened version. 

 

2. Materials and Methods 
This methodological study was performed in two stages: a first stage to translate the 

original instrument into Spanish and a second stage to analyse the psychometric properties 
of the Spanish version of the instrument. 

2.1. Phase I: cross-cultural adaptation 
Firstly, the statements for the instrument were translated and back-translated 

following the method proposed by Brislin [20]. Consequently, a native Spanish-speaker, 
who was familiar with the terminology being used, made an initial translation of the 
questionnaire into Spanish. An evaluation of the translation, to determine the equivalence 
of meaning for the items in the two questionnaires was carried out by four nurses who 
spoke the original questionnaire language, were also native Spanish-speakers and were 
familiar with the specific terminology in the questionnaire.  

Secondly, to ensure linguistic validation [21], another bilingual person, independent 
from the first, who was a native English-speaker specialised in healthcare sciences 
performed the back translation from Spanish to English. Subsequently, a comparison was 
made between the original version of the questionnaire and the back translation, using a 
panel of experts who discussed the differences they found. This panel included four nurse 
researchers with experience in cross-cultural adaptation of instruments and pediatric 
nurses.  

Thirdly, the questionnaire was piloted to verify the applicability of the instrument 
and the quality of the translation. To do this, a total of 5 children of different ages were 
selected to take the pretest on item comprehension. They were asked to indicate any items 
that might be confusing and to suggest an alternative when appropriate.  

2.2. Phase II: Psychometric validation 
In a second stage, an evaluation was performed on the degree of validity and 

homogeneity of the questionnaire, by determining the content validity and the internal 
consistency of the statements.  
2.2.1. Sample 

The sample included 262 children, aged between 6 and 10 years old, from 4 
randomly selected schools in the city of Pamplona, in Spain. This sample size meets 
Nunnally’s recommendations for this type of analysis, which suggests using at least 10 
subjects per item [22]. 

The children included in the sample had similar characteristics regarding their 
previous contact with the healthcare environment. The majority of them had experienced 
some of the common childhood illnesses and did not present serious pathologies.  
2.2.2. Data collection 

The data was collected using an online survey tool. An electronic questionnaire was 
created that included the 17 items in the CMFS-R questionnaire and two socio-
demographic questions (age and gender). The children completed the questionnaire 
through a survey web tool (SurveyMonkey) using tablets in the classroom during class 
time. The students were given the necessary instructions to understand the task that was 
requested and they were forbidden to speak during this time, which were monitored by 
the class teacher. 
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2.2.3. Data analysis  
Confirmatory factor analysis (CFA) was performed using LISREL 9.2 software. The 

aim was to use a series of structural linear equations to score the degree of adjustment for 
the data obtained via the Spanish version of the questionnaire, to the two known factor-
based structures of the instrument: a 4-factor structure and another with 3 factors. Taking 
into account the ordinal nature of the data, the analysis was based on the polychoric 
correlation and asymptotic variance-covariance matrices [23–26]. The weighted least 
squares method was used to determine the model adjustment, as suggested by Jöreskog 
[25] when referring to ordinal data. The global fit of two conceptual structures to the data 
was evaluated using a set of indices [27]. The indices used were Reason for fit (Pearson Chi-
squared/degrees of freedom), RMSEA (Root Mean Square Error of Approximation), SRMR 
(Standardized Root Mean square Residual), Tucker–Lewis index (TLI), Goodness-Of-Fit 
Index (GFI) and Comparative Fit Index (CFI) [27,28]. 

In addition, Cronbach’s α and the adjusted item-total score correlation coefficients 
were calculated to analyse internal consistency. These analyses were performed using SPSS 
25.0 statistical software. 

 
2.2.4. Ethical considerations 

This study received approval from the Committee of Ethics, Animal 
Experimentation and Biosafety of the Public University of Navarre (PI-030/19). Written 
informed consent was obtained from the parents or legal guardians of the children. The 
collected data was anonymous since the data collected does not include the IP from which 
the survey was carried out. The confidentiality of the data was ensured by generating an 
identification code for each one of the participants and thus, no personal data was 
recorded.   

3. Results 

3.1. Phase I: cross-cultural adaptation 
As a result of the first stage of the study, a scale in Spanish that is equivalent to the 

original in English from a linguistic point of view was obtained (see Appendix A).  
After translation and back-translation of the items, the panel of experts identified 

one item that caused difficulty when interpreting its content. This item was “I am afraid of 
having my finger stuck”, whose literal translation in Spanish could result in different 
interpretations including trapping your finger in a door, having your finger “pinched” in 
a pulse oximeter, or having your finger stabbed to get capillary blood. After consulting the 
literature on the scale, it was decided to modify how the item was written to give it this 
latter meaning.  

Finally, the pilot test of the instrument showed that the understanding of one of the 
items by the participating children was adequate. Only one child noted that he did not 
know the meaning of the term “tongue blade”. The alternative “stick” (in Spanish: “palito”) 
was given for this term, thereby solving the comprehension problem. Taking this into 
account, it was decided to maintain the term “tongue blade” in the scale item, but that the 
child’s age would be considered, putting “stick” in brackets to clarify the term for younger 
children.  

3.1. Phase II: psychometric validation 
Firstly, the results from Barlett’s sphericity test (p<0.001) and the Kaiser-Meyer-

Olkin sample adequacy test (0.886) confirmed that the data were appropriate to carry out 
a factor-based analysis. 

Table 1 presents the indices obtained from the CFA for the 4- and 3-factor structure 
that shows that the data adjust better to the 4-factor structure. However, according to the 
high correlation found among the 4 factors, it could be thought that there may exist a more 
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general construct that underlies the 4 factors. Thus, a hierarchical CFA was performed by 
introducing one general factor as second-order factor. The results of the fit indices show a 
slightly worse fit for this model, therefore the 4-factor structure was chosen as it was the 
most appropriate. 

 

Table 1. Indices 

Indices Good fit 3 factor 4 factor 1 x 4 factor 

Reason for fit χ2/df from 2 to 6 2.72 2.45 2.51 

Root mean square 
error of aproximation 

RMSEA <0.08 0.081 
(0.070-0.093) 

0.075 (0.063-
0.086) 

0.076 (0.065-
0.087) 

Standarized root 
mean square residual 

SRMR <0.08 0.065 0.064 0.064 

Tucker–Lewis index TLI >0.90 0.92 0.94 0.94 

Goodnes-of-fit index GFI >0.90 0.88 0.89 0.88 

Comparative fit index CFI >0.90 0.93 0.95 0.95 

 
The items are distributed among the 4 factors as follows: Factor I, Intrapersonal, 

includes four items: I am afraid of (1) hurting myself, (4) seeing blood come out of me, (8) 
throwing up and (10) what I will say when I hurt. Factor II, Procedural, consists of five 
items:  I am afraid of (2) going to the doctor’s office, (3) getting a shot, (6) having my finger 
stuck, (14) having the doctor or nurse look down my throat and (17) the doctor or nurse 
putting a tongue blade in my mouth. Factor III, Environmental, comprises four items: I am 
afraid of (5) going to the hospital, (11) if I went to the hospital I would have to stay a long 
time, (13) I might die if I go to the hospital and (16) being away from my family if I go to 
the hospital. Factor IV, Interpersonal, incorporates four items: I am afraid that (7) the doctor 
and nurse will not tell me what they are going to do to me, (9) missing school if I’m sick, 
(12) my friends/family will catch something I have if I’m sick and play with them, and (15) 
the nurse or doctor will tell me something is wrong with me [11].  

On the other hand, figure 1 shows the estimated values for each of the parameters 
and the corresponding standard errors for each of the 17 items on the questionnaire, 
according to the 4-factor structure. In addition, the coefficients of determination (R²) for all 
17 items vary in a range between 0.12 and 0.51. 
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Figure 1. CFA for the 4 factor structure. 

Finally, the evaluation of the internal consistency of the instrument attained a 
Cronbach’s α of 0.87. The adjusted item-total score correlation coefficients varied between 
0.355 and 0.612. 

 
As it is presented in table 2, the evaluation of the internal consistency of the 4 factors 

present Cronbach’s α coefficients between 0.60 and 0.70. In the same table, the Cronbach’s 
α coefficients with the item removed and the adjusted item-total score correlation 
coefficients are described.  

 
Table 2. The evaluation of the internal consistency of the instrument 

 

 Cronbach’s α 
coefficient 

Cronbach’s α  
with the item 

 removed 

Corrected 
 item 
 total 

Factor I: Intrapersonal 0.70   

1.Tengo miedo a hacerme daño.  0.86 0.55 

4.Tengo miedo a ver cómo me sale sangre.  0.86 0.47 
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8.Tengo miedo a vomitar.  0.86 0.48 

10.Tengo miedo a llorar cuando me hagan 
daño. 

 0.86 0.55 

Factor II: Procedural 0.66   

2.Tengo miedo a ir a la consulta del médico.  0.86 0.47 

3.Tengo miedo a que me pinchen.  0.86 0.52 

6.Tengo miedo de que me pinchen en el 
dedo. 

 0.86 0.50 

14.Tengo miedo cuando el médico o la 
enfermera miran mi garganta 

 0.87 0.43 

17.Tengo miedo cuando el médico o la 
enfermera apoyan el palito en mi lengua. 

 0.87 0.43 

Factor III: Environmental 0.69   

5.Tengo miedo a ir al hospital.  0.86 0.47 

11.Si voy al hospital, tengo miedo a tener que 
quedarme mucho tiempo allí. 

 0.86 0.61 

13.Tengo miedo a morirme si voy al hospital.  0.86 0.48 

16.Tengo miedo a estar lejos de mi familia si 
voy al hospital. 

 0.86 0.56 

Factor IV: Interpersonal 0.60   

7.Tengo miedo a que los médicos y las 
enfermeras no me digan lo que me van a 
hacer. 

 0.86 0.45 

9.Tengo miedo a no ir al colegio si me pongo 
malo. 

 0.87 0.35 

12.Tengo miedo a contagiar a mi familia o 
amigos si estoy enfermo y juego con ellos. 

 0.86 0.50 

15.Tengo miedo a que el médico o la 
enfermera me digan que me pasa algo malo. 

 0.86 0.57 

  

4. Discussion  
The aim of this study was to complete the validation process of the Spanish version 

of the CMFS-R, originally developed by Broome and Mobley [11] to assess children’s fear 
related to healthcare situations such as diagnostic or therapeutic procedures, 
hospitalization or surgery [12]. This research has evaluated both internal consistency and 
construct validity, in addition to its factorial structure through a confirmatory factor 
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analysis. Our findings confirm that the Spanish version of the CMFS-R has been proven 
valid and reliable for its use in the Spanish context. The scale was easy to understand and 
took only around 7 minutes to complete. 

The process of translating and back-translating the CMFS-R into Spanish was 
undertaken in accordance with established guidelines [20,21] to ensure content equivalence 
between the original and translated versions. The pilot process made it possible to ensure 
the applicability of the instrument and the adaptation of the translated terms that might 
generate the most difficulty for users to interpret such as the item “I am afraid of having 
my finger stuck”, ensuring that the translation is useful and valid. During data collection 
however, it was seen that the youngest children occasionally found it hard to understand 
the term “tongue blade” (“depresor” in Spanish). In this case, this was not due to 
translation issues, but due to lack of medical terminology knowledge among the younger 
participants. When the scale is used in the future, to ensure correct comprehension of this 
item, it is recommended to include a colloquial expression for tongue blade in brackets, 
such as stick (“Palito” in Spanish). The difficulty with the medical terminology for school 
age children has been observed in a range of studies [29,30]. 

At this point, it should be mentioned that the Spanish used for the scale translation 
is Spanish spoken in Spain. In other Spanish-speaking countries, particularly in Central 
America and South America, the Spanish features different expressions and terms, so to 
use it in these contexts, it would be necessary to adapt for language and culture. 

The results of the confirmatory factor-based analysis have demonstrated that the 
Spanish version of the CMFS-R is a slightly better fit for the 4-factor structure proposed for 
the original questionnaire [11] (even with a 4-factor structure with a general factor), 
compared to the 3-factor structure in the Chaiyawat’s study for the Thai translation [19]. 
Although Abu-Saad et al. [18] identified a 2-factor structure in the Dutch version of the 
CMSF-R, this structure was not included in the CFA because information about the items 
within each factor was not available.  

Out of the four factors, Factor I, Intrapersonal, and Factor II, Procedural, encompass 
items related to unpleasant feelings such as pain or healthcare staff carrying out certain 
procedures. The items grouped into these two factors reflect the phobic agents classified in 
the blood-injection-injury phobias category listed by DSM-5 [31]. Factor III compiles factors 
referring to hospitalisation. The literature demonstrates that hospitalisation can be a 
particularly stressful experience for children due to their incomplete cognitive 
development, limited understanding of their disease or lack of strategies to deal with it 
[12,31,32]. Furthermore, the fear could increase as a consequence of being in an unknown 
environment [5]. Two of the items within Factor IV, Interpersonal, are related to the 
information provided by healthcare professionals. Several studies concluded that children 
wanted to know what was expected of them during consultations or procedures and what 
was going to happen to them then [33–35]. Even being with people they do not know 
generates fear [5]. 

Regarding the reliability of the instrument, the results show a good level of 
reliability. On the one hand, the Cronbach’s alpha located at 0.87, higher than the 0.70 set 
as satisfactory by Nunnally [22], indicates that 87% of the instrument variance is systematic, 
in other words, it represents the real differences between individuals regarding the 
perception of medical fear, while in 13% it is due to random error [36,37]. The values of 
Cronbach’s α for each of the dimensions range between 0.60 and 0.70, three of them slightly 
below the reference value of 0.70. The lower number of items is an important limit to 
achieve a good level of internal consistency, as this is not based exclusively on the average 
correlation among items, but also on the number of items [22].  

On the other hand, the adjusted item-total score correlation coefficients, also known 
as homogeneity indices or discrimination indices and that represent the contribution of 
each statement to the whole instrument, put all of them above 0.30, a value set as 
satisfactory by some authors [38]. Therefore, the high correlation which has been found 
among items suggests that the concept has been measured with a high level of reliability 
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in the sample. It is worth stressing that the reliability of an instrument may vary depending 
on the specific sample on which it is applied. The internal consistency reliability of the 
instrument in other languages has shown Cronbach's α value between 0.93 and 0.66 
[3,10,12,14], close to those found in our study. In particular, the Chinese translation of 
CMFS showed a Cronbach´s α value of 0.81 [17]. In the Thai version, the test-retest 
reliability coefficient was 0.80 [19]. Hence, the value for the Cronbach's α coefficient 
obtained in this study indicates that the Spanish version of CMFS had an acceptable 
internal consistency. 

As for  reliability, it should be highlighted that this is not the property of an 
instrument but the property of an instrument administered to a specific sample, under 
specific conditions, in this case, a group of children between 6 and 10 years old from 4 
schools in the north of Spain [37]. Consequently, it is important to continue using this 
Spanish version of the CMFS-R scale in other studies, with other samples, in other contexts 
and evaluate its reliability in them. Additionally, in order to complete the psychometric 
evaluation of the Spanish version of the CMFS-R, future studies should analyse additional 
psychometric properties such as criterion validity or test-retest validity. 

In their review, Foster and Park [12] identified potential disadvantages of the CMFS-
R due to its limited psychometric support in terms of criterion, discriminant and construct 
validity and the insufficient testing performed with children from different cultural 
backgrounds. Our study helps compensate some of these limitations, as its validity has 
been proven in the Spanish culture. Furthermore, the results of our  study offer additional 
evidence about the construct validity of this instrument. 

 The present study contributes to a better understanding of the medical fear 
experienced by children during medical visits or when performing procedures, which can 
have short- and long-term consequences on their physical and mental health (1,39,40). It is 
related to patients’ negative results as a delay in recovery, increase in the pain level or 
greater likelihood of infection [12]. Given that it is such a frequent emotional response 
among the infant population, it is advisable that health professionals consider and handle 
it properly through healthcare for the paediatric population. Therefore, it is essential to 
find a convenient and evidence-based assessment tool to improve knowledge on this 
phenomenon. Using a reliable measuring instrument can also make it possible to evaluate 
the efficacy of the interventions designed to reduce the degree of medical fear in children. 
This study offers a valid and reliable instrument that can be used both in the clinical field 
and in research in the Spanish context, to score children’s fear in the medical environment. 

5. Conclusions 
This study presents a Spanish version of the CMFS-R scale that reports an acceptable 

level of validity and reliability, but that requires further studies in other contexts and with 
other samples that help to reinforce the results obtained regarding the psychometric 
characteristics of the scale. The use of a valid instrument to measure medical fear in the 
paediatric  population is essential both in the clinical field and in research, to determine 
interventions intended to improve this negative experience suffered by many children in 
contact with the healthcare context and relations with medical and nursing staff.  
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Appendix A. “Child Medical Fear Scale” in Spanish. 

INSTRUCCIONES PARA LOS NIÑOS: Te voy a hacer unas preguntas sobre lo que piensas cuando 
estás enfermo, vas a un médico o vas al hospital. Quiero que me digas hasta qué punto te da miedo 
cada una de las frases que te voy a leer. Por ejemplo, si digo “Tengo miedo a vomitar si me pongo 
malo”, quiero que me digas si no tienes nada de miedo, si tienes un poco de miedo o mucho miedo 
de vomitar cuando estás malo. ¿De acuerdo? ¿Quieres preguntarme algo antes de empezar? 

  Nada de 
miedo 

Un poco 
de miedo 

Mucho 
miedo 

  
1. Tengo miedo a hacerme daño. 
2. Tengo miedo a ir a la consulta del médico. 
3. Tengo miedo a que me pinchen. 
4. Tengo miedo a ver cómo me sale sangre. 
5. Tengo miedo a ir al hospital. 
6. Tengo miedo de que me pinchen en el dedo. 
7. Tengo miedo a que los médicos y las enfermeras 

no me digan lo que me van a hacer. 
8. Tengo miedo a vomitar. 
9. Tengo miedo a no ir al colegio si me pongo malo. 
10. Tengo miedo a llorar cuando me hagan daño. 
11. Si voy al hospital, tengo miedo a tener que 

quedarme mucho tiempo allí. 
12. Tengo miedo a contagiar a mi familia o amigos si 

estoy enfermo y juego con ellos. 
13. Tengo miedo a morirme si voy al hospital. 
14. Tengo miedo cuando el médico o la enfermera 

miran mi garganta 
15. Tengo miedo a que el médico o la enfermera me 

digan que me pasa algo malo. 
16. Tengo miedo a estar lejos de mi familia si voy al 

hospital. 
17. Tengo miedo cuando el médico o la enfermera 

apoyan el palito en mi lengua. 
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