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RESUMO 

Introdução: A comunicação médico-utente tem um impacto importante na saúde dos utentes. 

Existe maior risco de não adesão terapêutica nos utentes que têm uma fraca comunicação com 

o seu médico. A não adesão terapêutica leva a um aumento de morbilidade e mortalidade, 

também como acarreta uma grande carga financeira aos utentes e ao Sistema Nacional de 

Saúde (SNS). 

Objetivo: Verificar a correlação entre a comunicação e adesão terapêutica em utentes 

portugueses com o uso de duas escalas: Adherence Starts with Knowledge-12 (ASK-12) e 

Communication Assessment Tool (CAT). 

Métodos: Em primeiro lugar foi procedido a adaptação cultural do CAT através da tradução para 

português, verificação linguística e retro tradução para inglês. Em seguida foi feita a distribuição 

dos questionários CAT e ASK-12 a utentes que compareceram a uma consulta de medicina geral 

e familiar por iniciativa própria. Estes questionários foram distribuídos online, através do Google 

Forms, e presencialmente numa Unidade de Saúde Familiar (USF) na região centro de Portugal 

através de um investigador externo. Informação epidemiológica (género, idade, residência 

individual ou partilhada, escolaridade e rendimento mensal) foi também recolhida. 

Resultados: Um total de 73 utentes participaram no estudo (35.6% homens), dos quais 51 

(69.9%) submeteram os questionários online e 22 (30.1%) presencialmente. Foi identificada uma 

correlação negativa e significativa entre a pontuação total do CAT e a subescala das Crenças na 

Saúde do ASK-12 (ρ = -0.232; p = 0.048), significando que uma boa comunicação médico-utente 

leva a um melhor conhecimento de saúde do utente. 

Conclusões: A adaptação cultural do CAT para Português Europeu foi realizada e demonstrou 

ser uma adequada medida de comunicação médico-utente, que permitiu perceber que boa 

comunicação médico-utente leva a um melhor conhecimento e adesão em questões de saúde. 

 

Palavras-Chave: Comunicação médico-utente, Communication Assessment Tool (CAT), 

Adherence Starts With Knowledge-12 (ASK-12), adesão terapêutica, comunicação. 
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ABSTRACT 

Background: Physician-patient communication has an important impact on patients’ health. 

There is a greater risk of patients not adhering to their treatment plan if there is poor physician-

patient communication. Non-adherence leads to an increase in morbidity and mortality, and also 

adds financial burden to patients and the healthcare system. 

Objective: To ascertain the correlation between communication and treatment adherence in 

Portuguese patients using the Adherence Starts with Knowledge-12 (ASK-12) and the 

Communication Assessment Tool (CAT) questionnaires. 

Methods: Firstly, the cross-cultural adaptation by means of translation, linguistic verification, and 

reverse translation of the CAT to European Portuguese was proceeded. Followed by the 

distribution of the CAT and ASK-12 questionnaires to patients who attended a general 

practice/family medicine appointment of their own initiative. These were distributed online, via 

Google Forms, as well as in-person by an external investigator at a family health centre in the 

central region of Portugal. Epidemiological information (gender, age, living status, education level 

and monthly income) were also collected.  

Results: A total of 73 patients participated (35.6% male), 51 (69.9%) submitted the questionnaire 

online and 22 (30.1%) in-person. A statistically significant and negative correlation was found 

between the total CAT score and the Health Beliefs sub-scale from ASK-12 (ρ=-0.232; p=0.048), 

meaning that good physician-patient communication led to patients having greater knowledge 

and adherence regarding their health. 

Conclusion: The cross-cultural adaptation of the CAT to European Portuguese was carried out 

and proved to be a reasonable measure of physician-patient communication, allowing to 

understand that good physician-patient communication leads to better patient health knowledge 

and adherence. 

 

Keywords: Physician-patient communication, Communication Assessment Tool (CAT), 

Adherence Starts With Knowledge-12 (ASK-12), treatment adherence, communication. 
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1. INTRODUCTION 

 Good physician-patient communication is deemed essential for good consultation results 

and health outcomes. In fact, there is a general consensus in the medical healthcare field that 

good communication leads to higher quality patient care (1–6). According to Stewart (7) by 

adopting a patient-centred communication approach, patients were found to be more active in 

their own treatment management resulting in a positive patient outcome. Patient-centred 

communication includes key points such as: exchange of information, managing uncertainty, 

enabling patient self-management, responding to emotions, fostering the physician-patient 

relationship, and participating in decision making (8). 

Communication can influence a patient’s health, positively or negatively, in a direct and 

indirect form (8). In most situations physician-patient communication has an indirect impact on 

the patient’s outcome, such as: influencing their satisfaction with their care, trust in the physician 

and healthcare system, as well as their motivation to adhere to the prescribed treatment plan (8). 

In an indirect form, communication can influence the patient’s decision to adhere or not to the 

treatment plan and prescribed medication (9–12). According to Dimatteo and Zolnierek (13), there 

is a 19% higher risk of patients not adhering to their treatment plan if there is poor communication 

with their physician, comparatively to those with good communication. In addition, Stewart (7) 

also defends that the discussion of the patient’s treatment and management plan were found to 

significantly influence their health outcomes. 

Non-adherence can be divided into primary and secondary non-adherence. Primary non-

adherence occurs when patients fail to fill prescriptions when new medications are started (14). 

Whereas secondary non-adherence occurs when patients fail to fill re-occurring prescriptions. In 

a 2010 multivariate analyses (14) 195,930 electronic prescriptions were analysed to find that only 

78% (151,837) were filled. In addition, it was verified that primary non-adherence was common 

for chronic conditions such as hypertension (28.4%), hiperlipidemia (28.2%), and diabetes 

(31.4%) (14). According to the World Health Organisation (WHO) (15), adherence rates in 

developed countries averages 50%. In a 2016 study, it was found that in newly treated 

hypertensive patients in primary health care units in the Lisbon and Tagus Valley Region of 

Portugal had an overall primary adherence rate of 58.5% (16). It was demonstrated that almost 

one out of five (19.5%) patients had either never initiated their treatment, initiated with a six month 

or more delay, or had discontinued the medication after only acquiring it once (16). In accordance 
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with the findings from the WHO, a 2019 study about the adherence rate in polymedicated elderly 

patients in Portugal found that 47.7% were non-adherent (17).  

The non-adherence to prescribed medications not only leads to an increase in morbidity 

and mortality but also adds an enormous financial burden (18–20). In a 2017 article (21) it was 

observed that the annual economic cost of non-adherence per person ranged from $949 to 

$44,190 United States dollars (USD). According to the Organisation for Economic Co-operation 

and Development (OECD), Portugal spent 10.1% of its gross domestic product (GDP) in the year 

of 2020 in health spending, becoming the 14th country that spent the most in health, preceded by 

Denmark, Belgium and Canada (22). In January of 2020, the Portuguese national healthcare 

system – Serviço Nacional de Saúde (SNS) – spent 120 million euros in medication fees, 7.1 

million euros more than in the year before (23). In the year 2010, 0.71% of Portugal’s GDP was 

solely dedicated to the cost of medication prescribed through the SNS (24). 

The evaluation of the possible correlation between physician-patient communication and 

treatment adherence is of extreme importance since it has been proven to influence patient 

outcomes as well as financial costs. There are studies that evaluate the importance of 

communication and treatment adherence in Portuguese patients, however these have only been 

studied individually, leaving a void about their possible correlation. This study aimed to investigate 

the correlation between communication and treatment adherence in Portuguese patients using 

two questionnaires: Adherence Starts with Knowledge-12 (ASK-12) (25) and the Communication 

Assessment Tool (CAT) (26). 
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2. METHODS 

2.1 Type of study and target population 

 An observational, cross-sectional study was conducted with the use of two questionnaires 

– ASK-12 (25) and CAT (26).  

The target population was comprised of adults, 18 years of age or older, who had 

independently scheduled their own appointment with their family doctor at the Unidade de Saúde 

Familiar (USF) Topázio – a family health centre located in the outskirts of the city of Coimbra, 

Portugal. The in-person questionnaires were distributed after their medical appointment, in a 

private location, to guarantee anonymity and avoid any persuasion by a third-party. The online 

questionnaires were distributed via Google Forms, after the medical appointment, to patients that 

had scheduled their own general appointment and not a specific consultation, such as diabetes 

or arterial hypertension. This online invitation was sent to all those whose email address was 

known by the health care unit, explaining the purpose and the goals of the study. The minimum 

accepted number of participants determined was 50 online participants and 20 in-person 

participants (27). This study was performed under the authorisation of the Ethics Committee of 

the “Administração Regional de Saúde do Centro, (ARS)” (Attachment VI). 

A database was created with the data collected in which descriptive and inferential 

statistics were applied using the 27th edition of SPSS. 

2.2 Data collection 

 ASK-12 and CAT were distributed in this study. In addition to the distribution of both 

questionnaires, the validation of the CAT for the Portuguese population was implemented – 

further explained in point 2.3: Study protocol – Translation of CAT. Whereas the validation of 

ASK-12 (25) for the Portuguese population had already been implemented and was used, as 

authorised by its author (25). 

This study occurred in three different time periods during the Fall of 2021. From the 13th 

of August to the 11th of October of 2021, both questionnaires were distributed electronically, via 

Google Forms (Attachment IV). On October 15th and November 17th of 2021 both questionnaires 

were distributed in-person (Attachment V). In both cases, patients only participated after reading 

or hearing a description of the study and providing written consent (Attachment III). 
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 To have a complete sociodemographic understanding of the target population, the 

following information was collected anonymously: gender (male or female), age group (18 to 34, 

35 to 49, 50 to 64, 65 or older), living status (alone or accompanied), education level (cannot read 

or write, primary, basic, secondary, or higher) and monthly income (more or less than minimum 

wage). 

2.3 Study protocol – Translation of CAT 

After extensive research it was observed that the Communication Assessment Tool (CAT) 

questionnaire had yet to be validated in European Portuguese. Due to this, the translation and 

cross-cultural adaptation of the CAT to European Portuguese was proceeded, as authorised by 

its original author. This process involved its translation, linguistic verification, and reverse-

translation.  

The CAT was translated from its original form (Attachment II) to European Portuguese by 

two healthcare professionals, unrelated to the study, whose native languages are English and 

European Portuguese. 

Regarding the linguistic verification, the translations were reviewed by a panel of 

specialists whose native languages are both English and European Portuguese. This panel 

proceeded to choose the best translation for each point, taking into consideration the choice of 

words most appropriate for our target population. 

After the final consensus of linguistic verification was reached, its reverse-translation was 

proceeded. This involved distributing the translated version to two different translators, whom had 

no relation to the study, with a firm grasp of both languages. These translators were asked to 

translate the questionnaire from European Portuguese to English. It was verified that there were 

no significant differences between this reverse-translation and its original form, concluding the 

translation and cultural adaptation of the CAT questionnaire to European Portuguese. 
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3. RESULTS 

3.1 Epidemiologic characterization of the sample population 

 A total of 73 patients participated in this study. Of those, 51 (69.9%) submitted the 

questionnaires online and 22 (30.1%) submitted them in-person. Of the 73 patients, 26 (35.6%) 

were male and 47 (64.4%) were female. Of the 26 male patients, 17 (65.4%) submitted the 

questionnaires online and 9 (34.6%) submitted them in-person. Of the 47 female patients, 34 

(72.3%) submitted the questionnaires online and 13 (27.7%) submitted them in-person (Table 1). 

 Based off the age group from our entire sample population 7 (9.6%) were aged between 

18 and 34 years, 30 (41.1%) were between the ages of 35 and 49, 19 (26%) were between the 

ages of 50 and 64, and 17 (23.3%) were 65 years of age or older. Of those 18 to 34 years of age, 

3 (42.9%) submitted the questionnaires online and 4 (57.1%) submitted them in-person. Of those 

34 to 49 years of age, 24 (80%) submitted the questionnaires online and 6 (20%) submitted them 

in-person. Of those 50 to 64 years of age, 14 (73.7%) submitted the questionnaires online and 5 

(26.3%) submitted them in-person. Of those 65 years of age or older, 10 (58.8%) submitted the 

questionnaires online and 7 (41.2%) submitted them in-person (Table 1). 

 Regarding the patients’ education level, they were differentiated into five groups based on 

until when they had terminated their schooling: cannot read or write, primary, basic, secondary, 

or higher education. Of the entire sample population, 0 (0%) could not read or write, 6 (8.2%) had 

a primary level education, 13 (17.8%) had a basic level education, 15 (20.6%) had a secondary 

level education, and 39 (53.4%) had a higher level education. Of the 6 patients with a primary 

level education, 1 (16.7%) submitted the questionnaires online and 5 (83.3%) submitted them in-

person. Of the 13 patients with a basic level education, 8 (61.5%) submitted the questionnaires 

online and 5 (38.5%) submitted them in-person. Of the 15 patients with a secondary level 

education, 9 (60%) submitted the questionnaires online and 6 (40%) submitted them in-person. 

Of the 39 patients with a higher level education, 33 (69.9%) submitted the questionnaires online 

and 6 (15.4%) submitted them in-person (Table 1). 

 These and other epidemiological values, such as the patients’ living status and monthly 

income, are presented in Table 1.  
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Table 1: Epidemiological characterisation of the sample population according to the questionnaire 

submission  

 
Type of questionnaire submitted 

Total p-value 
Online In-Person 

Gender 0.359 

Male 17 (65.4%) 9 (34.6%) 26 (100%)  

Female 34 (72.3%) 13 (27.7%) 47 (100%)  

Total 51 (69.9%) 22 (30.1%) 73 (100%)  

Age group 0.732 

18 to 34 3 (42.9%) 4 (57.1%) 7 (100%)  

35 to 49 24 (80.0%) 6 (20.0%) 30 (100%)  

50 to 64 14 (73.7%) 5 (26.3%) 19 (100%)  

65 or older 10 (58.8%) 7 (41.2%) 17 (100%)  

Total 51 (69.9%) 22 (30.1%) 73 (100%)  

Living status 0.582 

Alone 10 (71.4%) 4 (28.6%) 14 (100%)  

Accompanied 41 (69.5%) 18 (30.5%) 56 (100%)  

Total 51 (69.9%) 22 (30.1%) 73 (100%)  

Education level 0.001 

Cannot read or write 0 (0%) 0 (0%) 0 (0%)  

Primary 1 (16.7%) 5 (83.3%) 6 (100%)  

Basic 8 (61.5%) 5 (38.5%) 13 (100%)  

Secondary 9 (60.0%) 6 (40.0%) 15 (100%)  

Higher 33 (84.6%) 6 (15.4%) 39 (100%)  

Total 51 (69.9%) 22 (30.1%) 73 (100%)  

Monthly income 0.197 

Less than minimum wage 6 (54.5%) 5 (45.5%) 11 (100%)  

More than minimum wage 45 (72.6%) 17 (27.4%) 62 (100%)  

Total 51 (69.9%) 22 (30.1%) 73 (100%)  
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Table 2: CAT results by type of questionnaire submitted

 
Type of 

questionnaire 
submitted 

1 – Poor 2 – Fair 3 – Good 
4 – Very 

good 
5 – Excellent 

Average 
Score 

Statistical significance 

1. Greeted me in a way that 
made me feel comfortable 

Online 0 4 13 14 20 3.98 
0.001 

In-person 0 0 0 5 17 4.77 

2. Treated me with respect 
Online 0 2 13 10 26 4.18 

0.001 
In-person 0 0 0 2 20 4.91 

3. Showed interest in my ideas 
about my health 

Online 0 3 14 13 21 4.02 
0.001 

In-person 0 0 0 4 18 4.82 

4. Understood my main health 
concerns 

Online 0 3 14 14 20 4 
0.000 

In-person 0 0 1 2 19 4.82 

5. Paid attention to me 
Online 0 3 12 14 22 4.08 

0.000 
In-person 0 0 0 2 20 4.91 

6. Let me talk without 
interruptions 

Online 0 2 14 16 19 4.02 
0.000 

In-person 0 0 0 2 20 4.91 

7. Gave me as much information 
as I wanted 

Online 1 2 14 13 21 4 
0.001 

In-person 0 0 0 4 18 4.82 

8. Talked in terms I could 
understand 

Online 0 2 12 13 24 4.16 
0.004 

In-person 0 0 1 3 18 4.77 

9. Checked to be sure I 
understood everything 

Online 0 3 12 16 20 4.04 
0.004 

In-person 0 0 1 5 16 4.68 

10. Encouraged me to ask 
questions 

Online 2 6 13 10 20 3.78 
0.011 

In-person 0 0 2 6 14 4.55 

11. Involved me in decisions as 
much as I wanted 

Online 0 8 18 6 19 3.71 
0.002 

In-person 0 0 2 5 15 4.59 

12. Discussed next steps, 
including any follow-up plans 

Online 0 3 16 11 21 3.98 
0.000 

In-person 0 0 0 4 18 4.82 

13. Showed care and concern 
Online 0 2 12 17 20 4.08 

0.000 
In-person 0 0 0 4 18 4.82 

14. Spent the right amount of 
time with me 

Online 1 2 12 17 19 4 
0.001 

In-person 0 0 1 4 17 4.73 

15. Treated me with respect 
Online 1 2 15 15 18 3.92 

0.001 
In-person 0 0 2 3 17 4.68 
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3.2 Descriptive statistics of the CAT questionnaire 

 The CAT questionnaire (Attachment II) is comprised of 15 items in which each was 

attributed a score from 1 to 5 (1 – Poor; 2 – Fair; 3 – Good; 4 – Very good; 5 – Excellent). The 

average total score of the CAT questionnaire was 59.9 for those submitted online and 71.6 for 

those submitted in-person (p<0.001) (Table 4). The average score per question was calculated 

based on the type of questionnaire submitted – online or in-person – as well as the statistical 

significance, as seen in Table 2. 

3.3 Descriptive statistics of the ASK-12 questionnaire 

 The ASK-12 questionnaire is comprised of 12 items in which each was attributed a score 

from 1 to 5 (1 – Strongly Agree; 2 – Agree; 3 – Neutral; 4 – Disagree; 5 – Strongly Disagree). The 

average total score of the ASK-12 questionnaire was 34.3 for those who submitted online and 

36.8 for those who submitted in-person (p=0.172) (Table 4). The frequency distribution of the 

score for each question from the ASK-12 questionnaire was also calculated (Attachment I). 

 From this questionnaire 3 sub-scales resulted as a product: Treatment Adherence (A), 

comprised of questions 1 through 3; Health Beliefs (B), comprised of questions 4 through 7; and 

Forgetfulness/Inconvenience (C), comprised of questions 8 through 12. The sum of points from 

each item can range from 12 to 60, being that greater scores indicate more barriers or difficulty 

to adhere to the treatment plan (25). The average, standard deviation and p-value for each sub-

scale were calculated (Table 3) based off which type of questionnaire was submitted.  

Table 3: Group statistics by ASK-12 sub-scales 

 

Type of 

questionnaire 

submitted 

N Average Standard deviation p-value 

Treatment 

Adherence (A) 

Online 51 16.9 4.5 

0.203 

In-person 22 18.3 3.7 

Health Beliefs (B) 
Online 51 8.2 3.5 

0.893 
In-person 22 8.4 2.6 

Forgetfulness 

/Inconvenience (C) 

Online 51 9.1 3.2 

0.211 
In-person 22 10.1 2.5 
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3.4 Group statistics 

 By applying the Kolmogorov-Smirnov test it was verified that not all the variables of the 

sample followed a normal numeric variable distribution (p>0.001) and therefore non-parametric 

statistics were used to analyse the group statistics, namely Mann-Whitney U, Kruskal-Wallis and 

Spearman correlation. 

 Regarding the type of questionnaires submitted, the average total score of the CAT 

questionnaire was 59.9 for those who submitted online and 71.6 for those who submitted in-

person (p<0.001) being that the range of the total score was from 15 to 75. The average total 

score of the ASK-12 questionnaire was 34.3 for those who submitted online and 36.8 for those 

who submitted in-person (p=0.172) being that the range of the total score was from 12 to 60. More 

detailed group statistics can be found in Table 4. 

Table 4: Group statistics - type of questionnaire submitted 

 
Type of questionnaire 

submitted 
N Average Standard deviation p-value 

CAT 
Online 51 59.9 13.7 

<0.001 
In-person 22 71.6 4.9 

ASK-12 
Online 51 34.3 8.1 

0.172 
In-person 22 36.8 6.6 

 The socioeconomic index of the sample population was calculated by attributing a score 

based off of: the living status (alone – 1 point; accompanied – 2 points); education level (cannot 

read or write – 1; primary – 1; basic – 2; secondary – 2; higher – 2); and monthly income (less 

than minimum wage – 1; more than minimum wage – 2), being that the total score ranged from 3 

to 6. The average socioeconomic index by the type of questionnaire submitted was analysed 

demonstrating that those who submitted the questionnaires online had an average score of 5.67 

and in-person 5.36 (p=0.134), as shown in Table 5. 

Table 5: Group statistics – socioeconomic index 

 
Type of questionnaire 

submitted 
N Mean Standard deviation p-value 

Socioeconomic 

index 

Online 51 5.67 0.55 
0.134 

In-person 22 5.36 0.85 
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 Spearman’s correlation was calculated between each questionnaire, including the sub-

scales of the ASK-12 questionnaire as well as the socioeconomic index of the sample population. 

The results are shown in Table 6. 

Table 6: Spearman correlation of Total CAT with ASK-12 and Socioeconomic index and of ASK-12 with 

Socioeconomic index 

 Total CAT ρ (p) Total ASK ρ (p) 

N 73 73 

Total ASK ρ=-0.105, p=0.376 N/A 

Treatment Adherence (A) ρ=0.094¸ p=0.428 N/A 

Health Beliefs (B) ρ=-0.232, p= 0.048 N/A 

Forgetfulness /Inconvenience (C) ρ=-0.025, p=0.835 N/A 

Socioeconomic index ρ=-0.068, p=0.569 ρ=0.035, p=0.767 

 

4. DISCUSSION 

4.1 Epidemiological characterisation of the sample population 

 The sample population was retrieved from USF Topázio and, although it was limited to 

one family health centre, it appeared to be congruent with the average population distribution in 

Portugal (28) seeing how there were more female patients (64%) attending the health centre than 

male patients (36%) (Table 1). The current pandemic also forced limited investigator and patient 

contact time which restricted exploratory work on this theme. 

 Patients were divided based on the type of questionnaire submitted, online or in-person, 

and five different epidemiological characteristics were analysed: gender, age group, living status, 

education level and monthly income were gathered. The statistical significance between each 

epidemiological characteristic and the type of questionnaire submitted was calculated using either 

Fisher’s exact test or the Mann–Whitney U test. No significant difference was identified between 

the type of questionnaire submitted and gender (p=0.359), age group (p=0.732), living status 

(0.582) or monthly income (p=0.197). 

There was, however, a significant difference between the type of questionnaire submitted 

and education level (p=0.001) as patients who submitted the questionnaires online had a higher 

education level. Meanwhile those who submitted the questionnaire in-person were relatively 
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evenly distributed amongst the different education levels. Therefore, it is probable that family and 

personal educational backgrounds have an important role on communication. 

4.2 CAT questionnaire 

 After completing the translation and cross-cultural adaptation of the CAT questionnaire to 

European Portuguese, it was distributed online and in-person. As previously mentioned, the CAT 

(Attachment II) is comprised of 15 items in which each was attributed a score from 1 to 5 (1 – 

Poor; 2 – Fair; 3 – Good; 4 – Very good; 5 – Excellent). According to Table 2, the average score 

for each item is different depending on if it was submitted online or in-person, even though the 

only significant epidemiological characteristic was the patient’s education level. Overall, the 

patients that submitted the questionnaire in-person had a higher average score than those who 

submitted online. 

 As mentioned in section 2.1 – “Type of study and target population”, the in-person 

questionnaires were distributed after the patient’s appointment, in a private location, to guarantee 

anonymity and avoid any persuasion by a third-party. Despite this, there is a possible response 

bias for those that submitted the questionnaires in-person, via an indirect pressure to give a higher 

CAT score since the patients were still in the same physical space as their doctor. Whereas those 

who submitted the questionnaire online were in the privacy of their own space and did not have 

any pressure, indirect or direct, to give a higher CAT score, given the impossibility of knowing 

who answered it. Thus, the environment in which the questionnaires are applied must be carefully 

studied. 

4.3 ASK-12 questionnaire 

 As previously mentioned, the ASK-12 questionnaire is comprised of 12 items in which 

each was attributed a score from 1 to 5 (1 – Strongly Agree; 2 – Agree; 3 – Neutral; 4 – Disagree; 

5 – Strongly Disagree). The sum of points from each item can range from 12 to 60, greater scores 

indicating more barriers or difficulty to adhere to the treatment plan (25). From this questionnaire 

3 sub-scales resulted as a product: Treatment Adherence (A), comprised of questions 1 through 

3; Health Beliefs (B), comprised of questions 4 through 7; and Forgetfulness/Inconvenience (C), 

comprised of questions 8 through 12. In Table 3, the average of each sub-scale was calculated 

of those who submitted the questionnaire online and in-person. The average Treatment 

Adherence (A) score for those who submitted online was 16.9, while those who submitted in-

person was 18.3 (p=0.203) (Table 3). The average Health Beliefs (B) score for those who 

submitted online was 8.2, while those who submitted in-person was 8.4 (p=0.893) (Table 3). The 
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average Forgetfulness/Inconvenience (C) score for those who submitted online was 9.1, while 

those who submitted in-person was 10.1 (p=0.211) (Table 3). Overall, those who submitted the 

questionnaire in-person had higher averages indicating that they had more barriers or difficulty to 

adhere to their treatment plan as opposed to those who submitted online, probably reflecting 

different socio-economic backgrounds. 

4.4 Group statistics 

 The average total score of the CAT questionnaire was 59.9 for those who submitted online 

and 71.6 for those who submitted in-person (p<0.001), with the range of the total score between 

15 and 75. This indicates that the average CAT score was significantly higher for those who 

submitted the questionnaire in-person compared to those who submitted online. 

The total CAT score appeared to have no significant correlation, negative or positive, with 

the Total ASK-12 score, Treatment Adherence (A), Forgetfulness/Inconvenience (C) or the 

socioeconomic index (Table 6). There was also no statistically significant correlation between the 

total ASK-12 score and patients socioeconomic index (Table 6). There was, however, a 

statistically significant negative correlation between the total CAT score and the Health Beliefs 

(B) (p=0.048) (Table 6). This negative correlation indicates that the higher the CAT score, the 

lower the score on the Health Beliefs section of the ASK-12 questionnaire. Therefore, a good 

physician-patient communication leads to patients having a better understanding of their health. 

4.5 Study limitations and prospective studies 

The greatest limitation to this study was the difference between the online and in-person 

responses. As previously mentioned, those who submitted the questionnaires in-person had a 

greater average CAT score than those who submitted online. Despite an attempt to remove any 

direct pressure, it would appear that the responses were still influenced by the indirect pressure 

of being in the same physical space as their physician. For future research, repeating the study 

with a larger target population including multiple health centres is advisable. By expanding the 

study to multiple health centres, it will be possible to obtain a more diverse epidemiologic 

response.  

It would be remiss to not mention that the current pandemic caused by SARS-CoV-2 

contributes to greater stress and possibly different health understandings. With this in mind, it 

would also be of interest to repeat this study in the future once the pandemic is over. 
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5. CONCLUSION 

 In conclusion, the cross-cultural adaptation of the CAT to European Portuguese was 

carried out and proved to be a reasonable measure of physician-patient communication, allowing 

to understand that good physician-patient communication leads to better patient health 

understanding. 
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ATTACHMENTS 

Attachment I. Frequency distribution of ASK-12 questionnaire score 

 

 

Attachment I: Frequency distribution of ASK-12 questionnaire score 

   

 
1 – Strongly 

Agree (ƒ) 
2 – Agree (ƒ) 

3 – Neutral 
(ƒ) 

4 – 
Disagree (ƒ) 

5 – Strongly 
Disagree (ƒ) 

1. I just forget to take my 
medicines some of the time 

18 (24.7%) 23 (31.5%) 9 (12.3%) 14 (19.2%) 9 (12.3%) 

2. I run out of my medicine 
because I don’t get refills on 
time 

6 (8.2%) 8 (11%) 8 (11%) 23 (31.5%) 28 (38.4%) 

3. Taking medicines more than 
once a day is inconvenient 

10 (13.7%) 23 (31.5%) 12 (16.4%) 13 (17.8%) 15 (20.5%) 

4. I feel confident that each of 
my medicines will help me 

28 (38.4%) 32 (43.8%) 7 (9.6%) 3 (4.1%) 3 (4.1%) 

5. I know if I am reaching my 
health goals 

16 (21.9%) 38 (52.1%) 7 (9.6%) 9 (12.3%) 3 (4.1%) 

6. I have someone whom I can 
call with questions about my 
medicines 

22 (30.1%) 39 (53.4%) 5 (6.8%) 2 (2.7%) 5 (6.8%) 

7. My doctor/nurse and I work 
together to make decisions 

20 (27.4%) 34 (46.6%) 13 (17.8%) 4 (5.5%) 2 (2.7%) 

8. Have you taken a medicine 
more or less often than 
prescribed? 

2 (2.7%) 15 (20.5%) 10 (13.7%) 28 (38.4%) 18 (24.7%) 

9. Have you skipped or stopped 
taking a medicine because you 
didn’t think it was working? 

4 (5.5%) 19 (26%) 6 (8.2%) 23 (31.5%) 21 (28.8%) 

10. Have you skipped or 
stopped taking a medicine 
because it made you feel bad? 

4 (5.5%) 28 (38.4%) 5 (6.8%) 21 (28.8%) 15 (20.5%) 

11. Have you skipped, stopped, 
not refilled, or taken less 
medicine because of the cost? 

5 (6.8%) 6 (8.2%) 6 (8.2%) 22 (30.1%) 34 (46.6%) 

12. Have you not had medicine 
with you when it was time to 
take it? 

9 (12.3%) 28 (38.4%) 8 (11%) 13 (17.8%) 15 (20.5%) 
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Attachment II. Original Communication Assessment Tool (CAT) (in English) 
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Attachment III. Informed consent form 
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Attachment IV. Online questionnaire via Google Forms 
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Attachment V. In-person questionnaire 
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Attachment VI. Authorisation of the Ethics Committee of the ARS Centro 
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