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Abstract

Background: Most patients with antihypertensive medication do not achieve their blood pressure (BP) target.
The most important factor behind this failure is poor medication adherence. However, non-adherence to therapy
does not concern only patients. Clinicians also tend to lack adherence to hypertension guidelines, overestimate BP
control and be satisfied with inadequate BP control. The aim of this non-blinded, cluster-randomised, controlled
study was to investigate if using a checklist would improve the quality of care in the initiation of new antihypertensive
medication and help reduce non-adherence.

Methods: The study was conducted in eight primary care study centres in Central Finland, randomised to function
as either intervention (n = 4) or control sites (n = 4). We included patients aged 30–75 years who were prescribed
antihypertensive medication for the first time. Initiation of medication in the intervention group was carried out with a
9-item checklist, filled in together by the treating physician and the patient. Hypertension treatment in the control
group was managed by the treating physician without a study-specific protocol.

Results: In total, 119 patients were included in the study, of which 118 were included in the analysis (n = 59 in the
control group, n = 59 in the intervention group). When initiating antihypertensive medication, an adequate BP target
was set for 19% of the patients in the control group and for 68% in the intervention group. Shortly after the
appointment, only 14% of the patients in the control group were able to remember the adequate BP target, compared
with 32% in the intervention group. The use of the checklist was also related to more regular agreement on the next
follow-up appointment (64% in the control group versus 95% in the intervention group). No adverse events or side
effects were related to the intervention.

Conclusions: Even highly motivated new hypertensive patients in Finnish primary care have significant gaps in their
informational and behavioural skills. The use of a checklist for initiation of antihypertensive medication was related to
significant improvement in these skills. Based on our findings, the use of a checklist might be a practical tool for
addressing this problem.
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Background
Most patients on antihypertensive medication do not
achieve their blood pressure (BP) target in Finland [1],
Europe [2] or worldwide [3]. This results in a vast
amount of preventable cardiovascular complications, es-
pecially in patients with other cardiovascular risk factors
or prevalent heart disease [4, 5] BP control rates remain
poor year after year, even though some clear improve-
ments have also been reported, for example from
England [6]. The most important factor behind this fail-
ure is poor medication adherence [7]. During the first
year of treatment, patients have been shown to possess
antihypertensive medication only 50% of the time [8].
However, non-adherence to therapy does not concern
only patients. Clinicians also tend to lack adherence to
hypertension guidelines, overestimate BP control and be
satisfied with inadequate BP control [9–11].
Several other barriers to successful hypertension treat-

ment are also well known, such as health care providers’
disagreement with clinical recommendations and pa-
tients’ lack of knowledge, stress, anxiety or depression
[12]. However, very little attention has been focused on
patients’ knowledge of their target BP. From 9 to 51% of
hypertensive patients do not know their BP target, even
though having this knowledge is associated with im-
proved BP control [13–15]. Novel ways of addressing
barriers to successful hypertension treatment are there-
fore clearly needed. One option for improving the qual-
ity of patient care seems to be implementation of a
checklist [16]. Checklists are decision aids traditionally
more commonly used in non-medical industries. Some
evidence suggests that checklists could also improve the
quality of patient care in medical settings [16] and have
a positive effect on treatment compliance [17]. To our
knowledge, however, there is no evidence of the use of
checklists in the initiation of antihypertensive medica-
tion in outpatient care.
The aim of this cluster-randomised, controlled study

was to investigate if using a checklist would improve the
quality of care in the initiation of new antihypertensive
medication and help reduce non-adherence. In this report
we focus on the baseline characteristics of the study pa-
tients and the effect of a checklist on patient knowledge.

Methods
The Check and Support Study (ClinicalTrials.gov refer-
ence NCT02377960) was a cluster-randomised con-
trolled study carried out in a primary care setting. The
aim of the study was to assess whether a checklist for
initiation of antihypertensive medication, combined with
personalised Short Messaging Service (SMS) text mes-
sage support, would result in improved systolic BP con-
trol as compared with usual care during the initial 12
months of therapy. The study was conducted according
to the principles of the Declaration of Helsinki and it ad-
heres to CONSORT (Consolidated Standards of Report-
ing Trials) 2010 guidelines.

Setting
The study was conducted in eight primary care study
centres in Central Finland. The study centres included five
public sector health centres, one private occupational care
centre and one public sector health centre that also
provided occupational health care. Together, these centres
provide primary care services for a population of approxi-
mately 200,000 persons. All the study centres were first
grouped into comparable pairs. The pairs were set to
match the following essential features: location
(urban-rural), centre size and selection of services
(occupational health care service or not). The study cen-
tres were then randomised to the intervention (n = 4) or
control (n = 4) arms (two-cluster design) by one of the au-
thors (AT), using a two-block randomisation list. All the
centres in both arms received the basic study information
and a short lesson on current hypertension treatment
guidelines, including setting an adequate BP target.

Patients
Patients were recruited by treating physicians when initi-
ating a new antihypertensive medication in routine prac-
tice between January 27th 2015 and March 6th, 2018,
until sufficient amount of patients were recruited. We
included patients aged 30–75 years who were (1) starting
antihypertensive medication for the first time with (2) a
clinical diagnosis of hypertension, (3) a mobile phone,
(4) ability to read text messages, (5) ability to take care
of their personal medication, (6) ability to perform home
BP measurements (7) and an agreement for using elec-
tric drug prescriptions (standard care in Finland).
Exclusion criteria were: (1) having or suspected of hav-

ing depression or psychosis, (2) a malignant disease that
was determined to have an impact on life expectancy,
(3) atrial flutter or atrial fibrillation, (4) pregnancy, (5)
unwillingness to give informed consent and take part in
the study, (6) systolic BP > 200 mmHg, (7) diastolic
BP > 120mmHg, (8) rapid onset or worsening of hyper-
tension, (9) kidney disease, defined as an estimated
glomerular filtration rate < 45ml/min/1.73m2, hypokal-
emia (K < 3.3mmol/l) or proteinuria (albumin-creatinine
ratio > 30mg/mmol, night urine albumin > 200 μg/min,
24-h protein excretion > 500mg/day, or urine dipstick test
showing proteinuria). The study flow is presented in Fig. 1.
Baseline measurements
Each patient’s baseline office BP, height, weight and waist
circumference were measured by the treating physician.
Office BP was measured three times after sitting still for

http://clinicaltrials.gov


Fig. 1 Flow of the study. AUDIT-C: alcohol use disorders identification test; BMI: Body Mass Index; BP: Blood pressure; ECG: electrocardiogram;
EQ-5D: EuroQoL questionnaire of health-related quality of life; FIT index: Frequency-Intensity-Time (FIT) Index, Laboratory tests: fasting plasma
glucose level, fasting plasma cholesterol level, existence of proteinuria, creatinine level
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at least 5min, from the left arm with a Microlife WatchBP
Home A or N automatic oscillometric monitor [18]. A
wide-range (arm circumference 22–42 cm) semi-rigid
conical cuff was used as a default, but large (arm circum-
ference > 42 cm) and small cuffs (arm circumference < 22
cm) were available.
Immediately after the initial appointment, all the pa-

tients filled in a questionnaire on basic demographics,
smoking habits (Heaviness of Smoking Index) [19] and al-
cohol use with alcohol consumption questions (AUDIT-C)
from the alcohol use disorders identification test (AUDIT)
[20]. We used a preference-based, five-dimensional instru-
ment (EQ-5D) to measure health-related quality of life,
with the value 1 indicating best possible health [21]. To as-
sess exercise habits, we used the Frequency-Intensity-Time
(FIT) Index (Kasari D.: Effects of exercise and fitness on
serum lipids in college women, Unpublished). The score
range is 1–100; points < 36 indicate low, 37–63 moderate
and 64 or more high physical activity.
An electrocardiogram was taken and the following lab

tests were done for blood samples obtained after the initial
appointment: fasting plasma cholesterol and fasting
plasma glucose (photometric, enzymatic method, mea-
sured after at least 8 h of fasting), plasma potassium (ion
selective electrode, indirect method), plasma creatinine
(photometric, enzymatic method) and estimated glomeru-
lus filtration rate (eGFR, the Chronic Kidney Disease Epi-
demiology Collaboration CKD-EPI equation) [22].
Proteinuria was measured with the albumin excretion rate
measured from nightly urine (cU-Alb, immunoturbidime-
try .method), diurnal urinary protein excretion (dU-Prot,
turbidometry method) or spot urine albumin-creatinine
ratio (U –AlbKre, U -Alb: immunoturbidimetry method/
U -Krea: photometric, enzymatic method).
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Office blood pressure was defined as the mean of three
measurements. University- or college-level education was
considered higher education. Body Mass Index (BMI) was
calculated by dividing the patient’s weight (kg) by the
square of his/her height (m).
Systematic COronary Risk Evaluation system (SCORE)

was used to calculate ten year cardiovascular risk for
study participants [23]. The SCORE system estimates
the ten year risk of a first fatal atherosclerotic event in
relation to age, sex, systolic blood pressure, smoking and
total cholesterol level. Risk level is then categorized to
low (< 1%), moderate (≥1 to < 5%), high (5–10%) or very
high risk (≥10%). However, patients with documented
CVD, diabetes, very high levels of individual risk factors,
or chronic kidney disease (stages 3–5) are automatically
considered to be at very high or high ten year CV risk,
without formal CV risk estimation. The presence of
hypertension-mediated organ damage can also increase
CV risk to a higher level.

Intervention
The Information-Motivation-Behavioural skills (IMB)
model provides both a theoretical basis and a practical
guide for designing novel ways to promote medication
adherence [24]. We used the IMB model as a theoretical
framework to design intervention tools and to detail
relevant contents for medication adherence promotion
in patients with hypertension. The IMB model suggests
that disease-specific information is a crucial prerequisite
for adherence, but is not sufficient alone. In addition to
information, also motivation and adequate behavioural
skills are necessary during treatment. It has been previ-
ously demonstrated that concentrating on information
alone is not an effective way to motivate the patient [25].
On the other hand, the patient may have good motiv-
ation to take medication but treatment can still fail be-
cause of inaccurate or insufficient information.
Initiation of medication in the intervention group was

carried out with a checklist consisting of nine items
(Fig. 2). The checklist was filled in together by the treat-
ing physician and the patient. The checklist included
three items on hypertension knowledge, two items on
motivation and three items on behavioural skills. One
item was an agreement to participate in SMS text mes-
sage support for 12 months. The checklist was designed
to improve the setting of a clear BP target and to guide
the conversation to cover the most relevant matters re-
lated to medication adherence, such as perceived neces-
sity of medication, and disease-specific behavioural
skills, such as agreement on the first follow-up visit. It
also sought to assure that the patient was provided with
basic information on hypertension and antihypertensive
medication. After filling in the checklist, the patients re-
ceived a copy of it for themselves, together with
enclosed written information. Hypertension treatment in
the control group was managed by the treating physician
without a study-specific protocol.

Outcomes
Study outcomes were collected with a questionnaire im-
mediately after consultation, before the patients received a
copy of the checklist. Thus, the fulfilled checklist was not
available when patients answered the query. The outcomes
are reported in Table 1, categorised according to the three
elements of the IMB model: informational, motivational
and behavioural skills (Table 1. Study outcomes).
The adequate office BP target was considered to be

< 140/90 mmHg for most individuals and < 140/80mmHg
for diabetics, in accordance with the then-current
European and Finnish Society of Hypertension guidelines
[26, 27]. For home BP, the respective targets were < 135/85
mmHg and < 135/75mmHg. No study-specific medication
protocol was used. Only the written notes of the electronic
medical record (EMR) and the Check List for initiation of
medication were taken into account when assessing if the
treating physician had set a blood pressure target.

Statistical analyses
Continuous variables were analysed using either a t-test
or a permutation test, and categorical variables were
compared using chi-square or Fisher’s exact test where
appropriate. The normality of the variables was tested by
using the Shapiro-Wilk W test. The Stata 15.0, Stata-
Corp LP (College Station, TX, USA) statistical package
was used for the analysis.

Sample size calculations
We carried out a power analyses based on the study hy-
pothesis to determine a sufficient amount of patients. We
hypothesised that the proportion of patients achieving the
systolic BP target in the 12-month follow-up would be
24% in the control group based on studies of Finnish pri-
mary care patients, and that the proposed intervention
would improve the proportion to 50% [28, 29]. The
sample size was estimated using iterative models accord-
ing to cluster randomisation principles. A sample size of
140 (70 in each group) patients per group was calculated
to detect a significant difference with a power of 80% by
the two-side α = 0.05. However, due to a slower recruit-
ment rate than expected, we were able to recruit only 119
patients.

Results
Baseline characteristics
In total, 119 patients were included in the study, of
which 118 were included in the analysis and received
intended intervention. One patient was excluded from
the study due to acute myocardial infarction before all



Fig. 2 Checklist for initiation of medication. After filling in the checklist with the clinician, the patients received a copy of it for themselves,
together with enclosed written information. Underlined sections refer to written information enclosed with the checklist. This information included
five alternative medication guides depending on the physician’s choice. IMB model relations: Items 1, 2 and 9 concerned behavioural skills; items 5, 6
(documents given to the patient) and 8 concerned Information; items 3 and 4 concerned motivation and item 7 was an agreement on launching SMS
text message support
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the baseline measurements were done. Table 2 shows
the baseline characteristics of the study patients
(Table 2, Patients’ baseline characteristics).
Outcomes
When initiating antihypertensive medication, the cor-
rect BP target was set for 19% of the patients in the
control group and for 68% in the intervention group.
Shortly after the appointment, the majority of pa-
tients in both groups reported knowing their BP tar-
get. When asked specifically, however, only 14% of
the hypertensive patients in the control group were
able to report their correct treatment target. Further-
more, one-third (36%) of the patients in the control
group did not know after their appointment when
and where the first follow-up visit was supposed to
take place.



Table 1 Study outcomes

Outcome Question or other assessment method Scale or interpretation

IMB element: Informational

Perceived knowledge of home BP target “Do you know your personal BP treatment target?” Yes or No

Able to report correct home BP target “What is your personal BP treatment target?”
(___/___mmHg.)

The home BP target was considered adequate
if it was reported to be < 135/85 mmHg
(diabetics < 135/75mmHg).

Home BP target set Mentioned in the checklist (intervention group) or
in electric health record (control group).

Yes, if any written target was found.

Correctly set home BP target Mentioned in the checklist (intervention group) or
in electric health record (control group).

The BP target was considered adequate if it
was set at < 135/85mmHg (< 135/75mmHg
for diabetics).

Perceived understanding of the
pharmacodynamics of the medication

“Do you know how the medication prescribed to
you works?”

Yes or No

Perceived knowledge about potential
side effects of the medication

“Do you know the typical side effects of the
antihypertensive medication prescribed to you?”

Yes or No

Patients reporting to have received
written information on the medication

“Did you receive written information on the
antihypertensive medication during the physician’s
appointment?”

Yes or No

Patients reporting to have received
written guidance on home BP
measurements

“Did you receive written guidance on how to carry out
blood pressure measurements at home?”

Yes or No

Perceived uncertainty about the
medication

“Did you have any questions about the medication
that were left unanswered?”

Yes or No

IMB element: Motivational

Perceived necessity of antihypertensive
medication

“How necessary do you find the antihypertensive
medication for your elevated blood pressure?”

11-point numerical rating scale (0 = not
necessary at all, 10 = very necessary).

Perceived quality of consultation “How well did you find that the consultation
(including initiation of medication) went in general?”

11-point numerical rating scale (0 = very bad,
10 = very good).

Perceived degree of difficulty of starting
antihypertensive medication

“How easy or difficult do you find the start and use
of antihypertensive medication?”

11-point numerical rating scale (0 = very difficult,
10 = very easy).

Perceived degree of patient-
centeredness

“Do you think you were able to take part in decision-
making sufficiently during the physician’s consultation?”

Yes or No

IMB element: Behavioural skills

Agreement on the next appointment “Did you arrange the next appointment with your
treating physician to evaluate if the medication is
suitable and sufficient?”

Yes or No

Perceived self-confidence for successful
treatment

“Do you believe that the drug treatment of hypertension
will succeed?”

Yes or No

Perceived knowledge about how to
act in case of medication side effects

“Do you know how to act if you get medication side
effects?”

Yes or No

Perceived knowledge about how to
act in case that BP target is not reached

“Do you know how to act if your blood pressure target
is not reached?”

Yes or No

Abbreviations. IMB (model), Information-Motivation-Behavioural skills (model); BP, Blood pressure
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The patients in the intervention group reported sig-
nificantly higher informational and behavioural skills.
The proportion of patients knowing the correct BP tar-
get was 32%, as compared with 14% in the control
group. The use of the checklist was also related to
more regular agreement on the first follow-up appoint-
ment (64% in the control group versus 95% in the
intervention group). The patients in the intervention
group also reported enhanced understanding of the
pharmacodynamics of how the medication worked and
increased possession of written information on the
medication and home BP measurements. Perceived ne-
cessity of antihypertensive medication was significantly
high in both groups, with no significant between-group
difference.
As a whole, the intervention group had significantly

better results in eight of the nine informational out-
comes, none of the four motivational outcomes and one
of the four behavioural outcomes at the baseline. We
found no statistically significant negative effects of inter-
vention. All outcomes are presented in Table 3 and sig-
nificant differences also in Fig. 3.



Table 2 Patients’ baseline characteristics

Characteristics Intervention Control P-value

Total 59 59

Female, n (%) 39 (66) 35 (59) 0.45

Mean age, years (SD) 58 (11) 58 (10) 0.89

Higher education, n (%) 21 (36) 9 (15) 0.011

Married or co-habiting, n (%) 45 (76) 47 (80) 0.66

Working, n (%) 31 (53) 26 (44) 0.41

Diabetes mellitus, n (%) 5 (9) 7 (12) 0.54

Lifestyle and quality of life

FIT index (Physical activity) (SD) 40 (19) 36 (20) 0.35

AUDIT-C index (Alcohol use) (SD) 3.3 (2.7) 3.3 (2.5) 0.97

Heaviness of smoking index (SD) 9 (15) 11 (19) 0.62

Health-related quality of life index (EQ-5D) (SD) 0.86 (0.18) 0.86 (0.16) 0.91

Office systolic BP, mmHg (SD) 172 (20) 173 (20) 0.87

Office diastolic blood pressure, mmHg (SD) 101 (12) 102 (13) 0.72

Home systolic BP, mmHg (SD) 156 (15) 152 (13) 0.20

Home diastolic blood pressure, mmHg (SD) 91 (7) 93 (8) 0.50

Total cholesterol, mmol/l (SD) 5.44 (1.17) 5.46 (1.13) 0.92

LDL cholesterol, mmol/l (SD) 3.19 (1.02) 3.27 (1.10) 0.71

HDL cholesterol, mmol/l (SD) 1.60 (0.47) 1.58 (0.47) 0.83

Triglycerides, mmol/l (SD) 1.37 (1.42) 1.49 (0.70) 0.59

eGFR, ml/min/1.73 m2 (SD) 89 (16) 91 (14) 0.52

Fasting glucose, mmol/l 5.85 (0.91) 6.13 (1.25) 0.19

BMI, kg/m2 28.9 (4.4) 30.5 (6.0) 0.10

10-year SCORE risk

Low (< 1%), n (%) 13 (23) 10 (17)

Moderate (≥1 to < 5%), n (%) 33 (60) 37 (63)

High (5–10%), n (%) 7 (12) 10 (17)

Very high, (≥10%), n (%) 2 (3) 1 (1)

Mean risk (SD) 2.53 (2) 2.55 (2) 0.99

Abbreviations: AUDIT-C alcohol consumption questions from the alcohol use disorders identification test (AUDIT); BMI Body Mass Index; BP blood pressure; eGFR
estimated glomerulus filtration rate (CKD-EPI equation); EQ-5D EuroQoL questionnaire of health-related quality of life; FIT index Frequency-Intensity-Time (FIT)
Index; HDL high-density lipoprotein; LDL low-density lipoprotein; SCORE Systematic COronary Risk Evaluation system
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Discussion
In this randomised, controlled study we showed that
even highly motivated new hypertensive patients in
Finnish primary care have significant gaps in informa-
tional and behavioural skills and that the use of a check-
list for initiation of antihypertensive medication was
related to significant improvement in these skills. Espe-
cially, only 14% of the hypertensive patients in the con-
trol group were able to report the correct treatment
target shortly after initiation of the first antihypertensive
medication compared with 32% in the intervention
group. Furthermore, one-third (36%) of the patients in
the control group did not know after the appointment
when and where the first follow-up for antihypertensive
medication was supposed to take place. Agreement on
the next follow-up visit was more regular in the inter-
vention group (95%). We found no statistically signifi-
cant negative effects of intervention.

Strengths and limitations
Our study has several strengths. First, while previous
studies have usually included individuals that have
already received treatment for hypertension, we studied
newly diagnosed hypertensive patients in a primary care
setting. Randomised trials performed in non-academic
settings on newly diagnosed hypertensive patients have
been quite scarce thus far. Second, we had a strong the-
oretical basis (IMB model) when designing a new prac-
tical tool for improving the quality of care in the
initiation of antihypertensive medication. Third, the



Table 3 Comparison between study groups according to the IMB model

Outcome Intervention Control P-value

Informational

Perceived knowledge of home BP target, n (%), yes 57 (97) 47 (80) 0.008

Able to report correct home BP target, n (%), yes 19 (32) 8 (14) 0.016

Home BP target set, n (%), yes 59 (100) 24 (42) < 0.001

Correctly set home BP target, n (%), yes 40 (68) 11 (19) < 0.001

Perceived understanding of the pharmacodynamics of the medication, n (%), yes 49 (83) 37 (63) 0.013

Perceived knowledge about potential side effects of the medication, n (%), yes 44 (75) 34 (58) 0.052

Patients reporting to have received written guidance on the medication, n (%), yes 53 (90) 23 (39) < 0.001

Patients reporting to have received written guidance on home BP measurements, n (%), yes 54 (92) 40 (68) < 0.001

Perceived uncertainty about medication, n (%), yes 7 (12) 4 (7) 0.34

Motivational

Perceived necessity of antihypertensive medication (0 = not necessary at all, 10 = very necessary) 8.72 (1.32) 9.01 (1.29) 0.26

Perceived quality of consultation (0 = very bad, 10 = very good) 9.18 (1.04) 9.17 (1.33) 0.99

Perceived degree of difficulty to start antihypertensive medication (0 = very difficult, 10 = very easy) 8.49 (2.14) 8.53 (1.93) 0.97

Perceived degree of patient-centeredness, n (%), yes 56 (95) 56 (95) 1.00

Behavioural skills

Agreement on the next appointment, n(%), yes 56 (95) 38 (64) < 0.001

Perceived self-confidence for successful treatment, n(%), yes 57 (97) 59 (100) 0.50

Perceived knowledge about how to act in case medication side effects occur, n(%), yes 50 (85) 45 (76) 0.24

Perceived knowledge about how to act in case the BP target is not reached, n(%), yes 41 (69) 36 (61) 0.33

Abbreviations: IMB model Information-Motivation-Behavioural skills model; BP Blood pressure
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study population was representative of a typical general
practitioner’s patient population and the study findings
are therefore widely applicable to primary care.
Our study also has some limitations. First, the patients

were expected to perform home BP measurements for
the diagnosis of hypertension. However, several patients
Fig. 3 Outcomes in the context of the IMB model. Positive study outcome
for medication adherence. Picture presents only the outcomes that differed
in both groups (n = 18 in the intervention group, n = 17
in the control group) reported having performed the
measurements and were able to report their home BP
level, but did not bring the complete list of measure-
ments to the clinic. With these patients, the treating
physicians decided to trust the patients’ narrative and
s in the context of the Information-Motivation-Behavioural skills model
significantly between the groups
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initiated the medication. However, we were unable to in-
clude their home BP measurements in the study analysis.
Second, the intervention had the greatest impact on the
informational element, some effect on behavioural skills,
but very limited effect on the motivational element of
the IMB model. We believe this was mainly because be-
havioural skills and motivational issues were at a high
level in the control group. For instance, perceived neces-
sity of antihypertensive medication was graded nine on a
scale of one to ten in both groups at the baseline. There-
fore, it is not surprising that the intervention had no ef-
fect on this outcome. Nevertheless, it is possible that
carrying out the intervention during a brief normal phy-
sician’s appointment may result in a more hurried pa-
tient contact, possibly leading to a decreased feeling of
patient centeredness and less time for motivational dis-
cussion. Third, contrary to our expectations, perceived
uncertainty about medication was higher in the inter-
vention group. Although we did not observe a significant
difference between groups, the extra information that
the intervention group received might have caused initial
confusion in some patients. Even though more informa-
tion should decrease uncertainty over time, patients did
not necessarily take time to read all the information
before filling the study questionnaire. Fourth, although
the BP target used in our study was based on the
then-current European and Finnish Hypertension
Guidelines, the uniform target for all study participants
is not in full accordance with the most recent European
Hypertension guidelines [23]. BP targets introduced in
the 2018 ESC guideline are more age-dependent, which
would have resulted in different BP targets in different
age groups. Finally, this study evaluated only the imme-
diate effects of checklist use. Future studies will deter-
mine if the use of a checklist also leads to improvement
in medication adherence behaviour and BP control.
Comparison with existing literature
Some earlier evidence suggests that checklists could im-
prove the quality of patient care in medical settings [16].
Checklists also seem to have a positive effect on treat-
ment compliance, at least in a hospital inpatient care
setting [17]. So far, we have had no evidence if that is
also true in outpatient care.
Identification of relevant treatment barriers and paying

attention to them when designing new interventions
makes them more likely to improve practice [30]. Bar-
riers to successful hypertension treatment are quite well
studied [12]. All three elements of the IMB model—in-
formation, motivation and behavioural skills—are
present in them. However, it is somewhat surprising that
accurate knowledge of the treatment target is not often
mentioned as an important barrier to successful
treatment. This is interesting, particularly when earlier
studies have demonstrated that patients’ general know-
ledge of their individual BP target is quite poor, at least
in patients with established CHD [14]. Furthermore, pa-
tients’ knowledge about the BP target has been associ-
ated with improved hypertension control in multiple
patient cohorts [13–15, 31].
Multiple IMB model-based interventions in different

patient groups have been proven effective in enhancing
medication adherence [32–34], but there seem to be no
earlier studies of IBM model-based interventions in the
initiation of antihypertensive medication or adherence to
BP medication.
Implications for research and practice
This study offers a good starting point for further inves-
tigation of the IMB model and the use of a checklist in
the initiation of therapy in different patient groups. We
still need a better understanding of what the most essen-
tial elements of an effective checklist are. One potential
focus for a future study could be to investigate the use
of a checklist in less motivated patients, and with a wide
enough timeframe to truly enable motivational discus-
sion, if needed. Furthermore, the validity of the IMB
model in improving the quality of care and medication
adherence among primary care hypertensive patients
needs to be examined further. We also call for more
studies investigating BP target setting in real life primary
care settings. Although certain interventions have been
demonstrated to work in academic settings, these find-
ings may not apply in primary care [35].
As for implications for practice, this study is a strong re-

minder for practicing physicians that a clear treatment tar-
get and an unambiguous treatment plan should be
identified as necessary elements of successful treatment. It
is indefensible that one-third of the patients in the control
group did not know when and where the first follow-up
visit after initiation of medication was supposed to take
place. In addition, only a small minority in the control
group knew the adequate BP target shortly after initiation
of antihypertensive medication. When we assessed
whether the treating physician had set the blood pressure
target correctly, we only took into account only written
notes that could be found from the EMR or from the
Check List for initiation of medication. In addition, some
clinicians might have communicated the treatment target
to the patient only verbally. However, we consider that a
verbally agreed treatment target alone is not sufficient for
the good care. Furthermore, despite the up-to-date educa-
tional sessions for clinicians at the beginning of the study,
some clinicians in both groups set the treatment target
wrong. Typically the target was set higher than what is
recommended in the current guidelines.
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Implementing a checklist for the initiation of antihy-
pertensive medication might improve patient care quality
in daily practice. In our study, the use of a checklist was
related to increased occurrence of setting an adequate BP
target, the patient knowing the correct BP target, and
agreeing on a follow-up visit. However, some patients even
in the intervention group had an inadequate treatment
target with no clear clinical reason for it. We assume that
the effectiveness of a checklist might still increase if it in-
cluded a default BP target (e.g. < 135/85mmHg) so that a
physician would not have to remember the current guide-
lines, but only accept or change the default target when
discussing it with the patient.
This study also makes it very clear how counter-intuitive

and hard-to-remember a BP target is for a patient. We be-
lieve that a BP follow-up system with a personalised, simul-
taneous graphical demonstration of the patient’s current
BP level and BP target level would take us still one step
closer to successful BP treatment. This approach would re-
duce the need to remember numbers by heart and would
offer more intuitive feedback for both patients and clini-
cians. Furthermore, it is important to notice that the
checklist does not necessarily need to be a physical list on
paper. “Checklist thinking” might as well be applied to a
digital self-care portal for hypertensive patients.
Based on our findings, a checklist for initiation of anti-

hypertensive medication might be a practical tool for
primary care physicians with which to improve the qual-
ity of care. However, before having follow-up results we
do not know if the use of a checklist leads to better
treatment adherence and BP control in the long term.
Future studies also need to confirm our findings in dif-
ferent patient groups. Furthermore, it has to be consid-
ered that patients’ adherence to anti-hypertensive care
not only depends on the amount of time spent with
practitioner or the quality of consultation. Adherence
also depends on also on the side effects of the chosen
drug and its promptness in relieving symptoms.
Conclusions
This cluster-randomised, controlled study showed that
even highly motivated new hypertensive patients in
Finnish primary care often have significant gaps in their
disease-specific informational and behavioural skills. The
use of a checklist, filled in together by the treating phys-
ician and the patient when initiating new antihyperten-
sive medication, was related to significant improvement
in these skills. The most important differences between
the groups were better knowledge of the correct treat-
ment target (14% in the control group, 32% in the inter-
vention group) and more regular agreement on the next
follow-up visit (64% in the control group, 95% in the
intervention group).
Based on this study, a checklist for initiation of antihy-
pertensive medication seems to be a practical tool for
primary care physicians with which to improve the qual-
ity of care. However, we do not recommend implemen-
tation of checklists before having follow-up results and
before future studies have confirmed our findings in dif-
ferent patient groups.
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