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ABSTRACT
Purpose: To explore hypertension management in primary healthcare (PHC).
Design: Structured interviews of randomly selected PHC centres (PHCCs) from December 2019
to January 2021.
Setting: Seventy-six PHCCs in eight regions of Sweden.
Main outcome measures: Staffing and organization of hypertension care. Methods of measur-
ing blood pressure (BP), laboratory tests, registration of co-morbidities and lifestyle advice at
diagnosis and follow-up.
Results: The management of hypertension varied among PHCCs. At diagnosis, most PHCCs
(75%) used the sitting position at measurements, and only 13% routinely measured standing BP.
One in three (33%) PHCCs never used home BP measurements and 25% only used manual
measurements. The frequencies of laboratory analyses at diagnosis were similar in the PHCCs. At
follow-up, fewer analyses were performed and the tests of lipids and microalbuminuria
decreased from 95% to 45% (p< 0.001) and 61% to 43% (p¼ 0.001), respectively. Only one out
of 76 PHCCs did not measure kidney function at routine follow-ups. Lifestyle, physical activity,
food habits, smoking and alcohol use were assessed in �96% of patients at diagnosis. At fol-
low-up, however, there were fewer assessments. Half of the PHCCs reported dedicated teams
for hypertension, 82% of which were managed by nurses. There was a great inequality in the
number of patients per tenured GP in the PHCCs (median 2500; range 1300–11300) patients.
Conclusions: The management of hypertension varies in many respects between PHCCs in
Sweden. This might lead to inequity in the care of patients with hypertension.

KEY POINTS
� Hypertension is mainly handled in primary healthcare (PHC), and this study shows important
dissimilarities in organization and clinical management.

� Several variants in techniques and measurements of blood pressure were found between
PHC centres.

� Lifestyle, clinical and laboratory assessments decreased at follow-ups compared to at diagno-
sis, specifically for lipids, microalbuminuria and electrocardiograms.

� Nearly half of the PHC centres reported that they had dedicated hypertension teams.

ARTICLE HISTORY
Received 4 May 2023
Accepted 26 July 2023

KEYWORDS
Blood pressure; general
practice; hypertension;
lifestyle factors; primary
health care

Introduction

Hypertension is a common condition and the most
important risk factor for renal and cardiovascular dis-
ease and premature death [1]. The causes of

hypertension are partly unknown, but both genetic
factors and lifestyle habits, such as high caloric and
alcohol intake, smoking and physical inactivity, con-
tribute [2]. The prevalence of hypertension among

CONTACT Mikko Hellgren mikko.hellgren@regionorebrolan.se University Health Care Research Centre, €Orebro University Hospital, SE-701, 85
€Orebro, Sweden
� 2023 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited. The terms on which this article
has been published allow the posting of the Accepted Manuscript in a repository by the author(s) or with their consent.

SCANDINAVIAN JOURNAL OF PRIMARY HEALTH CARE
2023, VOL. 41, NO. 3, 343–350
https://doi.org/10.1080/02813432.2023.2242711

http://crossmark.crossref.org/dialog/?doi=10.1080/02813432.2023.2242711&domain=pdf&date_stamp=2023-08-30
http://orcid.org/0000-0001-5257-6261
http://orcid.org/0000-0002-1617-6102
http://orcid.org/0000-0003-1931-2752
http://orcid.org/0000-0001-6864-4679
http://orcid.org/0000-0002-8628-8230
http://orcid.org/0000-0002-1640-0813
http://orcid.org/0000-0001-5169-2965
http://orcid.org/0000-0003-0757-5774
http://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.1080/02813432.2023.2242711
http://www.tandfonline.com


adults is estimated to be between 20% and 30%, and
for seniors, it is more than 50% [3,4]. Treatment con-
sists of lifestyle interventions and antihypertensive
drugs, which have been shown to lower blood pres-
sure (BP) and prevent or postpone complications [5].
Optimal drug treatment is important, and there are
several drugs that are both effective and inexpensive.
Despite this, several studies have shown that only
about 50% of patients with hypertension achieve
treatment goals [6,7], even if blood pressure control
has improved gradually over the last decades [8].

Most patients with hypertension are diagnosed,
treated and followed up within primary healthcare
(PHC) [9]. Team-based hypertension management has
been shown to improve the success of treatment
goals [10]. Working in teams that usually include
physicians and nurses has been shown to reduce BP
and postpone incidence of stroke compared with the
care of physicians only [11,12]. In Sweden, registered
nurses can be authorized by physicians in charge to
change doses and order laboratory analyses when
needed. In contrast, they cannot prescribe or renew
prescriptions of antihypertensive drugs.

The PHC in Sweden is organized into 21 separate
regions. They are politically controlled organizations
that finance regional healthcare through taxes. Thus,
both private and public PHC centres (PHCCs) are
financed by taxes. For the management of patients with
hypertension, physicians and other healthcare staff can
lean on international guidelines [13] that are often
modified based on national, regional or local expert
opinions. In Sweden, the Law on Medical Committees
for Medicinal Products from 1996 regulates regional
Medical Committees for medicinal products. They issue
recommendations for treatments of a broad array of dis-
eases including hypertension and regularly publish
updated recommendations [14]. The recommendations
can vary between different regions, as the regions have
strong political autonomy within the healthcare system.
Also, PHCCs within a region manage their patients with
chronic conditions and diseases differently, as shown in
the quality register of PHC in the V€astra G€otaland
region, where in 2022, the proportion of PHCCs reach-
ing the BP goal <140/90mmHg ranged from 21 to 87%
[7]. This can jeopardize equity of care, which is a priori-
tized goal in healthcare worldwide [15].

The aim of the current study was to explore the
organization and management of hypertension in
Sweden, specifically, the organization of care based
on, for instance, dedicated teams, the diagnostic pro-
cess, methods of BP measurements, lifestyle interven-
tions and long-term surveillance of patients.

Materials and methods

Participants

From the central administration offices in each of the
eight participating regions (J€amtland-H€arjedalen,
J€onk€oping, Stockholm, V€armland, V€asterbotten, V€astra
G€otaland, €Orebro and €Osterg€otland), lists of all PHCCs
were retrieved. These PHCCs were then randomly
ordered using a random number generator. The man-
agers were contacted consecutively by the authors.
E-mail was used, and in cases of no response, an e-
mail reminder was sent twice, with subsequent phone
calls before they were deemed non-responding. In
Stockholm, due to many non-responders at the start,
several e-mails (up to 10 in the latest stages) were
sent out at the same time. PHCCs in which any of the
authors worked were excluded. The structured inter-
views were carried out from December 2019 to
January 2021. The reasons for nonparticipation (if
given) of those answering but declining the request to
participate were noted. On acceptance to participate,
the manager of the PHCC chose a suitable co-worker
(physicians, nurses or other persons with knowledge
management of care of hypertension in the PHCC) for
the interview and a time for the interview was agreed
upon. Informed consent was obtained from all partici-
pating interviewees. When 10 PHCCs per region had
agreed to participate, the recruitment was stopped.
Characteristics [geographic location, number of listed
patients and Care Need Index (CNI)] of all eligible
PHCCs were retrieved, regardless of participation in
the interviews, from the central administration offices
in each region. CNI is a region-adjusted index measur-
ing health status in a population using sociodemo-
graphic factors and is used for remuneration to
PHCCs. It is based on, for instance, age, marital status,
foreign-born status, employment and education [16].
Socioeconomic status is important, as it can influence
the outcomes of care for patients with cardiovascular
risk factors [17]. Further, for this study, the PHCC loca-
tions were defined as rural according to a study-spe-
cific definition of both less than 10,000 inhabitants
and more than 20 km from an emergency department.

Structured questionnaire

A study-specific structured questionnaire was devel-
oped and tested by the authors with managers, physi-
cians and nurses working at PHCCs, and these persons
were not interviewed during data collection. After
feedback, a revision was performed and discussed
until all authors agreed on the questions. The
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questionnaire with predefined questions was used
during the structured telephone interviews and, in
some cases, physical interviews (five in Stockholm) at
the PHCC. It began with the interviewees’ vocation
and organizational questions, such as number of listed
patients, the staffing of the PHCCs (general practi-
tioners (GPs), pre-registration house officers, senior
house officers, locums and registered nurses) and dis-
tance to the nearest emergency hospital. The presence
of specialized teams according to the interviewees’
discretion for the care of patients with hypertension
was noted, along with the use of guidelines, questions
on the procedure of diagnosing hypertension, what
BP equipment was used for measurements, laboratory
tests and other diagnostic measures and referrals to
specialist clinics. Patients’ lifestyles and how lifestyle
advice was given were surveyed, and finally, questions
on the organization of follow-up and long-term man-
agement were asked. Most interviews were recorded
to ensure that all data were captured.

The answers were typed by the authors to Smart-
Trials (SMART-TRIAL# 2019 version 2.0 ApS), a data
repository managed by the University of €Orebro. Basic
data from the non-participating and declining PHCCs
were added in a separate file.

Statistical analyses

Descriptive analyses were performed to present the
basic characteristics of the contacted PHCCs.
Distributions and variations were illustrated with
mean, maximum, minimum, median and 95% confi-
dence intervals. For comparisons of paired data,
McNemar’s test was used and a p-value less than 0.05
was considered significant. Statistical analysis was per-
formed using SPSS (IBM Corp., SPSS, Version 28.0).

Results

The characteristics of the eligible PHCCs in the eight
regions are shown in Table 1 and Appendix A. Most
PHCCs were public and a third were located in rural
areas. There was a lower proportion of interviews from
the Stockholm region (5%) and from Gothenburg in
the V€astra G€otaland region (14%). The CNI varied from
0.66 (most affluent) to 4.55 (least affluent). There was
a large variation in the number of staff between the
PHCCs and GPs constituted about half of the physi-
cians (Table 2). If adding up the permanent GPs, resi-
dents and locum doctors, the PHCCs had seven full-
time working physicians in median. The number of
patients (median) was 2500 per GP.

Forty-six percent of the interviewees were physi-
cians, 51% were nurses and 53% had a medical man-
aging or chief position. The use of information
technology (IT), in electronic reports of data from
patients for instance, was reported by 27 of 76 (36%).
About half of the PHCCs had teams dedicated to
hypertension care. Most of these teams were organ-
ized so that patients were predominantly managed by
nurses (31 of 38, 82%; Appendix A).

In patients with a single raised BP reading, different
methods were used to determine the hypertension
diagnosis. Most PHCCs used both home and office BP,
but 33% never used home BP measurements (Table
3). A combination of both digital and manual BP
measurements was the preferred method in the office,
but 32% used only digital measurements and 25%
used only manual measurements. Only two (3%)
PHCCs never used 24-hour measurements at home
(ambulatory blood pressure measurements (ABPM)).
Most PHCCs (75%) used the sitting position in office
measurements, and 13% also routinely measured
standing BP. Nearly half of the PHCCs measured BP in

Table 1. Included regions and their total population.
Population

na
Eligible
nb

Contacted
n (%)c

Interviewed
n(%)d, (%)e

Listed patients
nf

J€amtland H€arjedalen 130,000 27 26 (96) 9 (33), (35) 48,000
J€onk€oping 370,000 42 19 (45) 10 (24), (53) 95,000
V€armland 280,000 30 13 (43) 10 (33), (77) 83,000
V€asterbotten 270,000 39 23 (59) 7 (18), (30) 65,000
V€astra G€otaland 1,700,000 201 20 (10) 10 (5.0), (50) 88,000
Stockholm 2,400,000 209 79 (38) 10 (4.8), (13) 140,000
€Orebro 300,000 29 10 (34) 10 (34), (100) 92,000
€Osterg€otland 470,000 43 14 (33) 10 (23), (71) 101,000
Total 5,920,000 622 206 (33) 76 (12), (37) 712,000

Note. Eligible, contacted and interviewed primary health care centres. Number of listed patients for the primary health care
centres which participated in the study.
aPopulation, total population (n) in the different regions.
bEligible (n) primary health care centres (PHCCs) in the regions.
cContacted (n) PHCCs in % of eligible PHCCs.
dInterviewed PHCCs (n) in % of eligible PHCCs.
eInterviewed PHCCs (n) in % of contacted PHCCs.
fListed patients (n) in the interviewed PHCCs.
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only one arm. The median resting time before meas-
urements was 10min (range 0–20min).

At diagnosis of hypertension, the parameters
most often investigated were kidney function (creati-
nine/cystatin C), potassium, blood lipids and blood
glucose, and this was similar among the regions
(Table 4). There was a significant decrease in the
number of registered parameters at routine follow-
ups compared to diagnostic appointments. Kidney
function was frequently analyzed both at diagnosis
and at routine follow-ups. In 95%, the estimated
glomerular filtration rate was retrieved from the
laboratory, and 92% got a numeric creatinine value.
One PHCC used cystatin C as a complement to
measure kidney function.

Patients were routinely asked about their lifestyles
at diagnosis in accordance with recommendations
from the national Board of Health and Welfare: phys-
ical activity in 100%, smoking habits in 96%, food hab-
its in 97% and alcohol use in 96% (Table 5). Everyday
stress was specifically asked about in 41% of the
appointments. Follow-up questions on lifestyle were
primarily included in routine follow-up with a nurse or
physician (Table 5).

Discussion

This study showed that hypertension management
varied in several ways among the PHCCs in the
studied regions in Sweden. The most prominent dif-
ference was the technique for registration of BP,
while the use of core laboratory analyses was similar
in the regions and between different PHCCs.
Moreover, there was a great inequality in the number
of patients per tenured GP and about half of the
PHCCs reported teams dedicated to the management
of patients with hypertension. More than half of the
interviewees were registered nurses probably reflect-
ing the organization of PHC in Sweden, where a
large part of PHCCs are managed by registered
nurses and have nurse led teams caring for patients
with hypertension.

Strengths and limitations

A strength of the study is that it covers a large
area of Sweden and that the PHCCs were randomly
selected. Further, all interviewing researchers were
knowledgeable about hypertension care, and the
questionnaire was discussed and revised on several
occasions before it was used. This study also has
several limitations. First, the data were self-reported,
which could mean that some items could be over-
or underestimated. An even greater drawback was
that the response rates differed between the

Table 2. Number of staff working in the 76 participating primary health care centres and number of listed
patients per staff category.

Mean 95 % CI Min Max Median

GPs 3.6 3.0� 4.2 0 16 3
Total number of physicians 7.8 6.8–8.9 1 26 7
Nurses 8.0 7.1–8.9 1 25 8

Listed patients 9400 8200–11,000 760 31,000 9100

Number of patients per tenured GP 3200 2700� 3600 1300 11,300 2500
Number of patients per physician 1300 1200� 1400 590 3800 1200
Number of patients per nurse 1200 1100� 1400 430 3700 1100

Note. A survey of 76 primary healthcare centres in eight regions in Sweden.
Total number pf physicians includes GPs. Mean, 95% confidence interval, minimum, maximum and median are displayed.

Table 3. Blood pressure measurements prior to hypertension
diagnosis.

n (%) n (%) n (%)

At PHCC
Modes Digital only Manual only Combined methods

24 (32) 19 (25) 33 (43)
Body position Sitting Supine Sitting/Supine

57 (75) 8 (11) 10 (13)
Standing Yes No

9 (12) 66 (87)
Both arms Yes No

43 (57) 32 (42)
Self-monitoring Yes No

41 (54) 35 (46)
Rest (minutes) Mean 95% CI Median (min–max)

91 8.1–10 10 (0–20)
At home
Digital Often Sometimes Never

12 (16) 38 (50) 25 (33)
Ambulatory BP Often Sometimes Never

24 (32) 49 (65) 2 (3)
In total Mean 95% CI Median (min–max)
Number of measurements 2.2 2.0–2.4 2 (1–4)

Note. A survey of 76 primary healthcare centres in eight regions in
Sweden.
Data are absolute numbers n and percent of total in (%) for each answer.
In self-monitoring at the PHCC the blood pressure measurement were
not observed by the staff.
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regions. In the rural and smaller regions, the willing-
ness to participate was greater, increasing the pro-
portion of participating PHCCs. This could be due to
the personal knowledge of the participating
researchers (the co-authors), who were well known in
the smaller areas and regions. The reasons for nonparti-
cipation, if stated, were often lack of time. A smaller
proportion of PHCCs were included in the larger
regions, as we interviewed staff in only 10 PHCCs per
region. Participation in the study could also be biased
towards the PHCCs most interested in hypertension
care. Since patient data such as blood pressure levels
and efforts of increasing adherence of life-style recom-
mendations, were not part of this study no general con-
clusions on patient outcomes can be drawn based on
the these interviews. Finally, our study did not address

the consequences of hypertension morbidity and mor-
tality in cardiovascular diseases.

General discussion

Guidelines used in practice were often reported to be
local or regional but based on guidelines from the
European Society of Hypertension and the European
Society of Cardiology [13]. These guidelines recom-
mend repeated, standardized BP measurements to
confirm the diagnosis, since hypertension is a condi-
tion that needs chronic, often lifelong, medication.
Five minutes of rest before measurements are now
recommended in the guidelines. In our study, rest
ranged from 0 to 20min, which can lead to inaccurate
values and thus might confer inadequate treatment.
These results emphasize the need for readily available
instructions and repeated information in BP measuring
techniques. Also, nowadays, the sitting position is rec-
ommended and most PHCCs in our study had
adopted this mode. Digital devices used to measure
BP usually give more accurate values than manual
measurements, where the registered value is often
rounded off to the nearest fifth or tenth digit (digit
preference) [18]. In our study, the digital mode was
used in most PHCCs, but 25% reported that they only
used manual measurements. Digital preferences have
been shown to differ between regions in Sweden [18].
Home BP measurements and ABPM can be used to
validate the diagnosis and detect white-coat and
masked hypertension [19,20]. Home BP measurements
were offered sometimes or often by two-thirds of the
PHCCs, and ABPM was offered in most PHCCs. In fewer
PHCCs, BP was measured both sitting and standing.
This is particularly important for older patients who
might suffer from orthostatic BP, which requires spe-
cial awareness, although the choice of treatment is
unclear [21]. Measuring BP in both arms is important

Table 4. Routine laboratory analyses, anthropometric data and electrocardiogram registered at diagnosis
of hypertension and at routine follow-ups.

At diagnosis of HT
n (%)

At routine follow-up
n (%)

Absolute difference
% p

Kidney function 76 (100) 75 (99) �1 0.317
Potassium 73 (96) 64 (84) �12 0.007
Blood lipids 72 (95) 42 (45) �50 <0.001
Blood glucose 70 (92) 60 (79) �13 0.004
Electrocardiogram 60 (79) 18 (24) �55 0.001
Body mass index 56 (74) 40 (47) �27 <0.001
Blood counts 49 (65) 37 (49) �16 <0.001
Microalbuminuria 46 (61) 33 (43) �18 <0.001
Urine dip slide 36 (47) 22 (29) �18 <0.001
Waist circumference 31 (41) 23 (30) �11 0.011
Calcium 19 (25) 9 (12) �13 0.004

Note. A survey of 76 primary healthcare centres in eight regions in Sweden.
The difference between testing at diagnosis and routine follow up are given in absolute values, Absolute Difference in percent
and p-values for this difference is given for paired data according to McNemar’s test.

Table 5. Questions of lifestyle factors and offered support for
lifestyle changes at diagnosis and addressed at follow-up.
At diagnosis questions were asked about: n (%)

Alcohol 72 (95)
Audit alcohol WHO 12 (16)
Smoking 73 (96)
Pack years for cigarettes 48 (63)
Food 60 (63)
Stress 74 (97)
Physical activity 76 (100)
Support for changes in lifestyle are offered 66 (87)
Physical activity 48 (63)
Dietician 27 (36)
Tobacco prevention 57 (75)
Others 31 (41)
Follow up on changes in lifestyle 58 (76)
At ordinary controls 42 (55)
Extra controls 25 (33)
Dietician 2 (3)
Others 5 (7)

Note. A survey of 76 primary healthcare centres in eight regions in
Sweden.
Data is in absolute numbers and percent of data from all PHCCs. Others;
for instance psychologist, health interview, digital insomnia course, cogni-
tive behavioural therapy, gym for seniors, counsellor, audit, digital infor-
mation on health from primary health organizations.
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for detecting atherosclerotic lesions in the central ves-
sels [22]. Slightly more than half of the interviewees in
our study reported measurement in both arms; this
simple way of detecting atherosclerosis should be
used more widely.

Home monitoring of BP could be an effective way
to manage many patients with hypertension in PHC.
Standardized home monitoring of BP has been shown
to be of equal quality and predicts the risk of cardio-
vascular complications just as well as ABPM, and even
better than office BP measurements [19]. A review of
clinical trials, however, found that BP was reduced in
clinical trials only when home BP measurements were
combined with strong motivational support from
healthcare providers [20]. A newly published clinical
trial from Sweden with an intervention using IT com-
bined with health information showed no BP-lowering
effect after one year [23]. In our study, the use of IT in
communication with patients was reported by about
one-third of PHCCs.

The evaluation and follow-up of kidney function,
specifically estimated glomerular filtration rates, are
important to individualize the drug treatment and in
most PHCCs, this was performed. Potassium analysis is
also important, as many antihypertensive drugs influ-
ence the balance of electrolytes and are therefore
important to monitor. It was more surprising, though,
that albuminuria was rarely evaluated, as this is a valu-
able predictor of high cardiovascular risk calling for
treatment [24].

Lifestyles (physical activity, eating habits, alcohol
consumption and smoking) of the patients were asked
about often, and advice was given regarding changes
in lifestyle according to the guidelines [13].
Specifically, in all PHCCs, physical activity was asked
about, which is important for lowering BP. Regularly
physical activity of at least 150min per week divided
by 3–7 occasions corresponds to taking one antihyper-
tensive drug and also prevents cardiovascular compli-
cations regardless of the BP-lowering effect [25].
Alcohol consumption was asked about, sometimes
combined with an audit for more detailed information,
which is important because alcohol consumption can
contribute to high BP. Smoking is a risk factor for car-
diovascular complications, and smoking cessation is an
effective way to improve health. In around half of the
PHCCs, the counselling was followed up at ordinary
scheduled controls, and one-third had extra control
visits to follow up on lifestyle factors.

The unequal staffing in different PHCCs was clear in
this survey, not only for physicians and GPs, but also
for nurses. Both play an important role in the care of

patients with chronic conditions and diseases [26].
This unequal staffing has an impact on all types of
care offered by PHCCs and could pose an increasing
problem in the future, as elderly people will increase
in number and often suffer from chronic conditions
such as complications from hypertension [27].
Continuity of care by working in teams [28] has been
shown to be efficient, and hypertension increases
treatment efficiency [29]. The organization of PHC in
the countries of the European Union differs in several
aspects [30]. Most countries have single practices
which might preclude team work, but in contrast
could increase the continuity of care. Even if Swedish
PHC usually is organized in PHCCs with several health
professionals, we found that only half of the PHCCs
reported working in dedicated teams to care for
patients with hypertension. The effect of teams on the
management of patients is an important avenue for
future studies. The well-founded risk of too many spe-
cialized teams to take care of the multitude of
patients with chronic conditions could be diminished
by having teams that take care of patients with highly
prevalent co-morbid conditions. Hypertension, obesity,
dyslipidaemia, diabetes, cardiovascular complications
such as coronary heart disease, stroke, heart - and kid-
ney failure are conditions that could be managed in
that way.

Meaning of the study

This study showed that the management of hyperten-
sion varies in many respects between PHCCs in
Sweden, despite clear recommendations in guidelines.
As valid measurements are crucial for diagnosis and
treatment, this should be highlighted in national and
local guidelines. At follow-up, a significant drop in the
assessment of clinical and laboratory variables was
reported. The organization of care for patients with
hypertension in specialized teams was used by half of
the PHCCs.

Acknowledgements

The authors thank the interviewees for sharing their know-
ledge, providing data for this study and the time they set
aside for the interviews. The author also thank Ulf
Johansson, who supported the management of the SMART-
TRIAL registrations during our study and Susanne Andersson
for valuable advice. For conducting some of the interviews,
the author thank the three resident doctors Mattias
Liljemark, Marina Ohlsson Wintherstar and Pontus Olofsson.

348 M. HELLGREN ET AL.



Ethical approval

Ethical approval was applied for and granted by the
Swedish Ethical Review Authority, registration number 2019-
0169 and an amendment for the addition of regions 2020-
00478.

Disclosure statement

No potential conflict of interest was reported by the
author(s).

Funding

Funding for the registration of data was granted from local
support within the €Orebro region l€an and statistical support
was funded by the Swedish state under the agreement
between the Swedish government and the county councils:
the ALF agreement [ALFGBG-965452].

ORCID

Mikko Hellgren http://orcid.org/0000-0001-5257-6261
Patrik Wennberg http://orcid.org/0000-0002-1617-6102
Katarina Hedin http://orcid.org/0000-0003-1931-2752
Stefan Jansson http://orcid.org/0000-0001-6864-4679
Staffan Nilsson http://orcid.org/0000-0002-8628-8230
Gunnar Nilsson http://orcid.org/0000-0002-1640-0813
Per W€andell http://orcid.org/0000-0001-5169-2965
Kristina Bengtsson Bostr€om http://orcid.org/0000-0003-
0757-5774

References

[1] Forouzanfar MH, Liu P, Roth GA, et al. Global burden
of hypertension and systolic blood pressure of at
least 110 to 115mmHg, 1990–2015. JAMA. 2017;
317(2):165–182. doi: 10.1001/jama.2016.19043.

[2] Pazoki R, Dehghan A, Evangelou E, et al. Genetic pre-
disposition to high blood pressure and lifestyle fac-
tors: associations with midlife blood pressure levels
and cardiovascular events. Circulation. 2018;137(7):
653–661. doi: 10.1161/CIRCULATIONAHA.117.030898.

[3] Moderately elevated blood pressure. A report from
SBU, the Swedish Council on Technology Assessment
in Health Care. J Intern Med Suppl. 1995;737:1–225.

[4] Wallentin F, Wettermark B, Kahan T. Drug treatment
of hypertension in Sweden in relation to sex, age,
and comorbidity. J Clin Hypertens. 2018;20(1):106–
114. doi: 10.1111/jch.13149.

[5] NCD Countdown 2030 collaborators. NCD countdown
2030: worldwide trends in non-communicable disease
mortality and progress towards sustainable develop-
ment goal target 3.4. Lancet. 2018; 392(10152):1072–
1088. doi: 10.1016/S0140-6736(18)31992-5.

[6] Wu AS, Dodhia H, Whitney D, et al. Is the rule of
halves still relevant today? A cross-sectional analysis
of hypertension detection, treatment and control in
an urban community. J Hypertens. 2019;37(12):2470–
2480. doi: 10.1097/HJH.0000000000002192.

[7] Bager JE, Mourtzinis G, Andersson T, et al. Trends in
blood pressure, blood lipids, and smoking from
259,753 patients with hypertension in a Swedish pri-
mary care register: results from QregPV. Eur J Prev
Cardiol. 2022;29(1):158–166. doi: 10.1093/eurjpc/
zwab087.

[8] Holmqvist L, Bengtsson Bostr€om K, Kahan T, et al.
Prevalence of treatment-resistant hypertension and
important associated factors – results from the
Swedish Primary Care cardiovascular database. J Am
Soc Hypertens. 2016;10(11):838–846. doi: 10.1016/j.
jash.2016.08.008.

[9] Carlsson AC, Wandell P, Osby U, et al. High preva-
lence of diagnosis of diabetes, depression, anxiety,
hypertension, asthma and COPD in the total popula-
tion of Stockholm, Sweden – a challenge for public
health. BMC Public Health. 2013;13:670. doi: 10.1186/
1471-2458-13-670.

[10] Clark CE, Smith LF, Taylor RS, et al. Nurse led inter-
ventions to improve control of blood pressure in peo-
ple with hypertension: systematic review and meta-
analysis. BMJ. 2010;341:c3995. doi: 10.1136/bmj.c3995.

[11] €Odesj€o H, Adamsson Eryd S, Franz�en S, et al. Visit pat-
terns at primary care centres and individual blood
pressure level – a cross-sectional study. Scand J Prim
Health Care. 2019;37(1):53–59. doi: 10.1080/02813432.
2019.1569369.

[12] Lindblad U, Rastam L, Ryden L, et al. Reduced stroke
incidence with structured hypertension care: the skar-
aborg hypertension project. J Hypertens. 1990;8(12):
1147–1153. doi: 10.1097/00004872-199012000-00012.

[13] Williams B, Mancia G, Spiering W, et al. 2018 Practice
guidelines for the management of arterial hyperten-
sion of the European Society of Hypertension and the
European Society of Cardiology: ESH/ESC Task Force
for the Management of Arterial Hypertension. J
Hypertens. 2018;36(12):2284–2309. doi: 10.1097/HJH.
0000000000001961.

[14] Gustafsson LL, Wettermark B, Godman B, et al. The
’Wise list’– a comprehensive concept to select, com-
municate and achieve adherence to recommenda-
tions of essential drugs in ambulatory care in
Stockholm. Basic Clin Pharmacol Toxicol. 2011;108(4):
224–233. doi: 10.1111/j.1742-7843.2011.00682.x.

[15] NCD Countdown 2030 Collaborators. NCD countdown
2030: efficient pathways and strategic investments to
accelerate progress towards the sustainable develop-
ment goal target 3.4 in low-income and Middle-
income countries. Lancet. 2022;399(10331):1266–1278.
doi: 10.1016/S0140-6736(21)02347-3.

[16] Sundquist K, Malmstrom M, Johansson SE, et al. Care
need index, a useful tool for the distribution of pri-
mary health care resources. J Epidemiol Community
Health. 2003;57(5):347–352. doi: 10.1136/jech.57.5.347.

[17] Mourtzinis G, Manhem K, Kahan T, et al.
Socioeconomic status affects achievement of blood
pressure target in hypertension: contemporary results
from the Swedish primary care cardiovascular data-
base. Scand J Prim Health Care. 2021;39(4):519–526.
doi: 10.1080/02813432.2021.2004841.

[18] Hasselstrom J, Zarrinkoub R, Holmquist C, et al. The
Swedish Primary Care Cardiovascular Database

SCANDINAVIAN JOURNAL OF PRIMARY HEALTH CARE 349

https://doi.org/10.1001/jama.2016.19043
https://doi.org/10.1161/CIRCULATIONAHA.117.030898
https://doi.org/10.1111/jch.13149
https://doi.org/10.1016/S0140-6736(18)31992-5
https://doi.org/10.1097/HJH.0000000000002192
https://doi.org/10.1093/eurjpc/zwab087
https://doi.org/10.1093/eurjpc/zwab087
https://doi.org/10.1016/j.jash.2016.08.008
https://doi.org/10.1016/j.jash.2016.08.008
https://doi.org/10.1186/1471-2458-13-670
https://doi.org/10.1186/1471-2458-13-670
https://doi.org/10.1136/bmj.c3995
https://doi.org/10.1080/02813432.2019.1569369
https://doi.org/10.1080/02813432.2019.1569369
https://doi.org/10.1097/00004872-199012000-00012
https://doi.org/10.1097/HJH.0000000000001961
https://doi.org/10.1097/HJH.0000000000001961
https://doi.org/10.1111/j.1742-7843.2011.00682.x
https://doi.org/10.1016/S0140-6736(21)02347-3
https://doi.org/10.1136/jech.57.5.347
https://doi.org/10.1080/02813432.2021.2004841


(SPCCD): 74 751 hypertensive primary care patients.
Blood Press. 2014;23(2):116–125. doi: 10.3109/
08037051.2013.814829.

[19] Kario K. Home blood pressure monitoring: current sta-
tus and new developments. Am J Hypertens. 2021;
34(8):783–794. doi: 10.1093/ajh/hpab017.

[20] Sheppard JP, Tucker KL, Davison WJ, et al. Self-moni-
toring of blood pressure in patients with hyperten-
sion-related multi-morbidity: systematic review and
individual patient data meta-analysis. Am J Hypertens.
2020;33:243–251.

[21] Jordan J, Ricci F, Hoffmann F, et al. Orthostatic hyper-
tension: critical appraisal of an overlooked condition.
Hypertension. 2020;75(5):1151–1158. doi: 10.1161/
HYPERTENSIONAHA.120.14340.

[22] Clark CE, Taylor RS, Butcher I, et al. Inter-arm blood
pressure difference and mortality: a cohort study in
an asymptomatic primary care population at elevated
cardiovascular risk. Br J Gen Pract. 2016;66(646):e297-
308–e308. doi: 10.3399/bjgp16X684949.

[23] Andersson U, Nilsson PM, Kjellgren K, et al. PERson-
centredness in hypertension management using infor-
mation technology: a randomized controlled trial in
primary care. J Hypertens. 2023;41(2):246–253. doi: 10.
1097/HJH.0000000000003322.

[24] Viazzi F, Cappadona F, Pontremoli R.
Microalbuminuria in primary hypertension: a guide to

optimal patient management? J Nephrol. 2016;29(6):
747–753. doi: 10.1007/s40620-016-0335-0.

[25] Eicher JD, Maresh CM, Tsongalis GJ, et al. The additive
blood pressure lowering effects of exercise intensity
on post-exercise hypotension. Am Heart J. 2010;
160(3):513–520. doi: 10.1016/j.ahj.2010.06.005.

[26] Lukewich J, Martin-Misener R, Norful AA, et al.
Correction: effectiveness of registered nurses on
patient outcomes in primary care: a systematic
review. BMC Health Serv Res. 2022;22(1):810. doi: 10.
1186/s12913-022-08204-x.

[27] Sleeman KE, de Brito M, Etkind S, et al. The escalating
global burden of serious health-related suffering: pro-
jections to 2060 by world regions, age groups, and
health conditions. Lancet Glob Health. 2019;7(7):
e883–e892. doi: 10.1016/S2214-109X(19)30172-X.

[28] Ejlertsson G, Berg S. Continuity of care in health care
teams. A comparison of continuity measures and
organisational solutions. Scand J Prim Health Care.
1985;3(2):79–85. doi: 10.3109/02813438509013921.

[29] Mills KT, Obst KM, Shen W, et al. Comparative effect-
iveness of implementation strategies for blood pres-
sure control in hypertensive patients: a systematic
review and meta-analysis. Ann Intern Med. 2018;
168(2):110–120. doi: 10.7326/M17-1805.

[30] OECD/European Union. Health at a glance: Europe
2016: state of health in the EU cycle. Paris: OECD
Publishing; 2016. doi: 10.1787/9789264265592-en.

Appendix A. Number and proportion of different ownership, location and functional structure of
the primary health care centres. The interviewed staffs profession and if they had a
management position

Ownership n (%)

Public 59 (78)
Private 15 (20)
Other forms 2 (3)
Location
Location in rural area (<10,000 in nearby city AND > 20 km from hospital) 24 (32)
Functional structure
Dedicated teams for management of HT 38 (50)
Interviewees
Profession
Physician 35 (46)
Nurse 39 (51)
Other background or unknown 2 (3)
Management
Medical management assignment 12 (16)
Administrative/operations manager 28 (37)
No official management position 36 (47)
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