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Aims The Roy Adaptation Pattern is a useful way to involve patients with amputation in the 
treatment processes. This study aimed to psychometry the Roy adaptation questionnaire on 
veterans with lower limb amputation.
Instrument & Methods This descriptive study was carried out on 325 veterans with lower 
limb amputation referred to the Veterans Clinic of the Kosar Orthosis and Prosthesis Center 
in Tehran in 2018. Data were collected by the Roy Adaptation Model and a demographic 
questionnaire. Data were analyzed using SPSS 22 software through sampling adequacy index 
and Bartlett’s sphericity test, and the method of exploratory factor analysis. The reliability of 
the questionnaire was also assessed by the test-retest method and the instrument’s internal 
consistency.
Findings The final questionnaire consisted of 20 items in four physiological dimensions: 
self-perception, dependence/independence, and role-play. The results of exploratory factor 
analysis showed that the four factors represent 47.57% of the variances. In determining 
reliability, the agreement between test-retest responses in terms of intra-cluster correlation 
(ICC) for the whole instrument was 0.911. The Cronbach’s alpha value of the questionnaire 
was calculated to be 0.876.
Conclusion The Roy adaptation questionnaire can examine different dimensions of 
adaptation in veterans with lower limb amputation and can increase their adaptability and 
quality of life.
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Introduction 
War has direct and indirect effects on soldiers' 
physical and mental health, veterans, and victims [1]. 
According to the statistics of the Veterans 
Foundation, more than 400,000 veterans (with 
spinal, chemical, psychological, and amputation 
problems) are living in the country [2]. About 20,801 
people in Iran suffered from upper or lower limb 
amputations caused by the Iran-Iraq War in 1980-
1988, of which approximately 12,981 patients had 
lower extremity amputations at various levels [3]. 
Any defect in the organs of the body can affect 
different aspects of human life [4]. Amputation is one 
of the most disturbing events that people may 
experience in their life [5]. In countries that have 
recently experienced war, about 80% have 
experienced amputations [6]. 
The most common amputation due to war injuries is 
lower limb amputation [7]. Amputation causes a 
severe decrease in physical activity and mobility of 
the persons and prevents them from performing 
their natural role, and leads to significant problems 
in their lives [8]. Therefore, it is necessary to take 
interventions to make a normal life and 
compatibility with the created conditions for these 
patients [9]. However, the passage of time increases 
the adaptation of chronic patients to their disease. 
Because resilience is a dynamic process, and people 
can adapt to the situation over time. This process 
allows them to maintain their healthy function [10]. 
Evidence has shown that in chronic diseases, 
patients' adaptation to long-term side effects has an 
effective role in controlling the disease and 
improving their quality of life [4, 9, 11]. One of the 
practical and effective models in nursing is the Roy 
Adaptation Model [12, 13]. Roy considers the degree of 
adaptation as the effects of the three principal, 
contextual and residual stimuli. Manipulation of 
these stimuli during the care program increases the 
rate of adaptation and thus better control of the 
disease. It also states that adaptation includes 
physical adaptation (physiological dimension) and 
psychological adaptation (self-perception, role-
playing, independence/dependence) [14]. 
The results of several studies showed an 
improvement in caring activities, concentration, 
organization of care for chronic patients, and an 
increase in adaptive responses in these patients in 
all four dimensions of the Roy Adaptation Model, 
after interventions based on this model [11-15, 17]. The 
results of other studies showed that guided training 
based on the Roy Adaptation Model improves 
adaptation and coping strategies in veterans with 
lower-limb amputation [4, 9]. 
Veterans with lower limb amputation have suffered 
from this condition for many years. Therefore, 
assessing their compatibility to perform physical, 
mental, and social health interventions requires 
access to a standard instrument. Researchers 
designed the Roy Adaptation Questionnaire in 

veterans with limb amputation and confirmed its 
face validity, content validity index (CVI), and 
content validity ratio (CVR). However, the 
psychometrics of this tool has not been performed 
yet. Therefore, due to the high number of veterans 
with lower limb amputation, especially in Iran, and 
the need to assess and improve their compatibility, 
the present study aimed to psychoanalyze the Roy 
Adaptation Questionnaire in veterans with lower 
limb amputation. 
 
Instrument and Methods  
This descriptive study was carried out on 325 
veterans with lower limb amputation referred to the 
Veterans Clinic of the Kosar Orthosis and Prosthesis 
Center in Tehran in 2018. Four hundred fifty 
veterans with lower extremity amputation were 
included in the study by convenience sampling 
method. The sample size was determined following 
the necessary standards to apply the factor analysis 
method. The acceptable sample size for factor 
analysis is proportional to the number of tool items, 
and 5-10 people were considered for each item [19]. 
Three hundred veterans with lower extremity 
amputation were studied to assess factor validity 
(exploratory factor analysis) according to the rule of 
thumb for determining the sample size in factor 
analysis and the number of items of the instrument 
(in various studies, the sample size of 300 people 
has been considered suitable for exploratory factor 
analysis [20]). Participants were selected and studied 
with maximum diversity. The inclusion criteria were 
the ability to read and write, a range of age lower 
than 65, and a lack of a psychological, spinal cord, 
and chemical injury. The exclusion criteria as 
unwillingness to continue participating in the study. 
The demographic questionnaire was used to 
investigate the education occupation and marital 
status. The initial version of the Roy compatibility 
pattern questionnaire [18] was used through a review 
of research and resources in the ROV compatibility 
pattern and its four dimensions, and the extraction 
of the concept of compatibility based on this model 
and its main dimensions for veterans with lower 
limb amputation. Based on previous results, content 
validity ratio (CVR) and content validity index (CVI) 
including 35 questions in four physiological (15 
items), self-concept (11 items), 
dependence/independence (4 items) and role-play 
(5 items) were more than 0.51 and 0.79, 
respectively [18]. The scoring of the items is based on 
the 5-points Likert scale (never, rarely, sometimes, 
most of the time, and always). The scoring is based 
on mathematical logic [22], ranging from a minimum 
score of 20 to 100. The higher scores show the 
higher compatibility in the subjects. Items 1, 4, 5, 6, 
7, and 8 in the physiological dimension and items 1 
and 2 in the dependence/independence dimension 
were scored reversely. The scores of 36-20, 52-36, 
68-52, 84-68, and 100-84 represent very weak, 
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poor, moderate, good, and very good compatibility. 
The moral principles raised in the Declaration of 
Helsinki were respected [21]. 
The ethical principles of this research are receiving 
approval of the Engineering and Medical Research 
Institute of Veterans, oral consent from the subjects 
studied, observance the principle of confidential 
information, freedom of participants for canceling 
their participation at any time of the research, 
observance the rights of the authors in using texts 
and electronic resources. The questionnaires were 
provided to the Veterans Clinic of the Kosar Orthosis 
and Prosthesis Center subjects by one researcher 
who received the necessary training. KMO (Kaser-
Meyer-Olkin) method was used to confirm factor 
validity. The factor analysis method is one of the 
most reliable methods in determining the structures 
of instruments that measure the psychological 
characteristics, and the researcher can ensure the 
validity of their tools for the target population using 
this method. KMO was calculated, and a Bartlett test 
was used to evaluate the adequacy of sampling. To 
determine the reliability of the instruments by the 
test-retest method and reporting the Intra Class 
Correlation, 25 veterans with lower limb amputation 
filled out the questionnaires twice at an interval of 2 
weeks; also, the internal adaptation of the 
instrument was evaluated using Cronbach's alpha 
test through SPSS 22 software. 
 
 
Findings 
Three hundred twenty-five veterans participated in 
the study. The average age of the subjects was 
53.85±4.63. The demographic characteristics of the 
subjects are shown in Table 1. 
 
 
Table 1) Frequency of demographic characteristics of the 
subjects (N=300) 
Variable Number (Percent) 
Education level  
Diploma and high school 155 (51.7) 
Associate Degree 30 (10.0) 
Bachelor 70 (23.3) 
Master & Ph.D 45 (15.0) 
Marital status  
Married 114 (38.0) 
Single 186 (62.0) 
Occupation status  
Employed 88 (29.3) 
Retired 102 (34.0) 
Retired medicine 60 (20.0) 
Disabled 50 (16.7) 
 
 
The rate of KMO ratio was higher than 7.0; therefore, 
the data had the necessary adequacy for exploratory 
factor analysis. There was a sufficient correlation 
between the items based on Bartlett's sphericity test 

(Table 2). 4 factors were extracted according to the 
scree plot (Chart 1). 
The results showed four factors with an explanation 
of 47.578% of variances. The factor load of each 
variable for each of the factors was calculated 
separately (Table 3). In this matrix, the variables 
with a high correlation with each other were 
assigned within a factor. The factor loads were 
between 0.40-0.76, which were more than 0.3, and 
showed significance levels. 
 
 
Table 2) Results of the KMO sampling index and 
Bartlett's sphericity test  
Feature Value 
KMO(sampling adequency) 0.762 
Bartlett's sphericity test 0.846 
Degree of freedom 190 
Significance level <0.0001 
 
 

 
Chart 1) Number of factors of Roy Adaptation Questionnaire on 
veterans with lower limb amputation 

 
 
Some of the items that were considered in the 
dimensions in the initial questionnaire were 
transferred to other dimensions based on the results 
of the factor load, due to more consistency with the 
studied and influential areas in other dimensions or 
because the participants did not think enough in 
response to the questionnaire items. Accordingly, 
the first question in the 
"dependence/independence" dimension has 
transferred to the seld-perception dimension. Also, 
according to the factor analysis results, the number 
7 question has transferred to the 
"dependence/independence" dimension. Also, 
according to the factor analysis results, out of 35, 7, 
5, 1, and 2 items of the physiologic, self-perception, 
dependence-independence, and role-playing were 
removed, respectively, due to the lack of factor load 
in any of the factors. Therefore, the number of items 
in the questionnaire was reduced from 35 to 20 
items. Finally, the questionnaires were filled out by 
25 subjects. The reliability results of the 
questionnaire are shown in Table 4. 
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Table 3) Factors extracted from factor analysis using Promax rotation and structure matrix of items 
Dimension Item Number Item Factor 

1 2 3 4 
Physiologic 3 How many have you used medicine, massage, and other 

methods for falling asleep? 
0.472    

4 How difficult is it for you to fall asleep? 0.527    
7 How much has your appetite changed? 0.495    
8 To what extent have you had difficulty defecating? 0.766    
9 To what extent have you feel burning when urinating? 0.524    
10 How normal do you think your urination was? 0.633    
11 How often do you think your defecation is normal? 0.621    
13 How much pain do you feel in your chest? 0.446    

Self-perception 16 How much do you care about your appearance?  0.495   
19 How satisfied are you with your occupation?  0.401   
23 To what extent have you been able to overcome your 

anxiety? 
 0.521   

24 How many times did you invite your family and friends to 
your home? 

 0.677   

25 How much have you attended mass gatherings (mosques, 
weddings, etc.) or parties? 

 0.623   

27 How close do you feel to your family and friends?  0.527   
Role play 31 How much does it fit between what you expected of yourself 

and what others expected of you? 
  0.497  

32 How clear was the expectation of others from you?   0.723  
33 To what extend have been expectations of yourself and 

others within your capabilities? 
  0.554  

Dependence 
/ Independence 

22 To what extend have you talked about your feelings or 
problems with others? 

   0.418 

28 To what extent has it created communication with family and 
relatives for you. 

   0.573 

30 How much do you feel dependent on others in your daily 
work? 

   0.571 

 
Table 4) Results of intraclass reliability and Cronbach's alpha by 
factors (n=25) 
Reliability CI95%  ICC p-

value 
Intraclass 0.810-0.959 0.911 <0.001 
Cronbach's alpha    
Physiological dimension 0.916-0.983 0.962 - 
Self-perception dimension 0.728-0.947 0.878 - 
Dependence/Independence 
dimension 

0.605-0.924 0.822 - 

 
Discussion 
Due to the lack of standard questionnaires to assess 
adaptation based on the Roy model in veterans with 
lower limb amputation, the present study aimed to 
psychometrics of the instrument. 
Amputated veterans have problems adapting to 
their "physiological" dimension due to their chronic 
illness's physical and psychological effects. 
According to the Roy Adaptation Model and studies 
in this field, the questionnaire items in the 
physiological dimension include five basic 
physiological needs, including activity and rest, 
nutrition, defecation, oxygenation, and protection 
[23]. In the dimension of "self-perception", Roy 
introduces three cases of self-objectivity, self-
personality, and self concerning others [24]. The 
findings also indicate the importance of personality 
and psychological characteristics of amputated 
veterans, self-satisfaction and activities, and 
interaction with family and community in the 
dimension of "self-perception". According to Roy, 
the problems that need to be considered in the "role 

play" dimension are as follows: 1) Role-playing 
failure in which a person is unable to perform 
previous behaviors about her/his role; 2) Role 
conflict when others' expectations of the individual 
differ from one's own [24]. The questionnaire items 
designed in the role-playing dimension also showed 
the problems of veterans in this dimension; because 
veterans, depending on their physical and mental 
condition may have conflicts or inadequacies in the 
roles and abilities of themselves and others. The 
"independence/dependency" dimension focuses on 
how people communicate, their goals, structure, and 
the extent of their relationships [25]. Problems with 
this dimension can occur in the following two ways: 
1) disorder in being dependent; 2) disorder in being 
independent. Problems in this dimension may also 
arise in rejection, aggression, violence, competition, 
lack of cooperation, and desire to be alone [23]. The 
items related to this dimension of the questionnaire 
also focus on the communication and support 
system veterans. 
Based on the research background, it was found that 
several studies have been performed to evaluate the 
adaptation based on the Roy Adaptation Pattern in 
different target groups; in each of these studies, a 
tool has been used to evaluate and measure the 
compatibility of patients. In the Kisacık study, 
investigating nursing interventions based on the Roy 
adaptation pattern in patients undergoing 
hemiglossectomy surgery, behaviors of the patients 
were assessed in four dimensions of Roy adaptation 
pattern, and objective and subjective information 
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was recorded [26]. This study is consistent with the 
present study in terms of examining the four 
dimensions of the Roy model; however, due to the 
difference in observational behavior and results of 
the interventions and the research community, it is 
not consistent with our study. In a study, Kavradim 
investigated the effect of intervention based on the 
Roy Adaptation Model by training and telephone 
follow-up method on the quality of self-efficacy of 
patients after myocardial infarction. In this study, 
the Roy Adaptation Scale developed by Calista Roy 
was used to evaluate the adaptation process [27]. In 
another study, an instrument was designed to 
investigate the effect of an educational program 
based on the Roy Adaptation Model on the 
adaptation of patients with obstructive pulmonary 
disease. Like the previous study instrument, it 
included all the dimensions of the Roy adaptation 
model. However, the instrument psychometrics was 
not assessed [15]. Lee et al. used the Roy adaptation 
model in developing prenatal screening tools [28]. In 
the designed instrument of Lee et al., all four 
dimensions of the Roy Adaptation Model have been 
considered, and the psychometrics of the instrument 
has been assessed, but their research is different 
from the present research in terms of the statistical 
population. In another study performed on diabetic 
patients, the instrument used was the Roy 
recognition and recognition form, in which the 
physiological dimension of the samples was not 
assessed due to the specific conditions of diabetic 
patients. Using this form, patients were interviewed 
[29]. In addition to reviewing the Roy Adaptation 
Pattern in all four dimensions and performing 
instrument psychometrics, the instrument is 
designed to be easier to analyze and requires less 
time.  
Mohammadpour investigated the effect of 
intervention based on the Roy Adaptation Model on 
self-perception in first pregnant women. The 
research instrument was a questionnaire to assess 
the level of adaptation in the dimension of self-
perception based on the Roy Adaptation Model 
consisting of three areas of "spiritual-moral self, self-
stability and expected self" and a total of 22 items 
ranked on the Likert scale. The instrument of the 
above study includes only one dimension of the Roy 
Adaptation Model, and, unlike the present study, the 
psychometrics of the instrument has not been 
measured, and the research community is different. 
Various other studies were conducted to investigate 
the effect of implementing a care program based on 
the Roy Adaptation Model on different research 
units [31-33]. In the mentioned studies, as in the 
present study, all four dimensions of the Roy 
Adaptation Model were examined, but these studies 
are not in accordance with the present study in 
terms of the research community and the lack of 
instrument psychometrics. In another study that 
examined the effect of a care program on the 

physiological adaptation of type 2 diabetic patients 
based on the Roy Adaptation Model, the instrument 
included the descriptive items of Roy's four 
dimensions [11]. It is difficult to fill out the 
descriptive questionnaires by patients and nurses, 
and its analysis requires more time. Therefore, the 
researchers found it necessary to design an 
instrument that is easier to analyze and requires less 
time. So, Hekary, in a study on women with coronary 
artery disease, used various scales to assess four 
dimensions of the Roy Adaptation Model [17]. 
In addition to designing the items based on the Roy 
Adaptation Model, attempts have been made to 
address all subscales related to the four dimensions 
based on the framework of this model, and 
psychometrics of this model has been performed, 
which is effective in designing the proper 
instrument. Efforts were also made to design the 
objective and behavioral items so that veterans with 
lower-limb amputations could easily understand 
and answer them. It is recommended to conduct 
more research to use this instrument more 
comprehensively in different clinical centers for 
veterans and to conduct similar research to design 
similar instruments for different target groups. 
Health care professionals, especially nurses, can use 
this instrument in clinical centers to provide more 
effective care to veterans with lower limb 
amputation and take effective steps to improve 
these patients' adaptation and quality of life. 
In such studies, a cumulative variance probability of 
less than 50% is not unexpected; because the 
samples may not have the right conditions to 
respond, and the sample size is limited, which is one 
of the research limitations. 
 
Conclusion 
The designed instrument has the face, content, 
factor validities, and acceptable reliability, which 
indicate its suitability for measuring the 
compatibility of veterans with lower limb 
amputation based on the Roy Adaptation Model and 
providing better services in the field of care for 
these patients. 
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