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Abstract
Background: Diagnosis of hypertension (HT) in epidemiological studies sometimes requires careful clinical evalua-
tion. This may be particularly challenging in the subgroup of patients taking antihypertensive drugs for indications 
other than HT.
Material and methods: The PolSenior2 study was conducted on a representative sample of Polish residents aged 60 
or older. Blood pressure measurements were taken three times during two separate visits in a total of 5,981 people 
(2,920 men and 3,044 women). The diagnosis of HT was made according to the European Society of Cardiology 
and  European Society of Hypertension (ESC/ESH) criteria. On this basis, 4607 people were classified as having 
HT. Among them, 424 respondents were taking antihypertensive drugs, but were not aware of having the disease. 
Additional analysis was performed, consisting of a detailed telephone questionnaire and additional clinical assess-
ment of potential comorbidities. The researchers managed to contact 269 people, of whom 265 agreed to participate 
in the study.
Results: Based on the answers obtained, the respondents were divided into four subgroups: A. 54 (20.4%) respond-
ents confirmed they had been diagnosed with HT and admitted that they considered the fact of taking medications 
as the absence of the disease; B. 79 (29.8%) respondents were not aware of HT, but the available clinical data indi-
cated taking antihypertensive drugs due to HT; C. 79 (29.8%) of the respondents declared having HT, which may 
indicate that during the study they gave the wrong answer or their answer was incorrectly recorded by the research 
team member; D. 53 (20.0%) respondents answered “I don’t know/I don’t remember”. There were no differences 
in the distribution of responses between those with elevated and normal blood pressure, or between the age groups 
of 60–79 and over 80.
Conclusions: 
1. A small percentage of patients with HT (approx. 1.5%) may confuse good control of the disease with being cured 
of it. This indicates the need for better patient education. 
2. On the other hand, some patients take antihypertensive drugs for reasons other than HT. Therefore, accurate de-
termination of the diagnosis of HT in epidemiological studies requires obtaining complete medical documentation 
with detailed data on the reasons for prescribing drugs and comorbidities.
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Introduction

The nationwide PolSenior2 (PS2) study provided 
a lot of data on the prevalence of chronic diseases in 
the elderly population in Poland [1]. The research-
ers made every effort to ensure that the obtained 
data reflected the reality as closely as possible. With 
this in mind, objective criteria were used to classify 
respondents as having arterial hypertension (HT). 
The classification was based not only on the sub-
jective declaration of the study participants, but 
also on blood pressure (BP) measurements made 
by a qualified medical professional, as well as 
on medications taken, chronic diseases and labo-
ratory results. However, in people with BP below 
140/90 mm Hg, it was difficult to determine what 
disease was the reason for taking antihypertensive 
drugs by the respondent. After completing the col-
lection of survey and laboratory data, it was decided 
to additionally examine some of the respondents 
who declared that they were free from hypertension, 
but in whom the research team diagnosed this dis-
ease and, additionally, there was a high probability 
that the patient had been treated for hypertension. 
The aim of the study was to answer the question 
why some treated patients with arterial hyperten-
sion do not report of having it.

Material and methods

The PS2 study was a cross-sectional study cov-
ering a representative sample of Polish residents 
aged 60 to 106. Blood pressure measurements were 
performed three times during two separate visits 
in a total of 5,981 patients, and the diagnosis of 
HT was made according to the European Society 
of Cardiology/European Society of Hypertension 
(ESC/ESH) and Polish Society of Hypertension cri-
teria (BP ≥ 140/90 mm Hg or taking antihyperten-
sive drugs). In 5,964 patients, including 2,920 men 
and 3,044 women, all the necessary information 
needed to qualify them into groups with and with-
out HT was obtained, i.e., data from a standard-
ized clinical interview, a list of medications taken 
and their doses, and blood pressure measurement 
results. Quality control was ensured by randomly 
checking every 10th respondent and collecting their 
opinion on the study and the way it was conducted, 
as well as by ongoing supervision of doctors over 
the data sent by nursing staff operating in the field. 
A detailed description of the assumptions, data col-
lection and methods of the PolSenior2 study has 
been presented in another publication [2].

Using the study algorithm and the ESC/ESH 
criteria, 4607 were included in the HT group. 

Most people were qualified as having HT on 
the basis of meeting one of the following criteria:
•	 declaration by the respondent of being diagnosed 

with hypertension and taking antihypertensive 
drugs in the last 14 days;

•	 blood pressure measurements from two visits, if 
on each of these visits the average of the two mea-
surements of systolic blood pressure was greater 
than or equal to 140 mm Hg or diastolic blood 
pressure was greater than or equal to 90 mm Hg. 
Patients whose BP was measured on only one 
visit were qualified as having HT when the sys-
tolic blood pressure was greater than or equal to 
160 mm Hg or the diastolic blood pressure was 
greater than or equal to 100 mm Hg.

In those who did not meet the above criteria, hy-
pertension was diagnosed on the basis of an individ-
ual assessment, which included blood pressure val-
ues measured during study visits, all available med-
ical history, all medications taken and laboratory 
results. This group included 424 respondents who:
•	 when asked if they had been diagnosed with HT, 

answered “no” or “I don’t know/I don’t remem-
ber”;

•	 were taking at least one antihypertensive drug 
which, in the opinion of the research team based 
on the available medical history, was prescribed 
for hypertension, which was the reason for qual-
ifying these patients to the group with hyper-
tension.

It was decided that additional telephone inter-
views should be conducted with these patients using 
a specially designed questionnaire to verify their 
answers regarding the awareness of HT.

In the first step, a member of the research team 
contacted respondents who had provided their 
phone number in the PS2 survey, making at least 
three attempts to contact them by phone at differ-
ent times of the day. In the second step, letters were 
sent to respondents who could not be contacted by 
phone or whose telephone number was unknown, 
asking them to call the research team. 

During the interview, a question was asked ac-
cording to a previously developed standard question-
naire: Do you suffer from hypertension? 

In the case of a negative answer, the following 
questions were asked: For what disease do you use 
the following drugs (listing drugs used, among oth-
ers, in antihypertensive therapy)? Based on the re-
sponses received, four categories were distinguished:
•	 A. The respondent answered negatively to the first 

question of the questionnaire, but when asked 
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about antihypertensive drugs, they indicated ar-
terial hypertension as the reason for their use;

•	 B. The respondent’s answer to the first ques-
tion of the questionnaire was negative, but when 
asked about antihypertensive drugs, they sug-
gested that they were taking these drugs for other 
reasons;

•	 C. The respondent, answering the first question, 
confirmed that they had hypertension,

•	 D. The respondent was not aware of their state 
of health and could not answer this question; 
they answered “I don’t know/ I don’t remember”.

Results

The study group consisted of 424 respondents 
(including 193 female patients (F) and 231 male 
patients (M)) meeting the criteria described above; 
they accounted for 9.2% of the HT patients in 
the PS2 study. Finally, 265 respondents were ac-
cessed (F = 122, M = 143), whereas the others could 
not be contacted for various reasons (58 people were 
dead when contact was attempted and 101 respon-
dents could not be accessed).

Table 1 shows the distribution of answers among 
the 265 respondents (F = 122; M = 143) who were 
available for the interview, depending on the age 
group: 60 to 79 years (including 147 people) versus 
80 years or older (including 118 people).

The data presented above show a similar distri-
bution of responses among categories. There was no 
statistically significant difference between the age 
groups. Most of the answers were classified as cate-
gories B and C.

Respondents assigned to category A (F = 27, 
M = 27) accounted for almost one-fifth of the sur-
veyed group of 265 people and 1.2% of respondents 
with HT in the PS2 study. As it turned out, they 

were correctly qualified to the HT group. These were 
people who confirmed the presence of hyperten-
sion only after repeated detailed questioning about 
the antihypertensive drugs they were taking. They 
admitted that during the main study, they consid-
ered that taking the medication and having satis-
factory blood pressure meant that they were cured 
and free of hypertension.

People in category B (F = 40, M = 39) believed 
that antihypertensive drugs were prescribed due to 
another disease, and almost half of them (N = 37; 
F = 15, M = 22) despite the use of at least one anti-
hypertensive drug, had elevated BP values, indicat-
ing insufficient control of hypertension. The most 
frequently reported diseases were cardiac arrhythmia 
and secondary prevention after myocardial infarc-
tion. In the opinion of the research team, taking into 
account the available medical history, laboratory tests 
and other medications used, these people should be 
classified as having HT because the interpretation of 
the available clinical data indicated that blood-pres-
sure-lowering drugs were prescribed for HT.

Respondents in category C (N = 79; F = 34, 
M = 45) immediately confirmed that they were 
aware of having HT, which may indicate that they 
gave the wrong answer during the PS2 study or 
that it was written down incorrectly by the nurs-
es conducting the interview. Among these people 
there may also be those who did not understand 
the question when interviewed in the PS2 study and, 
when asked a second time, immediately declared 
that they had HT. People from this group were 
classified as HT in the PS2 study and accounted for 
1.7% of all HT patients.

Category D (N = 53; K = 21, M = 32) included 
people who did not have a good understanding of 
their health status and could not answer the ques-
tion why they were taking medications. These were 
usually people whose state of health and level of 

Table 1. Distribution of answers in the entire study group

60–79 
(n = 147)

80+ 
(n = 118)

Total 
(n = 265)

p-value

Category  0.434

A. The respondent confirms that they suffer from 
hypertension when asked about antihypertensive drugs taken 19.7% (29) 21.2% (25) 20.4% (54)

B. The respondent suggests that they take antihypertensive 
drugs for a different reason 31.3% (46) 28.0% (33) 29.8% (79)

C. The respondent, unlike in the main study, immediately 
confirms that they have hypertension 32.7% (48) 26.3% (31) 29.8% (79)

D. The respondent does not know whether they have 
hypertension or what drugs they are taking 16.3% (24) 24.6% (29) 20% (53)
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awareness made it impossible to collect an accurate, 
appropriate and factually correct interview.

In the study group of 265 people who were ver-
ified as to their awareness of having HT, 148 pa-
tients had normal BP. Therefore, only in this group 
could there be people overqualified to the HT 
group. Therefore, Table 2 analyzes a group of 148 
respondents (F = 76; M = 72) with blood pressure 
values ≤ 140/90 mm Hg. There were 79 people in 
this group aged 60 to 79, and 69 people aged 80 
and over.

As in the entire study group, also among people 
with normal BP values, no statistically significant 
differences among the categories were observed. As 
in the general group, most responses were classified 
into categories B and C. The above data suggest that 
proper BP control had no significant impact on HT 
awareness.

Discussion and conclusions

This study that assessed the quality of the data 
from the PS2 study allowed the investigators to 
gain more confidence in the reported HT results. 
Proper public health decision-making requires reli-
able and well-documented data based on extensive 
research.2 Misreporting of the prevalence and aware-
ness of HT can lead to inappropriate prevention 
planning, access to health care, and misallocation 
of public funding [1–3]. Therefore, precise analysis 
and confirmation of the diagnosis of HT in epide-
miological studies is important and often requires 
a thorough clinical assessment.

In survey-based research, the respondents may 
fail to provide the correct answer if they do not 
understand the question, or if a diagnosis has not 
been made previously, and may withhold informa-
tion for other personal reasons [3–6].

Particularly challenging may be the subgroup 
of patients taking antihypertensive drugs for indi-

cations other than HT, e.g., secondary prevention 
of myocardial infarction, heart failure, etc. 

The percentage of patients who declare the pres-
ence of the disease is usually lower than its real 
prevalence. Therefore, to increase the credibility of 
data, when preparing population studies, it is rec-
ommended to supplement the subjective response 
of the examined person regarding their health con-
dition with an objective measurement that is easy to 
interpret by the research team, to confirm the infor-
mation obtained [3].

The presented results confirm that some pa-
tients may confuse disease control with its cure,3 
although this is a small percentage of all respondents 
among those classified as HT in the PS2 study. At 
this point, it is worth emphasizing that nearly half 
of the people who, despite taking medications, were 
not aware of their disease, did not have their blood 
pressure sufficiently controlled.

Factors that increase disease awareness in-
clude regular blood pressure checks (both home 
and office BP measurements) and providing pa-
tients with health education, such as lectures, bro-
chures etc. [5]. More frequent contact with health-
care may also contribute to patients’ greater aware-
ness of their health condition and the disease 
they suffer from [3, 6]. On the other hand, male 
gender [3, 4, 6, 7] as well as lower education or 
lower socio-economic status may be a factor con-
tributing to the unawareness of HT [8]. Taking 
into account the fact that the awareness of having 
HT improves the effectiveness of its treatment 
[9], special attention should be paid to these pa-
tients in clinical practice.

In the absence of statistically significant differ-
ences between the age categories, it should be noted 
that this study included elderly population. Data 
from other studies indicate that the awareness of 
HT and the percentage of people receiving antihy-
pertensive treatment may be significantly different in 
younger age groups [8, 10, 11]. 

Table 2. Distribution of answers in the group of subjects with normal blood pressure (≤ 140/90 mm Hg)

60–79 (n = 79) 80+ (n = 69) Total (n = 148) p-value

Category 0.268

A. The respondent confirms that they suffer from 
hypertension when asked about antihypertensive drugs taken 22.8% (18) 18.8% (13) 20.9% (31)

B. The respondent suggests that they take antihypertensive 
drugs for a different reason 25.3% (20)

31.9% (22)
28.4% (42)

C. The respondent, unlike in the main study, immediately 
confirms that they have hypertension 35.4% (28) 30.4% (21) 33.1% (49)

D. The respondent does not know whether they have 
hypertension or what drugs they are taking 16.5% (13) 18.8% (13) 17.5% (26)
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The lack of a statistically significant difference 
between the 60–79 and 80+ age groups indicates 
the need for a thorough interview to get the right 
answers from the respondents, as well as the need for 
good education of patients regardless of age.

The presented results may explain to some extent 
the cause of errors in HT research, and may also be 
useful for more accurate planning of further research 
in the field of public health.

The limitation of this study was the fact that some 
of the respondents were already dead at the time of 
verification. This was especially true for people over 
80 years of age. Also, the fact that the researchers 
failed to contact 101 respondents could have influ-
enced the results presented above.

A telephone interview was chosen as the method 
of verifying the answers in the questionnaire, which, 
despite its limitations resulting from the lack of direct 
contact with the respondent, allowed the researchers 
to focus only on the issue of the respondent’s suf-
fering from HT, enabling an in-depth discussion 
regarding this issue and a more thorough verification 
by means of a questionnaire in which, apart from 
closed questions, also open questions were asked, 
allowing the researcher to gain a better orientation in 
the respondent’s awareness of their health condition.

In order to obtain 100% certainty and verify 
the answers of 42 respondents (F = 25, M = 17) from 
category B, which constituted 0.9% of people clas-
sified as having HT in the PS2 study, who suggested 
that they take antihypertensive drugs for another 
reason, and who had normal BP values, the research-
ers would have to contact the respondents’ health-
care providers and review their detailed medical re-
cords. Taking into account the difficulties related to 
communication and verification of detailed clinical 
data in the practice of a family doctor for the pur-
poses of the epidemiological study, as well as prob-
lems regarding legal issues related to the protection 
of personal data, further verification of these data 
was abandoned.

In conclusion, the results obtained in this study 
indicate insufficient awareness of HT among the el-
derly and the need for better patient education. In 
addition, patients should be encouraged to per-
form home BP measurements.

Special attention should be paid to people who, 
although taking antihypertensive drugs, are not 
aware of having HT and do not obtain normal BP 
values. In these people, raising the level of awareness 
of HT could improve BP control.

Available studies confirm that a small percentage 
of patients with HT (approx. 1.5%) may confuse 
good control of the disease with being cured of it.

Efforts should be made to ensure that the staff 
collecting data from respondents in population stud-
ies is properly qualified, and that the scope of col-
lected data includes drugs taken and the reason for 
their use. A review of the medical records of some 
groups of patients should also be carried out if need-
ed, which could significantly improve the quality of 
the data obtained.
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