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SUMMARY 
 

BACKGROUND: Although effective antihypertensive treatments have been developed in the last decades,  

only 25.5% of the hypertensive patients had their BP controlled at Portuguese primary health care level, 

enforcing the need to develop better control strategies. The use of patient diary may promote adherence 

to treatment, being associated with a higher involvement and motivation, besides the fact that it is a visible 

reminder for completion and subsequent medication intake. Also, Home Blood Pressure Monitoring 

(HBPM) may be effective in modifying patients’ awareness of their hypertension control and thereby may 

promote compliance with lifestyle modifications and antihypertensive therapy adherence. These 

interventions will be evaluated in the HyDia project, in order to improve BP control, through an 

improvement of patient’s adherence and knowledge of the medication and disease mechanisms, and also 

by facilitating a better communication between patient and health care provider. 

STUDY AIMS: To assess the effectiveness of a combined intervention that comprehends an educational 

and a behavioural component, compared to usual care. The primary outcome is the improvement on 

hypertension control. Secondary outcomes are systolic BP reduction in the interventional group, and 

improvement in patient adherence to antihypertensive medication. Other outcomes to be evaluated are 

related to the intervention’s feasibility in daily practice, measuring physician and patient’s satisfaction 

concerning the diary, and the impact in therapeutic change. 

METHODS: This is a two-arm, randomized controlled single-blind trial, with 6-month follow-up. Uncontrolled 

hypertensive patients will be randomly assigned to the interventional or control group. Eligible patients will 

be selected from the participants of the DIMATCH-HTA study that are uncontrolled medicated 

hypertensive patient: systolic BP (SBP) ≥ 140 or diastolic BP (DBP) ≥ 90 mmHg for non-diabetic patients 

and SBP ≥ 130 or DBP ≥ 80 mmHg for patients with diabetes mellitus. The intervention is based on a 

paper diary, developed to facilitate the registry of their blood pressure levels and antihypertensive daily 

medication. Patients will be advised to bring their diaries to each clinical visit, so it may be reviewed with 

the physician. It will include 100 experimental subjects and 100 control subjects, enabling to detect 

differences in the control rates 11.5% or higher in exposed subjects with 80% power and type I error 

<0.05. Statistical analysis includes descriptive analysis, univariate and bivariate analysis and application of 

generalized estimating equation model and mixed models, performed in the R software. 

EXPECTED RESULTS: We expect to evaluate the effectiveness, feasibility and satisfaction with an 

intervention on blood pressure control, to raise awareness of methods that are easy to implement and of 

considerable value when used correctly, and to enhance the knowledge of patient and health care 

professionals concerning hypertension control strategies. The results will be reported and published at 

peer-review journals. We also expect to organize a medical seminar, in order to present the results to the 

physicians and other interested health professionals. 
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RESUMO 
 

CONTEXTO: Nos Cuidados de Saúde primários portugueses apenas 25,5% dos hipertensos têm a sua 

pressão arterial (PA) controlada, dado que reforça a necessidade de estratégias de melhor controlo que 

complementem a efectividade da terapêutica anti-hipertensora. O recurso a diários para preenchimento 

pelo hipertenso pode promover a adesão à terapêutica, promovendo um maior envolvimento e motivação 

além do facto de serem um meio de recordar a toma da medicação. Também a auto-monitorização da PA 

(em casa) pode ser efectiva na modificação da percepção do hipertenso face à sua PA, levando-o a 

cumprir melhor as modificações de estilos de vida e a toma da medicação. A combinação destas 

intervenções será avaliada no projecto HyDia quanto à melhoria no controlo da PA, através da melhoria 

da adesão à terapêutica e conhecimento sobre a hipertensão e medicação anti-hipertensora e da 

facilitação da comunicação médico-doente quanto a esta patologia. 

OBJECTIVOS: Avaliar a efectividade de uma intervenção que combina uma componente educacional e 

comportamental, face aos cuidados de saúde habituais. O objectivo primário é a diferença entre grupos 

intervenção e controlo na melhoria do controlo da PA. São objectivos secundários a redução da PA 

sistólica e a melhoria na adesão à terapêutica anti-hipertensora. Outros objectivos estão relacionados 

com a aplicabilidade da intervenção na prática clínica diária, a satisfação dos hipertensos e médicos em 

relação ao diário e as possíveis alterações na frequência de mudança na terapêutica anti-hipertensora. 

MÉTODOS: Será conduzido um ensaio clínico aleatorizado, com ocultação simples e 6 meses de 

seguimento dos participantes. Os hipertensos não controlados serão seleccionados do conjunto de 

participantes no estudo DIMATCH-HTA que apresentem PA sistólica ≥ 140 ou PA diastólica ≥ 90 mmHg 

para indivíduos com Diabetes mellitus, e PA sistólica ≥ 130 ou PA diastólica ≥ 80 mmHg para diabéticos. 

A intervenção baseia-se num diário em papel, para registo dos valores de PA e da toma da medicação. 

Os participantes serão aconselhados a levar os seus diários às consultas médicas, possibilitando a 

consulta e preenchimento pelo médico. Serão incluídos 100 hipertensos não controlados em cada grupo, 

permitindo detectar differenças 11.5%, ou superiores, entre as taxas de controlo da PA nos dois grupos, 

com poder estatístico de 80% e nível de significância de 95%. A análise estatística, em software R, inclui 

análise descritiva, univariada e bivariada, além da aplicação de modelos para dados longitudinais - 

equações de estimação generalizadas e modelos mistos. 

RESULTADOS ESPERADOS: O projecto HyDia irá permitir avaliar a efectividade, exequibilidade e satisfação 

com uma intervenção para o controlo da PA nos cuidados de saúde primários, promover a utilização de 

estratégias simples de implementar e consideradas eficazes e aumentar o conhecimento dos hipertensos 

e profissionais de saúde quanto à hipertensão e estratégias de controlo. Os resultados serão publicados 

em revistas científicas com revisão por pares, prevendo-se a organização de um seminário para 

apresentação dos resultados aos médicos e outros profissionais de saúde interessados. 
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BACKGROUND 
 

Is there an identified need for Hypertension control? 

Hypertension is the highest attributable risk factor for cardiovascular diseases, and it presents a very high 

prevalence in Portugal.
1
 Also, cardiovascular diseases are the main cause of death in Portugal, with a 

mortality rate among the highest in Europe and in the world, with ischemic heart diseases and 

cerebrovascular being the third and fifth highest causes for potential years of life lost in Portugal.  2-3 These 

facts justify the importance given by the Portuguese National Health Plan for hypertension prevention and 

control.
4
 

Although effective antihypertensive treatments have been developed in the last decades, the results of a 

population-based study have demonstrated that, in 2003, only 28.6% of Portuguese medicated 

hypertensive patients had normal blood pressure (BP) values.
1
 In 2008, the same study was reproduced 

with similar conditions, and the results were an increase on hypertension prevalence from 42.1% in 2003 

to 46.5%, with a decrease of hypertension control from 11.2% to 7.6%, among the identified hypertensive 

patients.
5
 Also in Portugal, a study conducted at primary care level (the VALSIM study) indicated only 

79.0% of the hypertensive patients were diagnosed, and 25.5% had their BP controlled, enforcing the 

need to develop preventive strategies.
6
 

The results underscore the urgent need to develop strategies to improve hypertension control in 

Portugal.
7
 

Adherence and Therapeutic Change in Hypertension Control 

Poor adherence and clinical inertia are frequently pointed as causes of failure to control hypertension. 

Despite the availability of effective treatments, the control of high BP in clinical practice is not optimal, with 

the lack of adherence being one major cause.
8
 The World Health Organization has described adherence 

as “the extent to which a person’s behaviour – taking medication, following a diet and/or executing 

lifestyles changes, corresponds with agreed recommendations from healthcare provider”.
9
 

Adherence to medication is frequently around 50%, and improving adherence to long-term regimens 

may require providing information to the patient about the treatment, counselling, reminders, among other 

interventions.
10

 Several factors may be determinant of a low adherence rate: dosing frequency, adverse 

effects, duration of therapy, pill burden and asymptomatic nature of hypertension. Moreover, the 

identifiable benefit of the antihypertensive medication is not immediate, which may also affect adherence.
7
  

Hypertension may be uncontrolled when patients do not take their medications or because providers do 

not increase medication when appropriate.
11

 Clinical inertia has been described as a physicians attitude 
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of not intensifying medication regimens at encounters with patients who have uncontrolled risk factors.
12

 A 

recent study indicated that the reluctance to rely on BP measurements not considered representative, a 

perception that guidelines are revised frequently and are not always clear, and the consideration that the 

change was not appropriate given the patient’s specific context, as the main reasons pointed by 

practitioners to justify the lack of change.
13

 

A good patient-physician communication is determinant for patient adherence and, consequently, reducing 

clinical inertia. In fact, special training of general practitioners in management of hypertension, 

emphasising good communication between doctors and patients, seemed to be more effective on 

adherence to antihypertensive therapy when compared to usual care.
14

 

The HyDia project is based in patients’ empowerment regarding hypertension control, by 

improving knowledge on this chronic disease, adherence to medication and promoting a better 

communication with their family physician. 

How to help patients to improve their hypertension control? 

Many interventions have been designed and studied to improve adherence in hypertensive patients: 
7,15

 

 Technical interventions, through the simplification of medication regimen, for instance, by prescribing 

antihypertensive associations; 

 Behavioural interventions, such as telephone / mailed reminders or special medication containers, 

intend to reinforce the patient’s daily routine; 

 Educational interventions, including oral or written communication aimed to change patient’s 

knowledge. 

A 2004 meta-analysis suggested that there wasn’t one specific intervention that significantly improved 

adherence to antihypertensives, although behavioural interventions alone demonstrated a trend to 

improve it. Adherence was identified as a complex problem requiring a patient-specific approach, centred 

on factors such as the level of hypertension understanding or the relation patient-provider.
7
 

Recently, a randomized trial in USA has demonstrated that the combination of home BP monitoring and a 

behavioural intervention applied for 24 months resulted in an improvement of 11% in BP control, when 

compared to usual care, and decreased systolic and diastolic BP, respectively 0.6 and 0.4 mmHg. 

Patients were recruited from 2 university-affiliated clinics, with 73% having already BP controlled at trial 

entry. The behavioural intervention protocol was applied at bimonthly calls performed by a nurse, and with 

The HyDia project will evaluate a combined intervention patient-centred,  

with an educational component aiming to improve patients’ knowledge on hypertension,  

and a behavioural approach – patient diary and home BP monitoring – intended to enhance 

patient´s hypertension management, at the Portuguese primary care level.  
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a modular structure based on factors such as dietary pattern, smoking cessation, and social support. 
16

 

The use of patient diary is a self-monitoring tool used to improve patient’s adherence.
17

 
18

 A clinical trial 

suggested that the completion of a medication diary might be associated with a bigger involvement and 

motivation by the patient, besides the fact that it is a visible reminder for completion and subsequent 

medication intake.
17

 An additional prospective study supports these findings, indicating that self-monitoring 

through a diary encourages a behavioural change regarding medication adherence.
18

 Patient diaries may 

also be an accessible and easy to use tool, since another study found that 70% of the patients used the 

medication diaries, with the majority (61%) being satisfied.
19

 

Home BP monitoring (HBPM) is effective in modifying patients’ perceptions of their hypertension and 

thereby may encourage them to be compliant with lifestyle modifications and antihypertensive therapy.
20

 

HBPM is recommended in 2007 Guidelines for the Management of Arterial Hypertension of the European 

Society of Hypertension - European Society of Cardiology (ESH-ESC), in complementing office 

measurements, for reasons such as providing a better evaluation of BP values in their usual environment, 

overcoming the white-coat hypertension.
21, 22

 Furthermore, BP self-measurement ay also increase 

compliance with antihypertensive therapy, provide information for the doctor’s decision and reduce the 

number of visits required for the control of hypertension.
23,

 
24

 Therefore, ESC-ESH guidelines advise to 

instruct patients on the need to provide the doctor with BP measurements registry and to avoid self-

modifications of treatment regimens.
23

 In Portugal, the first results of the “Auto-Medição da Pressão 

Arterial na Hipertensão Arterial” (AMPA) study, which was conducted at Primary Health Care Centres and 

established to increase knowledge and raise awareness of HBPM (without information on patient 

adherence to medication), have demonstrated HBPM value  by providing a better assessment of BP – 

without the white-coat effect – which enables the treatment adjustment.
22

 

Although it has been recognized many HBPM advantages, this method has some limitations, such as the 

difficulty in performing the measurements correctly and using validated equipment. HBPM may also 

increase the levels of anxiety in some patients and it may induce self-modification of therapeutic 

regimen.
22, 23

  In contradiction with other studies, the Treatment of Hypertension Based on Home or Office 

Blood Pressure (THOP) trial suggested that the adjustment of hypertensive treatment based on home BP 

instead of office BP led to a less intensive drug treatment but also to a less BP control.
21

 This result 

supports that it is still necessary to clarify the meaning of self-measurement of BP in the management of 

hypertension.
23

 

These interventions – patient diaries and HBPM – will be combined and evaluated in the HyDia 

project, intending to improve BP control, through an improvement of patient’s adherence and of 

the knowledge of the medication and disease mechanisms and also by facilitating a better 

communication between patient and provider. 

The context of HyDia project: Primary Health Care and the 

DIMATCH-HTA study 
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Primary care has an important role in chronic disease management. In fact, hypertension is mainly 

followed at this health care level, with general physicians being responsible for hypertensive patients’ 

identification, treatment and disease management.
13

 Also, the strong continuity of health care provided by 

family physicians enables a closer patient follow-up, which makes the primary care centres the ideal 

setting for a study aiming to identify and to modify major determinants on hypertension dynamic control. 

The DIMATCH-HTA study is a prospective cohort study of medicated hypertensive patients, immigrants 

and non-immigrants, attending primary health care centres, aiming to assess medication adherence and 

clinical inertia as dynamic determinants of hypertension control.  

In line with the DIMATCH-HTA study, the HyDia project will evaluate the effectiveness of a patient-based 

intervention on BP control. With a randomized controlled trial design, the HyDia study will compare the 

impact of a combined intervention with HBPM and a patient diary of medication intake in hypertensive 

uncontrolled patients, against the usual primary care. Moreover, this study intends to evaluate the 

usefulness of this intervention in clinical practice as a tool to improve patient-physician communication and 

to reduce clinical inertia. 

Our team encompasses experienced researchers, which have lead and participated in community and 

primary-care based studies on cardiovascular disease and medication adherence. This study will allow the 

promotion of educative and behavioural strategies aimed to hypertensive patients and health-care 

professionals and will clarify the meaning of such primary-care interventions in hypertension control. 

SPECIFIC AIMS 

The HyDia project comprehends a randomized controlled trial designed to assess the effectiveness of a 

combined intervention with an educational component, a patient diary for the registry of the 

antihypertensive medication and BP values, and a protocol for home BP monitoring. 

The primary outcome is the improvement on hypertension control, measured as proportion of 

participants with BP < 140 / 90 mmHg or < 130 / 80 mmHg (if with diabetes mellitus). 

 

Secondary outcomes are: 

 the systolic BP reduction in the interventional group, and 

 the improvement in patient adherence to antihypertensive medication 

Other outcomes to be evaluated are related to the intervention’s applicability in daily practice, measuring 

physician and patient’s satisfaction concerning the diary, and the impact in therapeutic change. 
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METHODS 
 

1. STUDY DESIGN 

This is a two-arm, randomized controlled single-blind trial, with 6-month follow-up (Figure 1). Uncontrolled 

hypertensive patients will be randomly assigned to the interventional or control group. Although a cluster 

randomized trial design is usually recommended for addressing quality improvement questions, a recent 

study showed no significant clustering within physicians and within clinics. 
25

  

 

Figure 1. HyDia study design (R – randomization) 

 

2. STUDY POPULATION AND ELIGIBILITY CRITERIA 

Eligible patients will be selected from the participants of the DIMATCH-HTA study, according to the 

following inclusion criteria: 

1. To have a clinical record at Primary Health Care Centres from the health region of Lisbon; 

2. To have a clinical diagnosis of high blood pressure; 

3. To be currently taking antihypertensive medication (but less than 4 different medicines); 

4. To have had their last clinical visit at least six months ago; 

5. To be aged between 40 and 80 years; 

6. To be responsible for taking their own antihypertensive medication; 

7. To be able to be contacted by telephone; 
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8. To be an uncontrolled medicated hypertensive patient at baseline, defined as having systolic 

BP (SBP) ≥ 140 or diastolic BP (DBP) ≥ 90 mmHg for non-diabetic patients and SBP ≥ 130 or 

DBP ≥ 80 mmHg for patients with diabetes mellitus, measured at the 6-month face-to-face 

interview in the DIMATCH-HTA study; 

9. To be able to read and write; 

10. To consent in participate on the HyDia project. 

 

The exclusion criteria are the following medical diagnosed conditions: dementia; pregnancy; unstable 

angina; severe renal or hepatic disease; severe heart failure; previous myocardial infarction or stroke (until 

6 months before); antihypertensive medication or dosage change within 4 weeks of the baseline visit. 
25

 

 

 

3. RECRUITMENT AND SAMPLING PROCESS 

The sampling and recruitment process will follow the next steps: 

a. Identification of uncontrolled medicated hypertensive patients, who have participated in the 

DIMATCH-HTA study and are eligible for the HyDia project; 

b. Participants’ random allocation to interventional or control groups; 

c. Invitation of the eligible participants allocated at the interventional group, through a letter sent by 

mail; 

a. Refuses will be replaced with other eligible participants randomly selected. 

d. Face-to-face baseline interviews, during which the patients will be invited to participate on the 

study and to sign an informed consent, after which the protocol and the intervention protocol will 

be applied. 

 

 

4. OUTCOMES DEFINITION 

 Primary Outcome 

BP Control is defined as SBP < 140 or DBP < 90 mm Hg, for each individual without diabetes mellitus, or 

having an SBP < 130 or DBP < 80 mm Hg, if with diabetes mellitus. 

Primary outcome will be the difference of proportions of hypertensive patients initially uncontrolled 

that achieve the BP control, between the intervention and control group, according to the BP measures 

at the 3 month face-to-face interview. 

 Secondary Outcomes 

a) Difference of proportions of uncontrolled hypertensive patients that achieve BP control will 

also be evaluated at 6 month face-to-face interview. 
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b) SBP reduction, by comparing baseline with 3 and 6 month values in interventional and control 

groups. 

c) Impact on Medication Adherence will be assessed through a comparison between adherence index 

in the intervention groups and in the control group. The adherence to medication will be evaluated by 

a brief question asked directly to the patient, as defined in the DIMATCH-HTA study. 

d) Therapeutic change is defined as any antihypertensive treatment modification: addition of a new 

drug, change of one of the antihypertensive drugs, increase of posology, and suppression of an 

antihypertensive drug among others. Therapeutic change will be estimated by the proportion of visits 

with uncontrolled BP that the physician decided to change the patients’ medication, at 3 and 6 month 

follow-up period. 

Regarding protocol usability: 

e) Protocol Compliance will be assessed by the proportion of items completed in the diary.  

f) Protocol Satisfaction, through the application of a questionnaire at the end of the study period to 

both patients and physicians. 

 

5. INTERVENTION 

The intervention is based on a paper diary – Hypertension Diary –, developed to facilitate patients on the 

registry of their blood pressure levels and antihypertensive daily medication, according to a 

predefined measuring protocol. Patients will also be advised to bring their diaries to each clinical visit, so 

they may be reviewed with the physician. 

The Hypertension Diary will be easy to complete and to implement in daily routine, consisting in a booklet 

with the following elements: 

1. Patient personal information, doctor and health care centre contacts, research team contacts; 

2. Educational introduction about hypertension and its risks, antihypertensive medication and the 

importance of medication adherence – to be used by the interviewer for the educational component of 

the intervention; 

3. Protocol for Medication Registry, with specific instructions and examples; 

4. Protocol for HBPM , with instructions regarding how to measure BP 

a. Patients will be asked to measure their BP at home 

i. twice a day (morning and evening, approximately at the same time of the day), three times 

weekly on 3 separate days; 
16

 

ii. using an automated and validated BP device given by the research team; 

iii. always on the same arm that presented a higher BP during the measurement performed by the 

interviewer at baseline; 
20

 

b. Condition of measurements should be the one’s defined in ESH-ESC guidelines for blood 

pressure monitoring at home: 
20
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i. 5 min rest, 30 min without smoking or caffeine; 

ii. Seated, back supported, arm resting on the table 

iii. Correct cuff bladder placement 

iv. Immobile, legs uncrossed, not talking, relaxing; 

 

5. Medication and BP values registry, with specific calendars to be fulfilled 

a. daily, at the time the medication is taken, with the number of pills taken for each drug. The 

antihypertensives’ name will be previously introduced during the baseline interview, with the 

supervision of the interviewer; during the study follow-up, and for each newly prescribed 

antihypertensive, the patient must insert the name and fulfil the medication intake registry. 

b. 3 days during the first month and weekly, with the BP values 

c. Patient may write his annotations / comments regarding medication and BP measurement, in 

specific fills. 

 

6. A physicians’ area, so they may fulfil: 

a. a visits’ schedule; 

b. a record of therapeutic changes and in-office BP values; 

c. a space for comments and other information that the physician may find relevant. 

 

7. An area for patient’s general notes and comments. 

 

6. DATA COLLECTION 

 

Data will be collected through a 6 month follow-up period, (table 1) according to the following steps: 

1. Trained health care professionals will conduct a face-to-face interview at baseline, including 

a. Explanation of the study aims’ and informed consent application, 

b. BP measurement will be performed according to 2007 ESH-ESC Practice Guidelines for 

the Management of Arterial Hypertension
23

 

c. Educational intervention to the patient, with a brief explanation regarding hypertension 

and antihypertensive therapy, according to a pre-defined protocol, and 

2. Training in the specific behavioural protocol – registry of medication intake and BP values from HBPM 

3. Monthly phone calls (months 1 and 2) while the intervention is delivered, to encourage patients to 

maintain behaviour changes and to assure that the intervention is occurring according to the protocol 

given;  

4. Face-to-face interview at three months where it will be carry out a final BP measurement, patient 

diary review, and application of a self-administered questionnaire regarding their opinion about the 

protocol. 

 

The physicians will be informed about the intervention’s protocol and that the patients included in the 

study will be advised to bring their diaries to the appointments. The physicians will be asked to act 
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according to their regular practice and will freely decide whether to take further measurements to improve 

antihypertensive treatment. 

 

Regarding the impact of the intervention on therapeutic change and patient-physician communication, 

physicians will be asked to fulfil 

5. A brief formulary at each patient appointment (when applicable and included in the DIMATCH-HTA 

study); and 

6. At the end of the follow-up period, a self-administered questionnaire regarding their opinion on the 

protocol where their patients were allocated. 

 

Instruments will be previous assessed by a panel of 5 general physicians or nurses with experience in 

hypertension management, and pre-tested by application to 5 hypertensive patients. A Manual of 

Procedures will be developed, including definitions, interventional protocols and quality control procedures. 

TABLE 1. DATA COLLECTION PROCEDURES 

DATA COLLECTION  BASELINE 
FOLLOW-UP 

1M 2M 3M 4M 5M 6M 

Patients 

Face-to-face interview, with educational intervention 
and patient training on specific protocol 

X       

Follow-up with phone interview, applied only to 
interventional group 

 X X     

Face-to-face interview, with a satisfaction 
questionnaire applied to interventional group 

   X    

Face-to-face final interview       X 

Physicians 

Follow-up with brief formulary  At each appointment 

Usability and satisfaction questionnaire    X    

 

 Control Group 

Patients assigned to this group will receive the usual care and the DIMATCH-HTA study observational 

procedures: a face-to-face interview at baseline and a third month phone interview. They will be excluded 

from the calls occurring at months 1 and 2. 

 

7. SAMPLE SIZE AND STATISTICAL ANALYSIS 

The HyDia study will include 100 experimental subjects and 100 control subjects, all with medicated 

uncontrolled hypertension at baseline. Assuming a continuity-corrected chi-squared statistic or Fisher’s 

exact test to evaluate the null hypothesis that the control rates for experimental and control subjects are 

equal, and a Type I error probability of 0.05, we will be able to detect differences in the control rates  

11.5% or higher in exposed subjects with 80% power.  
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Descriptive statistics will be performed on baseline data, and comparisons between groups will use the t 

test and Fisher exact test or the correspondent non-parametric tests. 

For BP control (primary outcome), it will be defined a generalized estimating equation model using the 

binomial distribution and the logit link. For SBP reduction and adherence improvement (assumed as 

continuous variables), likelihood-based mixed models with random patient effect will be applied, using all 

available data from baseline through 3 and 6 months, in an intent-to-treat analysis. Models will be adjusted 

for the following baseline values, when relevant: BP, age, sex, race/ethnicity, educational degree, 

household income, marital status, smoking status, alcohol intake, body mass index, number of coexisting 

conditions, number of antihypertensive medications, and medication adherence, obtained from DIMATCH-

HTA study evaluations. Differences will be considered of statistical significance for p-values  0.05. 

Statistical analysis will be performed in R software. 

 

PRELIMINARY RESULTS 

Our research team has experience in working with the primary care setting, evaluating antihypertensive 

medication adherence, and studying general population and immigrants’ health. In this section we 

describe preliminary work and results relevant to demonstrate our proficiency and how this study builds on 

previous studies.  

DIMATCH-HTA STUDY (ONGOING STUDY) 

The DIMATCH-HTA is a population-based prospective cohort study aimed to evaluate the potential 

determinants of medication adherence and therapeutic adjustment and its impact on blood pressure 

control, among immigrants and non-immigrants followed at Primary Care Health Centres (PHCC) of the 

Lisbon Health Region. The sample is constituted by 2 cohorts of 1090 patients each, followed for 18 

months, and the data collection is performed by face-to-face and phone interviews. This study has 

received the AstraZeneca Research Funding for 2008 and a FCT Research Grant in 2009. 

EVALUATION OF HEALTH AND HEALTH ASSESSMENT  
OF AFRICAN AND BRAZILIAN IMMIGRANTS IN PORTUGAL 

In 2007, our research team developed a study about the "Evaluation of Health and Health Assessment of 

African and Brazilian Immigrants in Portugal" with the objectives of characterizing the health, the access to 

health care and the health determinants of the African and Brazilian communities living in Lisbon, Setubal 

and Faro Districts, and comparing theses data with the data available from the general population from the 

4
th
 National Health Survey.  

Individuals were selected through a process of random simple cluster geographical sampling with the help 

of GIS software (ArcGIS 9.1). The data collection was obtained by teams of interviewers, most of them 

from the ethnical communities in study.  
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A total sample of 4512 individuals was surveyed. Considering only the adult population aged 18-90 years, 

52.7% were women and 47.3% were men. This immigrant population used mainly the National Health 

Service (85.6%). Within the last three months, 22% have consulted once a doctor, 13% consulted 2-3 

times, and 6% consulted more than three times. The last consultation was mainly in the PHCC (58%). 

Overall, 13.6% have self-reported hypertension, representing 413 people. The age-specific prevalence of 

hypertension in three age groups – younger than 35 years, 35-64 years old and older than 64 years – was 

4%, 22.7% and 51.5%, respectively. Importantly, 15% stated never had measured their blood pressure, 

6% did not measured within the last three years, and 15% within the last year. Around 73% of those who 

self reported hypertension referred having taken medication or treatments for hypertension within the last 

year. 

HYPERTENSION AWARENESS, TREATMENT AND CONTROL  
AMONG AFRICAN AND BRAZILIAN IMMIGRANTS IN PORTUGAL 

Sub-sample of the previous mentioned study “Evaluation of Health and Health Assessment of African and 

Brazilian Immigrants in Portugal” conducted in 2007. This study aimed characterizing hypertension 

awareness, treatment and control in two migrant populations with more than 30 years old, African from ex-

colonies and Brazilian immigrants. Among the sample of 317 patients, the prevalence of hypertension was 

45.9%. Only 19% of hypertensive and 40% of hypertensive medicated had their blood pressure controlled. 

 

EXPECTED RESULTS 

We expect this study to provide the following contributions: 

a. We will evaluate the effectiveness of a combined educational and behavioural intervention – 

Hypertension Diary – in blood pressure control. Also, we will test if such intervention has influence 

on blood pressure decrease and on anti-hypertensive adherence. We believe this study will be able 

to raise awareness to methods that are easy to implement and of considerable value when used 

correctly, and which have a favourable cost/benefit ratio. 

b. This study will involve primary care physicians, who have a crucial role on the management of 

chronic diseases, acting near their patients through a long-term relation. The primary care setting is 

privileged context for the development of these studies and we expect to enhance the knowledge of 

patients and health care professionals concerning hypertension control strategies. 

c. In Portugal it is not common to have randomized controlled trials assessing the effectiveness of 

behavioural and educational interventions. Such studies require a high level of organization and 

professional management, along with a high-motivated and dedicated team who will create and 

maintain a strong commitment and relation with all participants. 

EXPECTED PUBLICATIONS AND PRESENTATIONS 

It will be written and delivered a report on the results. We also plan a medical seminar, in order to present 

the results to the physicians and other health professionals interested. 
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It is expected to communicate the research’s potential contributions through publications in international 

and national peer-review journals, and at international and national meetings related to areas such as 

Public Health, Epidemiology, Primary Health Care and Cardiology. 
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HUMAN RESOURCES 

Intervention’s Development               

0. Definition of Interventional Protocols              
Research team +  

panel 5 GP/ Nurses 

1. Pre-test of patients material              
Research team + panel 5 

hypertensive patients 

2. Interviewers selection and training              Study coordinator 

Evaluation Study – start-up procedures               

3. Ethical Committee permissions              Research team 

4. Database construction              Informatics’ technician 

5. Interventional materials preparation              
Study coordinator +  

1 researcher 

6. Identification of uncontrolled 
hypertensive participants 

             
Study coordinator +  

1 researcher 

7. Randomization              
Study coordinator +  

1 statistician 

8. Participants’ invitation to the study              
Study coordinator +  

2 researchers 

Evaluation Study – baseline and follow-up               

9. Baseline face-to-face interview and 
patient’s training 

             

2 trained interviewers * 
10. Follow-up period  - monthly phone 

interviews to patients 
             

11. Face-to-face  interview – 3 months              2 trained interviewers * 

12. Evaluation of physicians’ satisfaction              
Study coordinator + 1 

researcher 

13. Face-to-face  interview – 6 months              2 trained interviewers * 

Data Analysis and Intervention’s Revision               

14. Data Analysis              
Research team +  

1 statistician 

15. Revision of Interventional Protocols              
Research team +  

panel 5 GP/ Nurses 

16. Divulgation of the study results              Research team 

17. Publication of results,seminar.               

               

 

ETHICAL ISSUES 
We will take in consideration the following ethical issues: 

 The recruitment methodology aims to include all groups that will benefit with this study, namely 

uncontrolled hypertensive patients.  
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 Written informed consent will be request to the selected participants for the interventional group: a 

copy of the signed informed consent will remain with the participant. Participants are free to withdraw 

from the study at any time and to refuse to answer any question. 

 Confidentiality will be maintained as none of the patient information will be provided to their 

physician, primary care centre, or others without the patients' permission.  

 The intervention is non-invasive and harmless. The probability of anxiety increase due to HBPM 

is reduced by the close follow-up, by phone calls and face-to-face interviews. 

 Health care data is sensible personal information. We will de-identify data such as name, birthday, 

address and telephone contact for data analysis purposes. Patients and health care providers will be 

coded with a unique non-identifying number. The database will have protected access (restricted 

access, password-protected), and servers will be protected with state-of-art software firewalls and 

anti-virus. The HyDia project is integrated in the DIMATCH-HTA study (and collecting the same 

variables), which has received permission from Protection Data Portuguese Authority to use 

centralized databases with individual data. 

Although the DIMATCH-HTA study has been reviewed and approved by the Ethical Committee from the 

Lisbon’s Faculty of Medicine, a new revision for ethical aspects related to the HyDia project will be 

requested. 
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BUDGET AND MATERIAL RESOURCES 

For a total sample size of 200 subjects, we anticipate the following budget and material resources: 
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DESCRIPTION 
AMOUNT 

(EURO) 
DESCRIPTION 

AMOUNT 

(EURO) 

TOTAL 

AMOUNT 

(EURO) 

TASK 

JUSTIFICATION 

Intervention’s Development                    

0. Definition of Interventional 
Protocols 

             Research team --   

675 

 

             
HyDia study coordinator 

(25h*13eur/h) 325 
 

 
 

             
DIMATCH-HTA study coordinator 

(25h*13eur/h) 325 
 

 
 

             panel 5 GP/ Nurses 
-- 

Travel 
expenses 25 

Plafond for travel 
expenses (25eur) 

1. Pre-test of patients 
material 

             Research team --   0  

             
HyDia study coordinator 

(25%*1.670eur/month*12months) 5010 
 

 5010 
Affecting the 
following tasks for 
study coordinators              

DIMATCH-HTA study coordinator 
(15%*1.670eur/month*12months) 3006 

 
 3006 

             Researcher (10h*11eur/h) 110   110 Material revision 

             panel 5 hypertensive patients 
-- 

Travel 
expenses 25 25 

Plafond for travel 
expenses (25eur) 

2. Interviewers selection and 
training 

             HyDia study coordinator --   

0 

 

             DIMATCH-HTA study coordinator --    

Evaluation Study – start-up 
procedures 

              
  

 
  

 

3. Ethical Committee 
permissions 

             Research team --   

55 

 

             Researcher (5h*11eur/h) 
55 

 
 

Submission to FML 
Ethical Committee 

4. Database construction              
Informatics’ technician 

(10h*15eur/h) 150 
Hardware 

1.151,00 1.301,00 
Includes 2 PC and 

monitors 

5. Interventional Materials 
preparation 

             HyDia study coordinator 
-- 

Patient 
diaries 305,6 

9.367,40 

100 patient diaries 

             DIMATCH-HTA study coordinator --    

             Researcher (15h*11eur/h) 165 BP devices 8.896,80 100 BP devices 

6. Identification of              HyDia study coordinator --   0  
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DESCRIPTION 

AMOUNT 

(EURO) 

TOTAL 

AMOUNT 

(EURO) 

TASK 

JUSTIFICATION 

uncontrolled hypertensive 
participants 

             DIMATCH-HTA study coordinator 
-- 

 
 

 

7. Randomization 

             HyDia study coordinator --   

225 

 

             Statistician (15h*15eur/h) 
225 

 
 

Randomization of 
patients 

8. Participants’ invitation to 
the study 

             HyDia study coordinator --   

365 

 

             
Researcher (15h*11eur/h) 

165 
Mailing 

200 
Mailing: 

1eur/part*200part 

Evaluation Study – baseline 
and follow-up 

             
 

  
 

  
 

9. Baseline face-to-face 

interview and patient’s 

training 

             HyDia study coordinator --   

2210 

 

             
DIMATCH-HTA study coordinator 

-- 

Phone 
expenses 

60 

Interviews: 
1,5h/part*200part 

=300h 

             2 trained interviewers 
(300h*7eur/h) 2100 

Travel 
expenses 50 

Phone and travel 
expenses: plafond 

10. Follow-up period  - 
monthly phone interviews 
to patients 

             HyDia study coordinator --   

675 

 

             
DIMATCH-HTA study coordinator 

-- 
 

 

Interviews: 
0,25h*150part*2int
erviews/part =75h 

             
2 trained interviewers 

(75h*7eur/h) 
525 

Phone 
expenses 

150 

Phone expenses: 
150part*0,5eur*2ca

lls/part =150eur 

11. Face-to-face interview 
– 3 month 

             HyDia study coordinator --   

1510 

 

             
DIMATCH-HTA study coordinator 

-- 

Phone 
expenses 

60 

Interviews: 
1h/part*200part 

=200h 

             2 trained interviewers 
(200h*7eur/h) 1400 

Travel 
expenses 50 

Phone and travel 
expenses: plafond 

12. Evaluation of 
physicians’ satisfaction 

             HyDia study coordinator --   

235 

 

             DIMATCH-HTA study coordinator --    

             
Researcher (20h*11eur/h) 

220 
Travel 

expenses 15 
Travel expenses: 

plafond 

13. Face-to-face interview 
– 6 month 

             HyDia study coordinator --   

1510 

 

             
DIMATCH-HTA study coordinator 

-- 

Phone 
expenses 

60 
Interviews: 

1h/part*200part 
=200h 
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             2 trained interviewers 
(200h*7eur/h) 1400 

Travel 
expenses 

50 
Phone and travel 
expenses: plafond 

Data Analysis and 
Intervention’s Revision 

             
 

 
    

14. Data Analysis 
             Research team --   

750 

 

             Statistician (50h*15eur/h) 750   Statistical analysis 

15. Revision of 
Interventional Protocols 

             Research team --   

270 

 

             HyDia study coordinator --    

             DIMATCH-HTA study coordinator --    

             Researcher (20h*11eur/h) 220   Material revision 

             
panel 5 GP/ Nurses 

-- 
Travel 

expenses 
50  

16. Divulgation of the study 
results 

             
Research team 

-- 
 

  
 

              TOTAL 16.151  11.148 27.299 With VAT 

 



HYDIA PROJECT 

 21 

REFERENCES
 

                                                             

1
 Macedo ME, Lima MJ, Silva AO, et al. Prevalence, awareness, 

treatment and control of hypertension in Portugal: the PAP 

study. J Hypertens 2005;23(9):1661-6 

2
 Rocha E, Pereira Miguel JM. Epidemiologia da hipertensão em 

Portugal: Uma actualização; In: Hipertensão Arterial – Tomo I, 

edit. por Braz Nogueira J.. Biblioteca Cardiológica do clínico 

Geral, edit. por Soares- Costa J T S. Permanyer Portugal 2003 

3
 Santana P, Alves I, Couceiro L, Andreozzi V, Nicola PJ, 

Machado MC. Anos de Vida Potencial Perdidos, por causas de 

morte seleccionadas, em Portugal Continental no período de 

2003 a 2005. Congresso Português de Epidemiologia. 2007. 

[http://epidemiologia 2007.com.pt, accessed in 2008-03-28] 

4
 Direcção-Geral de Saúde. Programa Nacional de Prevenção e 

Controlo das Doenças Cardiovasculares. Despacho nº 

16415/2003, DR, II Série, de 22 de Agosto, page 4. 

[http://www.dgs.pt/, accessed in 2007-10-19] 

5
 Apresentação dos resultados PAP 2009 

6
 Apresentação dos resultados estudo VALSIM 2009 

7
 Takiya LN, Peterson AM, Finley RS. Meta-analysis of 

interventions for medication adherence to antihypertensives. 

Ann Pharmacother 2004;38(10):1617-24. 

8
 Schroeder K, Fahey T, Ebrahim S. How can we improve 

adherence to blood pressure-lowering medication in ambulatory 

care? Systematic review of randomized controlled trials. Arch 

Intern Med 2004;164(7):722-32 

9
 World Health Organization. Adherence to Long Term 

Therapies: Evidence for Action. WHO Geneva, 2003 

10
 Haynes RB, McDonald HP, Garg AX. Helping patients follow 

prescribed treatment: clinical applications. JAMA 

2002;288(22):2880-3 

11
 Heisler M, Hogan M, Hofer T, Schmittdiel J, Pladevall M, Kerr 

A. When More Is Not Better. Treatment Intensification Among 

Hypertensive Patients With Poor Medication Adherence. 

Circulation 2008;117:2884-92 

12
 Safford MM, Shewchuk R, Qu H, Williams JH, Estrada CA, 

Ovalle F, Allison JJ. Reasons for not intensifying medications: 

differentiating "clinical inertia" from appropriate care. J Gen 

Intern Med 2007;22(12):1648-55. 

13
 Nicodème R, Albessard A, Amar J, Chamontin B, Lang T. 

Poor blood pressure control in general practice: In search of 

explanations. Arch Cardiovasc Dis 2009;102(6-7):477-83. 

14
 Qureshi NN Hatcher J, Chaturvedi N, Jafar TH, Hypertension 

Research Group. Effect of general practitioner education on 

adherence to antihypertensive drugs: cluster randomized 

controlled trial. BMJ 2007;335(7628):1030. 

15
 Van Dulmen S, Sluijs E, van Dijk L, de Ridder D, Heerdink R, 

Bensing J. Patient adherence to medical treatment: a review of 

reviews. BMC Health Serv Res 2007; 7:55 

                                                                                                 

16
 Bosworth HB, Olsen MK, Grubber JM, Neary AM, Orr MM, 

Powers BJ, Adams MB, Svetkey LP, Reed SD, Li Y, Dolor RJ, 

Oddone EZ. Two Self-management Interventions to Improve 

Hypertension Control: A Randomized Trial. Ann Intern Med 

2009. 

17
 Van Berge Henegouwen MT, van Driel HF, Kasteleijn-Nolst 

Trenité DG. A patient diary as a tool to improve medicine 

compliance. Pharm World Sci 1999;21(1):21-4. 

18
 Gordon EJ, Prohaska TR, Gallant MP, Siminoff LA. 

Adherence to immunosuppression: a prospective diary study. 

Transplant Proc. 2007;39(10):3081-5. 

19
 Oldenmenger WH, Echteld MA, de Wit R, Sillevis Smitt PA, 

Stronks DL, Stoter G, van der Rijt CC. Analgesic adherence 

measurement in cancer patients: comparison between 

electronic monitoring and diary. J Pain Symptom Manage. 

2007;34(6):639-47 

20
 Parati G, Stergiou GS, Asmar R, Bilo G, de Leeuw P, Imai Y, 

Kario K, Lurbe E, Manolis A, Mengden T, O'Brien E, Ohkubo T, 

Padfield P, Palatini P, Pickering T, Redon J, Revera M, Ruilope 

LM, Shennan A, Staessen JA, Tisler A, Waeber B, Zanchetti A, 

Mancia G; ESH Working Group on Blood Pressure Monitoring. 

European Society of Hypertension guidelines for blood pressure 

monitoring at home: a summary report of the Second 

International Consensus Conference on Home Blood Pressure 

Monitoring. J Hypertens 2008;26(8):1505-26 

21
 Staessen JA, Den Hond E, Celis H, Fagard R, Keary L, 

Vandenhoven G, O'Brien ET. Treatment of Hypertension Based 

on Home or Office Blood Pressure (THOP) Trial Investigators. 

Antihypertensive treatment based on blood pressure 

measurement at home or in the physician's office: a randomized 

controlled trial. JAMA 2004; 291(8):955-64 

22
 Maldonado J, Pereira T. Estudo AMPA: Self-measurement of 

blood pressure in arterial hypertension--preliminary results from 

the AMPA study. Rev Port Cardiol 2009;28(1):7-21 

23
 Mancia G, De Backer G, Dominiczak A, et al. Management of 

Arterial Hypertension of the European Society of Hypertension; 

European Society of Cardiology. 2007 Guidelines for the 

Management of Arterial Hypertension: The Task Force for the 

Management of Arterial Hypertension of the European Society 

of Hypertension (ESH) and of the European Society of 

Cardiology (ESC). J Hypertens 2007;25(6):1105-87 

24
 Celis H, Den Hond E, Staessen JA. Self-measurement of 

blood pressure at home in the management of hypertension. 

Clin Med Res 2005;3(1):19-26 

25
 Carter B. et al. Physician and Pharmacist Collaboration to 

Improve Blood Pressure Control. Arch Intern Med 2009; 

169(21):1996-2002 


