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RESUMO 
 
 

Contexto: Adesão aos medicamentos imunossupressores após o transplante de 

fígado é essencial para a manutenção do enxerto e evitar desfechos negativos, 

portanto, são necessárias medidas que avaliem de forma precisa a não-adesão. 

Objetivos: Traduzir e validar a Escala de Adesão a Terapia Imunossupressora (ITAS) 

em português brasileiro para receptores de transplante hepático e verificar, através de 

revisão de literatura, a mensuração da adesão a partir dos níveis sanguíneos de 

imunossupressores. Métodos: A revisão dos artigos em língua inglesa foi realizada 

através da base de dados Medline, entre 2006 e 2016 por dois autores independentes. 

No estudo original, 139 participantes foram avaliados usando a versão em português 

da ITAS e da Baasis com objetivo de avaliar as propriedades psicométricas. 

Resultados: Quatro estudos foram incluídos na revisão e todos foram heterogêneos 

quanto a análise da adesão. O coeficiente α de Cronbach foi de 0,830. ITAS e BAASIS 

apresentaram correlação significativa, com o coeficiente ρ de Spearman = 0,300 (S = 

309,580; p <0,001). A área sob a curva de Receiver Operating Characteristics (ROC) 

foi de 0,638 (IC 95%: 0,557 - 0,715). Os resultados da análise fatorial indicaram que 

o fator “descuido” obteve carga mais alta, e o fator "sentir-se pior" foi o mais baixo, de 

acordo com a classificação. Conclusões: Mensurar adesão em transplantados de 

fígado através dos níveis sanguíneos é uma estratégia possível, porém há uma 

escassez de artigos na literatura. A versão em Português da ITAS possui propriedades 

psicométricas adequada para mensurar adesão medicamentosa imunossupressora, 

em transplante hepático. 

Palavras-chave: Adesão. Terapia imunossupressora. Psicometria. Transplante 

hepático. 

 

  



 
 

 
 

ABSTRACT 

 
 
Background: Adherence to immunosuppressive drugs after liver transplantation is 

essential for maintaining the graft and avoiding negative outcomes, therefore, 

measures that accurately assess non-compliance are necessary. Objectives: To 

translate and validate the Immunosuppressive Therapy Adhesion Scale (ITAS) in 

Brazilian Portuguese for hepatic transplant recipients and to verify, through a literature 

review, the measurement of adhesion from the immunosuppressive blood levels. 

Methods: The review of articles in English was conducted through the Medline 

database between 2006 and 2016 by two independent authors. In the original study, 

139 participants were evaluated using the Portuguese version of ITAS and Baasis to 

evaluate the psychometric properties. Results: Four studies were included in the 

review and all were heterogeneous regarding the adhesion analysis. The Cronbach's 

α coefficient was 0.830. ITAS and BAASIS showed a significant correlation with 

Spearman's ρ coefficient = 0.300 (S = 309,580; p <0.001). The area under the Receiver 

Operating Characteristics (ROC) curve was 0.638 (95% CI: 0.557 - 0.715). The results 

of the factorial analysis indicated that the "neglect" factor had a higher load, and the 

"feel worse" factor was the lowest, according to the classification. Conclusions: 

Measuring adhesion in liver transplants through blood levels is a possible strategy, but 

there is a shortage of articles in the literature. The ITAS Portuguese version has 

adequate psychometric properties to measure immunosuppressive drug adherence in 

hepatic transplantation. 

Keywords: Adherence. Immunosuppressive therapy. Psychometry. Liver 

transplantation.
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1 INTRODUÇÃO 

 

 

As hepatopatias representam um grave problema de saúde pública e são a 

oitava causa de morte no Brasil. O transplante de fígado é uma opção de tratamento 

para pacientes com insuficiência hepática, na maioria dos casos trata-se da única 

alternativa para sobrevivência. Quando submetido ao transplante, o uso contínuo da 

medicação imunossupressora é extremamente necessário para evitar a perda do 

enxerto e morte. No entanto, apesar dos pacientes serem instruídos pela equipe de 

saúde sobre as consequências indesejáveis, a não adesão ocorre em proporção 

significativa. Além disso, gera impactos financeiros para o sistema público de saúde. 

No Brasil, já foram realizados 15.734 transplantes hepáticos, nos últimos dez 

anos (1), colocando o país em segundo lugar em relação ao número de procedimentos 

realizados no mundo. As doenças hepáticas e mortes relacionadas sobrecarregam o 

sistema público e não há perspectivas de diminuição de casos por diversas etiologias.  

Adesão ainda continua sendo um desafio por envolver variáveis complexas do 

comportamento humano; é definida pela Conferencia Consenso (2) como qualquer 

desvio ao tratamento medicamentoso capaz de influenciar no efeito pretendido pela 

droga. Para mensurar a adesão, existem métodos diretos (níveis sanguíneos e 

observação da adesão) e indiretos (contagem de comprimidos, monitoramento 

eletrônico, auto-relato, dentro outros). Os instrumentos de auto-relato podem facilitar 

a identificação dos pacientes que seguem corretamente ou não o regime 

medicamentoso, pela característica da fácil acessibilidade e baixo custo, favorecendo 

possibilidades de intervenção para evitar consequências negativas e risco a vida do 

transplantado. 

No Brasil, existem algumas escalas que avaliam adesão medicamentosa de 

forma geral, no entanto, poucos são os instrumentos para a população transplantada. 

Adicionalmente, não se conhece uma escala específica em português brasileiro para 

pacientes transplantados de fígado. Portanto, faz-se necessário a adaptação de um 

instrumento para esta população. 

A Immunosuppressant Therapy Adherence Scale (ITAS) foi desenvolvida por 

Chisholm e colaboradores em 2005. As respostas foram projetadas em percentagem, 

ao invés de sim ou não. Os níveis de opção de resposta são: 0% do tempo, 1-20% ', 
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21-50% e mais de 50%. Posteriormente, uma reavaliação psicométrica foi realizada e 

verificou-se que a ITAS é um instrumento válido para avaliar adesão.  A escala possui 

características como baixo custo e pode ser respondida em poucos minutos, em 

relação a outras medidas de adesão.  

Identificar pacientes não aderentes pode contribuir, primeiramente para uma 

melhor compreensão do fenômeno da baixa adesão terapêutica, além de   favorecer 

a promoção de intervenções que possam contribuir para aperfeiçoar os cuidados em 

saúde, reduzindo taxas de mortalidade por rejeição de enxertos. 
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2 OBJETIVOS 

 

 

2.1 Geral 

Traduzir e validar a Escala de Adesão a Terapia Imunossupressora (ITAS) em 

português brasileiro para receptores de transplante hepático e verificar, através de 

revisão de literatura, a mensuração da adesão a partir dos níveis sanguíneos de 

imunossupressores. 

 

2.2 Específico 

Revisar a literatura acerca da adesão medicamentosa e correlatos de níveis 
sanguíneos medicamentosos. 

Testar as propriedades psicométricas do instrumento ITAS em transplantados 
de fígado;  

Avaliar a confiabilidade da escala ITAS, verificando a consistência interna dos 
seus itens. 
 

Avaliar a validade de critério e de constructo da versão em Português em uma 
amostra de pacientes transplantados de fígado. 
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5 RESULTADOS 
 
 
 
5.1 Artigo de Revisão 
 
 
Ana Paula Jesus-Nunes, Tayne Miranda, Lucas C. Quarantini  

 

Postgraduate Program in Medicine and Health, Universidade Federal da Bahia, 

Salvador, Brazil. 

University Hospital, Universidade Federal da Bahia, UFBA, Salvador, BA, Brazil. 

 

Blood immunosuppressant levels and measure adherence in liver 
transplantation: literature review 

 

Background and aim. Nonadherence is deeply related with graft loss and patient 

survival. This study aimed conduct a review of the literature on the adherence in liver 

transplant using blood immunosuppressant levels. Methods We performed a 

retrospective review of the last ten years with PubMed and MEDLINE searches using 

the following search terms: medication adherence or medication compliance or 

medication noncompliance or medication nonadherence or medication persistence 

and liver transplantation or hepatic transplantation. Results Four studies were 

included in the review. There is no homogeneity in the categorization of accession-

related data. Conclusions. The findings suggest that immunosuppressant serum 

levels are useful for measurement of adherence, without be, however, a gold standard 

for analysis. 

 

Keywords: medication adherence, liver transplantation, immunosuppressant levels  
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Introduction 
 
 

Liver transplantation is the main treatment for patients with liver failure and 

adherence to medications is essential for graft survival [1]. Despite this, the study of 

adherence remains a challenge [2]. The Consensus Conference defined 

nonadherence (NA) as: “Deviation from the prescribed medication regimen sufficient 

to influence adversely the regimen's intended effect” [3]. NA to immunosuppressants 

affects about one-third of patients [4] and increases the likelihood of graft loss and 

death, resulting in higher financial costs for the health systems. [5]; [6]. 

There are many methods for measuring adherence to medications 

immunosuppressant, without, however, a consensus on the gold standard [7], [8, 9]. 

Examples of indirect methods are patient's clinical evaluation, self-reports, pill counts, 

and electronic medication monitors. The direct methods are based on the observation 

of the administration of therapy and measurement of blood levels of 

immunosuppressive [7]. 

NA has a significant relationship with graft loss and death [5], and influence 

immunosuppressive drug level variability [10]. Therefore, the main purpose of this 

study was to conduct a review of the literature on the adherence in liver transplant 

using blood immunosuppressant levels. Measurement of adherence through this direct 

method might help health professionals in intervention to prevent graft loss and other 

negative consequences. 

 

Methods  
 

 

2.1. Search strategy and study selection 
The electronic database PubMed and MEDLINE on November 2016 were searches of 

the literature between 2006-2016. The following string terms were used: medication 

compliance OR medication adherence OR medication persistence OR medication 

noncompliance OR medication nonadherence AND hepatic transplantation OR liver 
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transplantation. The language of the literature was restricted to English. Studies were 

identified and selected independently by two reviewers according to inclusion and 

exclusion criteria. Any disagreement of the study selection was resolved by discussion 

and a third author was requested for adjudication. 

 

2.2 Eligibility criteria  

 

The studies were considered eligible if they completed the following inclusion criteria: 

originals studies, published in the last ten years, which measured adherence in adult 

liver transplantation using immunosuppressant serum levels. The exclusion criteria 

were as follows: pediatric liver transplantation and transplantation of other organs. 

 

2.3 Data extraction  

 

Relevant data was extracted using a form by two authors independently, containing: 

journal, study design, sample characteristics and outcome assessed. 

 

Results 
 
 
A total of 100 articles were found in the database searches. After filtering the results, 

19 studies were screened for primary analysis and four met the inclusion criteria for 

the review (Figure 1).  
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Figure 1. Flow chart detailing inclusion and exclusion selection criteria 
 
 

The four studies are retrospective. Table 1 provides a summary of recent (published 

in 2006 or later) studies examining adherence and immunosuppressant levels in liver 

transplant recipients [11-14]. 

 
Table 1. Identification of articles relating to the adherence and immunosuppressant levels 

Autor/ano Journal Design Participants Resultados 

Serper, 
Patzer at al. 
2015 

Liver 
transplantation 

Retrospective 105  Roughly one-third (32%) of 
patients were nonadherent 
according to tacrolimus levels 
(SD ≥ 2.5 µg/dL). 

Christina 
Annunziato 
et al. 2014 

Liver 
transplantation 

Retrospective 
cohort 

150 The Medication Level 
Variability Index (MLVI) was 
higher in patients who had 
rejection, with a cutoff point of 
2.5. 

Lieber and 
Volk (2013) 

Digestive 
Diseases and 
Sciences 

retrospective 
cohort  

Sample A: 318/ 
Sample B: 359 

Standard Deviation (SD) 
tacrolimus levels were 
measured between 6 and 18 
months post-transplant. Non-
adherence was found in 22% 
and 62% of subjects.  

Records identified through 
database searching 

(n = 100 ) 

Records excluded 
(n =  81 ) 

Full-text articles assessed 
for eligibility 

(n =19   ) 

Full-text articles excluded 
during second analysis  

(n = 15 ) 

Studies included in 
qualitative synthesis 

(n = 04 ) 

http://link.springer.com/journal/10620
http://link.springer.com/journal/10620
http://link.springer.com/journal/10620
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O’Carroll, 
McGregor et 
al. (2006) 

Liver 
transplantation 

Retrospective 302 living patients 
and 51 patients 
who had died. 

The percentage of 
immunosuppressant levels 
found to be below the minimum 
level (5 μg/L and 60 μg/L for 
tacrolimus and ciclosporin, 
respectively) 

 

In the first study, Serper and colleagues [11] contacted 105 participants, recruited from 

two transplant centers. The measure of non-adherence was Standard Deviation 

(SD)SD ≥ 2,5ug/dl, calculated from at least 6 outpatient values. According to these 

results, one-third (32%) of patients using tacrolimus were nonadherent. 

Christina et al. [12] carried out a retrospective cohort in 150 participants to evaluate 

the variability between individual measures of blood levels of tacrolimus, resulting the 

Medication Level Variability Index (MLVI).A threshold of 2.5 was used. The patients 

with biopsy-confirmed rejection had MLVI higher, concluding the MLVI is associated 

rejection likely related to nonadherence in adult liver transplant recipients.  

A retrospective cohort study [13], was studied a immunosuppressant variability, 

considering SD tacrolimus levels were measured between 6 and 18 months post-

transplant. The sample A (n= 318), the median SD of tacrolimus level was 2.1 (range 

0.3–11.2) and 0.56 higher standard deviation associated with non-adherence. In 

sample B (n = 359) demonstrated that a increased drug variability was associated with 

a higher risk of graft failure. The results demonstrate that SD tacrolimus can be used 

to measure non-adherent behavior. 

In a retrospective study [14], the minimum required was 5 μg/L for tacrolimus and 60 

μg/L for cyclosporine. The data were collected in 302 living patients and 51 patients 

who had died and the result demonstrate that 15% showed low blood 

Immunosuppressant levels on more than a quarter of occasions. However, other 

methods were utilized for measure adherence: behavioral and self-report. 

 

Discussion 
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To our knowledge, this is the first review to analyze the blood immunosuppressant 

levels as a measure of adherence in liver transplant recipient patients. The variability 

in blood levels occasion negative consequences [15], therefore, it is important to 

identify patients at risk of poor medication adherence and it is necessary to adopt 

measures to assess adherence with the prescribed treatment. Based on the evidence 

reviewed in this article, there is no homogeneity in the categorization of accession-

related data. The authors use different criteria, demonstrating that there is no 

consensus in the evaluation of immunosuppressive levels. 

 

The below the minimum level can be explained by poor adherence to the 

immunosuppressant medication [14], characterizing an advantage of direct methods, 

because, often, patients tend to omit about adherence through self-reporting. A study 

indicated a lower prevalence nonadherence measured by self-report than that obtained 

with immunosuppressant levels and evidences the importance of strictly capturing 

nonadherence [11]. To date, there is no gold standard for detecting adherence to 

immunosuppressant [7-9]. 

 

This method has limitations, because it measures only medication intake during the 

last days of blood collection [16] and it is possible that the best results are reflected 

when they were taking their medications correctly [11].  

 

The number of original studies about adherence and blood immunosuppressant levels 

conducted with liver transplant patients adult is still very limited. This study 

demonstrates that the literature on the subject is still scarce, although it is an extremely 

relevant phenomenon. 

 

Conclusion 
 
Measure adherence to medications immunosuppressant through serum levels is a 

practical method, but with limitations, mostly because there is no consensus about the 

critical levels that suggest non-adherence. More studies on adherence and 

immunosuppressant serum levels are required to better understand the topic and 

intervene in nonadherence patient. 
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ABSTRACT 
 
 
Introduction and aim Transplant recipients are chronically ill patients who rely on 

medical treatment throughout life to achieve positive results. Despite that, medication 

nonadherence after liver transplantation is extremely common. The self-report, one of 

several methods for measuring adherence, is easy to apply and low cost. Thus, this 

study aims to translate and validate the Immunosuppressant Therapy Adherence 

Instrument (ITAS) in Brazilian Portuguese for liver transplant recipients. Materials and 
methods A total of 139 liver transplant recipients were selected from a general 

hospital, who were assessed by using the Portuguese version of ITAS. The scale was 

translated based on the model proposed by Wild et al. and its psychometric properties 

were assessed. Results. The average Cronbach’s α coefficient was 0.830. ITAS and 

Basel Assessment of Adherence with Immunosuppressive Medications Scale 

(BAASIS) presented significant correlation, with a Spearman’s ρ coefficient = 0.300 (S 

= 309,580; p < 0.001). The area under the receiver operating characteristics (ROC) 

curve was 0.638 (95% CI: 0.557 – 0.715). Factor analysis results indicated that the 

carelessness factor model was the optimal model, and the factor “feeling worse” was 

the lowest. Conclusion. The Portuguese version of ITAS has adequate psychometric 

properties to measure adherence to immunosuppressant therapy. 

 
Key words: Adherence, Liver Transplantation, Immunosuppression, Psychometrics. 
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INTRODUCTION  
 
 

Adherence to a medical regimen is defined as the extent to which the patient’s 

behavior coincides with the clinical prescriptions (1). Among the greatest challenges to 

the success of transplants is to ensure regular adherence of immunosuppressive 

drugs; it is essential for the proper functioning of the graft, and to avoid medical 

complications and negative outcomes (2, 3).  
Immunosuppressant therapy nonadherence after liver transplantation is 

reported in 72.9% subjects who took less than 100% of the prescribed doses, tracked 

with electronic monitoring (4). The average rate for immunosuppressant nonadherence 

reached nearly 23 out of 100 patients (5). Although patients are usually informed about 

the importance of immunosuppression to the maintenance of the graft, to avoid graft 

rejection and graft loss, almost half of transplant recipients have some non-adherent 

behavior, such as not using the medication regularly, nor taking the correct dose, nor 

the required timescales (6, 7). 

There are several methods for measuring adherence. One of them, the self-

report can measure adherence easily and with very low cost, that being the most 

employed method in the clinical setting and research of medication nonadherence. (5, 

8). However, there is plenty of evidence suggesting disagreement between self-

reported and objective measures, such as serum levels (9). 

Brazil is the second country in the world in terms of numbers of liver 

transplantations (10). Despite this fact there is no validated specific instrument to 

measure immunosuppressant therapy adherence for liver transplantations in Brazil. 

The aim of this study was to translate and assess the validation of the 

Immunosuppressant Therapy Adherence Instrument (ITAS) to Brazilian Portuguese 

for patients submitted to liver transplantations. 

 

 

MATERIALS AND METHODS 
 
 
Design, sample and setting 
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          This psychometric study was conducted in a general hospital (Hospital 

Português da Bahia) and in a Teaching Hospital (Universidade Federal da Bahia). 

Patients were recruited between September 01, 2014 and June, 20, 2015.The 

assessments were applied to the participants who agreed to sign an informed consent 

form. The general sociodemographic survey was administered to all participants 

(n=139). Patients were included in the study if they met the following criteria: received 

a liver transplant, able to understand the Portuguese language, and 18 years or older 

at the time of the study.  Patients unable to read (illiteracy) and those who were 

submitted to retransplantation were excluded from the sample. 

 

 

Demographic Characteristics 
 
 

Age, gender, marital status, and time post-transplant were assessed. 

 
 
Variables and measurement 
 
 

The ITAS is a self-report measure of immunosuppressant therapy adherence 

targeted to solid-organ transplant recipients, developed to be a reliable measure of 

adherence to immunosuppressant therapy in the three months prior to when research 

is conducted (11). The four items assess the behaviors of forgetfulness, carelessness, 

neglect and cessation due to feeling worse. Responses are designed for the patient to 

choose each behavior’s frequency, in order to minimize patients' providing a positive 

adherence response of “yes”. Response option levels are: 0 % of the time, 1-20 %', 

21-50 % and greater than 50%. Raw scores can range from 0 (greater than 50% for 

all items), indicating very poor adherence, to 12 (0% for all items), indicating perfect 

adherence. Scores below 80% indicate poor adhesion. (11).  
A psychometric re-evaluation of the ITAS was performed and two theoretically 

linked psychosocial constructs were selected to design the construct validity analysis: 
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social support and resilience. The results demonstrated the ITAS statistical 

relationships with these constructs and confirmation that the ITAS is a valid and reliable 

measure of IST adherence (12). 

The Brazilian Portuguese version of the Basel Assessment of Adherence with 

Immunosuppressive Medications Scale (BAASIS), validated in kidney transplant 

patients was used as a standard for comparison. The BAASIS is a self-report 

instrument for measuring nonadherence (NA) in transplantations, that measures: 

taking adherence, drug holidays, timing adherence, and dose reduction in a four week 

period. Responses are given a six-point scale: never (0), once per month (1), every 

second week (2), every week (3), more than once per week (4), and every day (5) (13). 

 

 

Translation 
 
 

The ITAS was translated as according to the method proposed by Wild et al 

(14). The original questionnaire was translated independently by two fluent English 

speakers. This process resulted in two preliminary versions. A consensus among both 

translators resulted in a reconciled version. Next, a reverse translation from 

Portuguese to English was conducted. 
The final version (table 1) was applied to 30 liver transplant patients, who were asked 

about their understanding of the instrument.  

 

 

Statistical analysis 
 
 

Items were coded as 0, 1, 2, and 3 according to the Likert scale responses of 

“greater than 50%”, “21–50%”, “1–20%”, and “0%”, respectively (11). Since ITAS and 

BAASIS present opposite punctuation directions, BAASIS raw score was inverted 

before analysis.   
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Cronbrach’s α based on a polychoric correlation matrix was calculated to assess 

internal validity. Polychoric based α is considered to be more reliable in ordinal 

structured data(15).  

Convergent validity was assessed with Spearman’s ρ correlation coefficient 

between ITAS and BAASIS (previously validated). ITAS accuracy considering BAASIS 

classification as a gold standard was evaluated by logistic regression. Individuals were 

labeled non-adherent if BAASIS items presented any answer different from “never”. 

(16) (17).  

The Area Under the Receiver Operating Characteristic (AUROC) curve was 

calculated with respective confidence intervals estimated using bootstrap resampling. 

An optimal cut-point was determined using Youden criterion and used to determine 

accuracy, sensitivity, specificity, positive and negative predictive values. 

Maximum-likelihood factor analysis with Varimax rotation was performed to 

analyze the optimal number of latent factors and to investigate factor loadings related 

to each item.  

Analysis was performed using R programming language and environment. (18)  

 

 

Ethic  
 
 

This study was approved by the local Institutional Review Board (MCO-UFBA - 

process number 14/2002) and was carried out in accordance to Declaration of Helsinki, 

(version dated 2013). The researchers ensured that the documents would be kept 

confidential. 

 

 

RESULTS 
 
 
Sample characteristics 
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Descriptive analysis on the overall sample (n = 139) revealed that the majority 

of the participants were male (77%). The mean age of respondents was 54 years 

[standard deviation (SD) = 12.82]. The participants were predominantly 

married (67.4%). The average time between transplant and collection was 

approximately 56,7 months [interquartile range (IQR) 30,00-79,00] (Table 2). 

 
Psychometric properties 
 
 
Internal Consistency 
 
 

Internal consistency measured by polychoric Cronbach’s alpha coefficient value 

was high (α= 0.830; Standardized α = 0.800). 

 
 
Convergent validity 
 
 

ITAS and BAASIS (inverted) presented significant correlation, with a 

Spearman’sρ coefficient = 0.302 (S = 312.500; p < 0.001) (Figure 1). 

 
 
Classificatory performance and accuracy measures 
 
 

ITAS discriminatory performance can be seen in Figure 2 (AUROC = 0.638; 

95% CI: 0.557 – 0.715). Reporting at least one negative response was the optimal cut-

point (Accuracy = 0.647; Sensitivity = 0.492; Specificity = 0.792; Positive Predictive 

Value = 0.688; Negative Predictive Value = 0.626).  

 

 
Factor analysis 
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A single factor model was adequate to ITAS test data (X² = 2.77; df=2; p = 

0.250). Carelessness presented higher loading (0.997), followed by Forgetfulness 

(0.362) and Neglect (0.358), in table 3. Factor analysis data is shown in Table 4 and 

the scree plot with eigenvalues for different number of factors is displayed in Figure 3. 

 

 

DISCUSSION 
 
 

The ITAS contributes as a valid instrument for immunosuppressant medication 

adherence in solid organ transplants (11) and several studies use the ITAS as an 

adherence measure (19) (20), (21) (22). The aim of this study was to translate the ITAS 

to Brazilian Portuguese and to evaluate its psychometric properties in adult liver 

transplant recipients. The version of the ITAS - scale Brazilian Portuguese facilitates 

the measurement of immunosuppressant adherence in transplant patients, and 

reduces negative outcomes for example graft loss and death.  

The ITAS is an instrument easy to apply that takes no longer than 05–10 

minutes to complete. It is relatively inexpensive, simple, and can be conducted rapidly 

when compared with other methods of adherence assessment. In this study, we 

included patients from various parts of Brazil who had their transplants in the state of 

Bahia, therefore our study sample reflects a wider scale in Brazil. The answers (in 

percentage ranges) of this version were maintained to preserve continuality, but may 

present difficulties to patients presenting cognitive deficits, poor educational levels and 

low social support (11).  

Internal consistency provides an estimate of the equivalence of items from the 

same scale, and values between 0,70 and 0,95 are considered to be acceptable (23) 

(24). Our Brazilian Portuguese version of the scale presented good internal 

consistency and was similar to previously published studies - Cronbach’s alpha = 0.81. 

(12). Items within the scale were correlated as expected.  

  Factor analysis solution with a single factor was adequate, indicating higher 

loading values for Carelessness (0.997), Forgetfulness (0.362), and Neglect (0.358). 
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Feeling Worse (item 3) factor loading was close to zero (-0.050), since almost all 

patients included in the sample (98.6%) answered this item with option A: 0% (none). 

This behavior was not observed in the original ITAS validating studies (11) and might 

be due to regional differences. This hypothesis can be verified in further studies 

replicating the experiments in other regions.  

Concerning convergent validity, our findings indicate that the translated ITAS 

correlates well with the translation of the BAASISª scale, an instrument validated in 

Brazil (13). AUROC value of 0,5 should be considered a minimum (25). Therefore, our 

results (AUROC = 0.638) indicate satisfactory discrimination for adherence. 

The result of the psychometric properties analysis suggest that the Portuguese 

translated version of ITAS in Brazil is a psychometric scale internally consistent, with 

good convergent validity with BAASISª. These findings need to be replicated in further 

studies. Altogether, these results require confirmation in larger samples with regional 

variance. 

This study has some limitations. The sample may be subject to a bias 

recruitment due to convenience sampling, because the participants included in the 

study were those who attended routine consultations. Non adherent patients may be 

more prone to miss consultations and, therefore, to not be included in the survey. Our 

sample covers only liver transplant patients and the results cannot be generalized to 

other types of transplants. 

In conclusion, the ITAS instrument was successfully translated and an analysis 

of the data confirmed its consistency and convergent validity with a validated tool. The 

translation and validation of the ITAS instrument contributes to the applicability and 

relevance of the instrument for the Brazilian population. 
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Anexos: Annals of Hepatology 
 
 
Table 1 The final version of the ITAS scale in Brazilian Portuguese. 

 

Escala de Adesão a Terapia Imunossupressora (ITAS) 

 

Circule a letra da resposta que melhor estima a porcentagem de tempo descrita em 
cada uma das 4 questões. 

 

 0% 
nenhuma 
 

1% - 
20% 

21% - 
50% 

Mais de 
50% 
(muito 
freqüentem
ente) 
 

1.Nos últimos 3 meses, com que frequência 
você esqueceu de tomar seu(s) 
medicamento(s) imunossupressor(es)?         
 

A B C D 

2.Nos últimos 3 meses, com que frequência 
você foi descuidado ao tomar seu(s) 
medicamento(s) imunossupressor(es)? 
 

A B C D 

3.Nos últimos 3 meses, com que frequência 
você parou de tomar seu(s) 
medicamento(s) imunossupressor(es) 
porque se sentiu pior? 
 

A B C D 

4.Nos últimos 3 meses, com que frequência 
você deixou de tomar seu(s) 
medicamento(s) imunossupressor(es) por 
qualquer razão?  

A B C D 

 

Legenda: 3 para “0% (nenhuma frequência) do tempo”; 2 para “1%-20% do tempo”; 1 para “21-50% 
do tempo”; 0 para “mais de 50% do tempo”. 
Pontuação: alta – baixa; sendo 0 baixa e 12 alta. 
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Table 2. Socio-demographic characteristics of liver transplant recipients who were assessed by using 
the Portuguese version of ITAS.  
 
 

Variable Patients (n = 

139) 

Male gender (%) 108 (77.7) 

Age (Mean ± SD, years) 54.00 ± 12.82 

Marital Status (%)  

Married 93 (67.4) 

Single 24 (17.4) 

Divorced 15 (10.9) 

Widower 6 (4.3) 

Post-transplant (mean, months) 56.7 

        ITAS- Immunosuppressant Therapy Adherence Instrument; SD- Standard Deviation 

 

 

 

Table 3 Factor analysis of the ITAS, load values (Loading) for the first factor and sum of the squared 
factor loadings (Communalities). 

 

 

Questions  Loading (F1) Communalities 

Forgetfulness  0.362 0.131 

Carelessness               0.997               0.995 

Feeling 

worse 

 -0.050 0.002 

Neglect  0.358 0.128 
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Table 4 Polychoric correlation matrix of the ITAS. 

 Forgetfulness Carelessness Feeling 

worse 

Neglect 

Forgetfulness 1,000 * * * 

Carelessness 0,554 1,000 * * 

Feeling 

worse 

0,449 0,512 1,000 * 

Neglect 0,451 0,634 0,655 1,000 

* Xij = Xji 

 

 

Figure 4 – Correlation plot. Opacity indicates frequency of overlaid points of the ITAS and BAASIS. 



41 
 

 
 

 

Figure 5 – Area Under ROC curve. Red point indicates optimal cut-point value. 

 

 

Figure 6 – Scree plot of the ITAS 
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6 CONCLUSÕES 
 

• A escala ITAS possui propriedades psicométricas adequadas para o uso em 

contexto brasileiro; 

• A ITAS apresenta uma adequada consistência interna, com alpha de Cronbach 

de 0,8. 

• A ITAS revela um alto coeficiente de correlação de Pearson em relação a 

BAASIS; 

• A análise fatorial do ITAS indicou o item esquecimento com as cargas mais 

altas. 

 

7 CONSIDERAÇÕES FINAIS 

 

A adesão ainda constitui um desafio, predominando na literatura muitas 

lacunas. Esta Dissertação de Mestrado apresentou um primeiro trabalho de revisão 

de literatura, limitado, porém, pela escassez de artigos, o que impossibilitou a inclusão 

de mais estudos ou uma síntese meta-analítica conclusiva. Como segundo trabalho 

resultante desta Dissertação, encontra-se a validação da escala de adesão à 

medicamentos imunossupressores após o transplante de fígado, que foi adaptada ao 

contexto brasileiro que pode auxiliar equipes de saúde na identificação dos pacientes 

que apresentam dificuldade em seguir a terapêutica prescrita. A disponibilização desta 

ferramenta de identificação de comportamento de baixa adesão visa apoiar 

intervenções que favoreçam a redução de desfechos negativos, como a rejeição de 

enxerto e até o óbito. 

 

 

8 PERSPECTIVAS DE ESTUDOS 
 
 

Futuramente, novos estudos são necessários para a reavaliação psicométrica 

de escalas existentes e validações de escalas mais abrangentes. Mais estudos que 

avaliem adesão através dos níveis sanguíneos de imunossupressores são 
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imprescindíveis, por se tratar de uma medida objetiva acessível em centros de 

transplante, correlacionando com outras medidas comportamentais. Igualmente 

importante é conhecer essas medidas assim como desenvolver estratégias que 

otimizem a adesão, levando em consideração sua etiologia multifatorial e complexa. 

Portanto, pesquisas que investiguem as variáveis que possam predizer uma melhor 

ou pior adesão podem proporcionar uma intervenção precoce em pacientes que serão 

submetidos ao transplante de fígado. Pretende-se continuar a linha de pesquisa com 

tese de doutorado (em fase de coleta de dados) sobre adesão abrangendo 

hepatopatias na tentativa de contribuir com as lacunas mencionadas. 
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ANEXOS 
 
 
 
Anexo A – Parecer do editor da revista Annals of Hepatology 
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Anexo B – Parecer de aprovação no Comitê de Ética e Pesquisa 
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Anexo C – Termo de Consentimento Livre e Esclarecido 

 

Termo de consentimento livre e esclarecido 

Projeto: Aspectos comportamentais de hepatopatias 
 

Você está sendo convidado (a) para participar voluntariamente de um estudo que 
investiga sintomas como fadiga, depressão e alterações de qualidade de vida, 
relacionados às diferentes hepatopatias. Antes de concordar em participar desta 
pesquisa é importante que você leia este documento.  
 

Estas avaliações consistem somente de questionários, que têm duração aproximada 
de 60 minutos. Algumas exigências para participar deste estudo são: 

• Você deve ter idade maior que 18 anos. 
• Deve ser portador de hepatopatias. 
 

Você estará ajudando no estudo e compreensão de doenças do fígado, seja você 
transplantado ou não, permitindo benefícios futuros para si próprio e para outras 
pessoas. Você poderá sair desse estudo a qualquer momento, caso decida. Os 
investigadores não são remunerados para a realização dessa pesquisa, assim como 
os pacientes voluntários não receberão benefícios financeiros para sua participação 
no mesmo. 

Dúvidas poderão ser esclarecidas com Dr. Lucas Quarantini, no Hospital Universitário 
Edgard Santos, terceiro andar, Serviço de Psiquiatria Tel - 32838076. Você pode 
ainda contatar o Comitê de Ética em Pesquisa no endereço Rua Augusto Viana, s/nº, 
1º andar – Canela, Hospital Universitário Professor Edgard Santos, Salvador- Bahia, 
que é membro de um grupo independente que analisou este estudo. 

Suas informações clínicas são totalmente confidenciais.  

Para participar deste estudo, você precisa assinar esta página. 

                                                                                                   

Nome do indivíduo                                                                           

_______________________________________          _______________________ 

Assinatura do indivíduo                                                                  Data 

_______________________________________           _______________________ 

Assinatura do investigador                                                             Data              
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Anexo D - Questionário Sócio-demográfico 

 

 

Informações confidenciais               
Pré-Pós / Pós 

 

Termo de consentimento assinado?     Sim   Não                                

 

1 – Data do Transplante:______/_______/_________    2 - Data:____/____/____  

3 - Instituição:_______________________________ 

4 Nome:_____________________________________________________________ 

5 - Data de nascimento: _______/_______/__________     6 – Peso: ______. 

7 Tels:____________________________ Cel:______________________________ 

8 - Doenças atuais: 
___________________________________________________________________ 

 

9 Diagnostico antes do transplante: 
0 -VHC   1- VHB  2- HIV  3- HTLV  4 Cirrose Hepática  5 Hepatite auto-imune  6 
Encefalopatia hepática  7Doença de Wilson  8 PAF    
Outro______________________________   

As perguntas 10, 11, 12, 13  são relacionadas a adesão, independe da doença que o 
paciente tem no momento. 

10 – Descreva a seguinte pergunta para o paciente: 

 “Quando o médico te passa algum tratamento para determinada doença clínica, 
você considera que segue corretamente o tratamento? ”       

0- Não    1- Sim      2- Às vezes 

11- De quanto em quanto tempo você deixa de tomar algum medicamento? 

Nunca    Raramente          Às vezes               Frequentemente            Sempre 

12 - Qual o motivo? (Nenhum, esquecimento, Descuido, Condições Financeiras, Não 
fornecimento nos Serviços, Sentiu-se pior, excesso de medicamentos, outro) 
__________________________________________ 
 
13- Medidas dietéticas:      0- Não      1- Sim      2- Às vezes  

14 - Realiza atividade física?______________15 – Tempo semanal____________ 
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16 Escolaridade_______________________________________________________ 

17 – Ocupação: 
___________________________________________________________________ 

18 - Estado Civil:       

19 - Usa preservativo (camisinha) quando mantém relação sexual? 

0- Sempre / 1 - Quase sempre / 2 – Raramente / 3 -  Nunca / 4 – Não se aplica 
 

Ou já usou antes?  0 –Não / 1- Sim / 2 – Não sei 
 
21 – Qual(is) medicamento(s) imunossupressor(es)?(Tacrolimus, Ciclosporina, 
Prednizona, Micofenolato de Sódio, Micofenolato Mofetil, Sirolimo, Azatioprina, 
Flamacorten, Everolimo. 
 
22- Níveis Séricos:  
 

  

20 – Usa equipamentos de manicure de 
outros? 

 
0- Não 1- Sim 2- Não sei 
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Anexo E - Immunosuppressant therapy adherence scale (ITAS) original  

 

Circle the letter of the response that best estimates the percentage of time described 

in each of the 5 questions.  

 

 0% none 
 

1% - 
20% 

21% - 
50% 

Greater than 
50% (very 
frequent)
  

1.In the last 3 months, how often did you 
forget to take your immunosuppressant 
medication(s)? 
 

A B C D 

2. In the last 3 months, how often were you 
careless about taking your 
immunosuppressant medication(s)? 
 
 

A B C D 

3. In the last 3 months, how often did you 
stop taking your immunosuppressant 
medication(s) because you felt worse? 
 

A B C D 

4. In the last 3 months, how often did you 
miss taking your immunosuppressant 
medication(s) for any reason?  

A B C D 

 

Coded: 3 for “0% (none) of the time”; 1 for “21%-50% of the time”, 0 for “greater than 
50% of the time”. 

Scoring: high – low; low of 0 to a high of 12. 
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Anexo F - Escala de Adesão a Terapia Imunossupressora (ITAS) em português 

 

 

Circule a letra da resposta que melhor estima a porcentagem de tempo descrita em 
cada uma das 4 questões. 

 

 0% 
nenhuma 
 

1% - 
20% 

21% - 
50% 

Mais de 
50% 
(muito 
freqüentem
ente) 
 

1.Nos últimos 3 meses, com que frequência 
você esqueceu de tomar seu(s) 
medicamento(s) imunossupressor(es)?         
 

A B C D 

2.Nos últimos 3 meses, com que frequência 
você foi descuidado ao tomar seu(s) 
medicamento(s) imunossupressor(es)? 
 

A B C D 

3.Nos últimos 3 meses, com que frequência 
você parou de tomar seu(s) 
medicamento(s) imunossupressor(es) 
porque se sentiu pior? 
 

A B C D 

4.Nos últimos 3 meses, com que frequência 
você deixou de tomar seu(s) 
medicamento(s) imunossupressor(es) por 
qualquer razão?  

A B C D 

Legenda: 3 para “0% (nenhuma frequência) do tempo”; 2 para “1%-20% do tempo”; 

1 para “21-50% do tempo”; 0 para “mais de 50% do tempo”. 

Pontuação: alta – baixa; sendo 0 baixa e 12 alta. 
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Anexo G - Escala Basel para a Avaliação de Aderência a Medicamentos 
Imunossupressores (BAASIS) 

 

 

 

1) Você se lembra de não ter tomado seus remédios imunossupressores (dê o nome 
dos remédios) alguma vez nas últimas 4 semanas? 

 

2) Você deixou de tomar várias doses consecutivas de sua medicação 
imunossupressora nas 4 últimas semanas? 

 

3) Você se lembra de ter tomado seus remédios imunossupressores com mais de 2 
horas de diferença em relação ao horário prescrito, nas últimas 4 semanas? 

 

4) Você tomou uma dose menor do que a dose prescrita pelo seu médico, nas últimas 
quatro semanas? 

 ( ) sim ( ) não 

Você pode me dizer com que frequência isto aconteceu:  

( ) Nunca 

 ( ) Uma vez no mês 

 ( ) A cada duas semanas 

 ( ) Toda semana 

 ( ) Mais de uma vez por semana 

(  )Todo dia 
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Anexo H – Artigo publicado: Brazilian manicure: a potential dangerous behavior 
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Anexo I – Artigo publicado: Risk-taking behavior and impulsivity among HCV-infected 
patients.
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	“Que os vossos esforços desafiem as impossibilidades, lembrai-vos de que as grandes coisas do homem foram conquistadas do que parecia impossível. ”
	(Charles Chaplin)
	Anexo I – Artigo publicado: Risk-taking behavior and impulsivity among HCV-infected patients.

