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ABSTRACT 
The overall aim was to investigate the risk-factor profile in patients with hypertension, and patients 
on combined lipid-lowering (LLD) and antihypertensive treatment (AHT) in primary health care, in 
order to evaluate cardiovascular risk factors in relation to age, gender, lifestyle (smoking), and gender 
of the physician. 
  

Objectives To compare cardiovascular risk factors in smokers with non-smokers in a national 
sample of treated hypertensives (tHT) (Study I); to evaluate any gender differences in the control of 
blood pressure (BP) and lipid levels as well as other cardiovascular (CV) risk factors for 
cardiovascular disease in tHT patients in primary health care (PHC) (Study II); to investigate the 
relationship of physician's gender to control of blood pressure and lipid levels and CV risk factors 
in tHT men and women (Study III); to investigate any gender differences in CV risk factors, lipid- 
and BP control in patients on combined lipid-lowering (LLD) and antihypertensive  treatment 
(AHT), stratified for gender of their physician (Study IV). 
 

Methods and materials These cross-sectional clinical studies, of tHTs (Studies I-III) and patients 
on both AHT and LLD (Study IV) were carried out in 2002-2003 (Study I), 2002-2005 (Studies II 
and III), and 2002-2006 (Study IV). They were run by 182 (Study I), 264 (Studies II, III) and 356 
(Study IV) primary care physicians (PCPs) at primary health care centres (PHCs) in Sweden. The 
number of patients included were, in Study I, 4,424 tHTs (48% men); in Studies II and III: 6,537 
tHTs (48% men) and in Study IV 4,319 patients on both AHT and LLD (53% men). The mean age 
was 66 years in all four studies. Patients were included retrospectively and consecutively and their 
data were registered on a web-form. BP and lipid control were defined as SBP/DBP <140/90 
mmHg and total cholesterol (TC) <5.0 mmol/l in patients without diabetes mellitus (DM), and 
SBP/DBP <130/80 mmHg and TC <4.5 mmol/l in patients with DM. 
 

Results Study I: tHTs who reported daily smoking had a poorer CV risk factor profile than non-
smokers, with higher DBP levels and a higher prevalence of microalbuminuria. Male smokers had 
left ventricular hypertrophy (LVH) and microalbuminuria more often than non-smokers did. 
Females smokers had higher mean levels of DBP and TC than non-smokers. Study II: only 28% of 
the tHTs achieved the BP treatment goal. The main clinical problem was the persistence of high 
SBP despite treatment. In addition, men had higher DBP and higher prevalence of DM and target 
organ damage (LVH and microalbuminuria) than women did. In contrast, women had higher SBP, 
pulse pressure (PP), and TC and higher prevalence rates of uncontrolled BP and TC than in men. 
Study III: female tHTs reached the BP treatment goal more often when treated by female PCPs than 
when treated by male PCPs. However, the majority of the patients did not reach the BP treatment 
goal, regardless of gender of physician. Both male and female tHTs more often achieved the TC 
and LDL-C treatment goals when treated by female PCPs than when treated by male PCPs. Study 
IV: male diabetic patients on both AHT and LLD more often had well-controlled SBP and TC 
when treated by female PCPs than when treatment was given by male PCPs. When the female 
diabetic patients were treated by female PCPs they more often achieved the BP treatment goals 
than when they were treated by male PCPs. In those patients with well- and intermediate-controlled 
SBP and TC, both men and women were more often treated by PCPs of their own gender. A low 
proportion of patients on both AHT and LLD achieved both BP and TC goals (16 % of the men and 
10 % of the women). 
 

Conclusion There is still a need for intensifying treatment of elevated blood pressure and other risk 
factors for cardiovascular disease in patients on antihypertensive treatment, especially women. 
Female patients appeared to achieve the target blood pressure more often when treated by a female 
physician than when treated by a male physician. Both male and female hypertensives achieved 
cholesterol treatment goals more often when treated by female physicians than when treated by 
male physicians. Hypertensive men and women at the same cardiovascular risk level should be 
treated equally well and regardless of the gender of their physician.  
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PREAMBLE 
My interest in studying the care of patients on antihypertensive and lipid-lowering 
treatment in clinical practice originated from my daily work at Merck Sharp & Dohme 
(Sweden) AB. When two quality projects, “HyperQ” for treated hypertensive patients 
and the “EKO” project for patients on lipid-lowering treatment were set up together with 
scientific leaders in primary health care in Sweden I became interested in presenting the 
results to a broader audience. The purpose of the projects was to improve the care of the 
patients. To know what to improve we first had to measure how the patients were taken 
care of in clinical practice. The HyperQ and EKO projects have been of particular 
interest to health care providers since no national registers involving patients with these 
diagnoses are currently available in Sweden. When discussing the results with the 
participating physicians and how to improve medical care, I have realized the great 
complexity of management of these patients in primary care. 
 
 



 

 

 
 
 
 



 

1 

1 BACKGROUND  
 

Hypertension is one of the most important risk factors for stroke, myocardial 
infarction (MI), peripheral vascular disease, heart failure, and end-stage renal disease. 
Hypertension affects approximately one billion people worldwide (1, 2) including 
around 1.8 million people in Sweden (3). A limited numbers of national studies of how 
treated hypertensives are taken care of in clinical practice have been carried out in 
Sweden. 
 
Different aspects of the management of treated hypertensive men and women have 
been studied in this thesis. Risk factors for cardiovascular disease (CVD) and the 
achievement of target goals have been evaluated for different groups of treated 
hypertensives, comparing smokers with non-smokers, male with female patients and 
their male and female physicians, as well as comparing male with female patients on 
both antihypertensive and lipid-lowering treatment. The study populations came from 
the two surveys the Hypertension quality development project (HyperQ), and 
Effective care of patients on lipid-lowering therapy (EKO) which included treated 
hypertensives and patients on lipid-lowering treatment and were performed in primary 
health care in Sweden from 2002 to 2006. The primary aim of the HyperQ and EKO 
projects was to perform a quality control of patients with hypertension (HyperQ) and 
patients on lipid-lowering treatment (EKO) in clinical practice in order to establish 
possible areas for improvement.  
 
1.1 DEFINITION AND PREVALENCE OF HYPERTENSION 

Hypertension is defined, both in Europe and the US, as systolic blood pressure (SBP) 
>140 and/or diastolic blood pressure (DBP) >90 mmHg in adults regardless of age (4-8). 
Blood pressure (BP) levels are distributed approximately normally and continuously in 
the population (9). The cause of hypertension is usually unknown (92-94% ) and the 
diagnosis is therefore called essential hypertension according to the international 
classification of diseases by the World Health Organization (2007).  The estimated 
prevalence of hypertension is close to 30% in adults (age range 18-74) in the US (2) and 
varies widely worldwide (1, 2, 10). It is estimated that approximately 27% of the adult 
population in Sweden suffers from high blood pressure (3). Half of 60-years-olds are 
estimated to have hypertension (2, 3, 11 ). The classification of blood pressure levels is 
similar in current guidelines (4, 7, 12 ) (Table 1). The prevalence increases with age and 
there is a steeper rise in systolic blood pressure (SBP) in women after the menopause 
(13). 

Table 1. Definitions and classification of blood pressure levels in adults in the 2007 
ESH/ESC guidelines (4) 

Category 
Systolic blood 
pressure mmHg 

 Diastolic blood 
pressure mmHg 

Optimal <120          and    <80 
Normal 120-129     and/or 80-84 
High normal 130-139     and/or 85-89 
Grade 1 hypertension  140-159     and/or 90-99 
Grade 2 hypertension  160-179     and/or 100-109 
Grade 3 hypertension  ≥180         and/or ≥110 
Isolated systolic hypertension ≥140         and <90 
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In Sweden it is estimated that 60% of all hypertensives have mildly (Grade 1) elevated 
blood pressure, 30% moderately (Grade 2) and 10% severely (Grade 3) elevated blood 
pressure (3). According to the guidelines (4, 7), those at a moderate to high risk of CVD 
should be treated with an antihypertensive drug treatment (3 ). Approximately 1.4 
million Swedes are estimated to be in need of pharmacological antihypertensive 
treatment (3). 

There is a continuous relationship between blood pressure and risk of CVD down to at 
least SBP/DBP of 115/75 mmHg (14). 

SBP higher than 115 mmHg is the leading contributor to death worldwide, ahead of 
smoking, high cholesterol, underweight, overweight and unsafe sex (15). Hypertension 
is listed as the most common primary diagnosis resulting in visits to health care centers 
in the US (16) and this may also be the case in Sweden (17).  

Hypertension has been estimated to cause 7.1 million premature deaths worldwide (6). 
Stroke and heart disease are the two leading causes of death in modern society and are 
also major factors that contribute to the health care costs (6).  

 
1.2 BLOOD PRESSURE AND RISK  

From the level of SBP/DBP 115/75 mmHg an elevation of 20 mmHg of SBP or 10 
mmHg of DBP doubles the risk of dying in CVD in both genders (14). The risk of CVD 
is increased 2.5-fold in women and 1.6-fold in men who have high-normal BP (SBP 
130-139 mmHg or DBP 85-89 mmHg) according to data from the Framingham Heart 
Study (18, 19). In general, women run a lower absolute risk compared to men. However, 
the relative risk increase is in general independent of other risk factors and equal for 
men and women (3). The Framingham Heart Study has indicated that an average BP 
reduction of 2 mmHg at the population level would result in a 17% decline of the 
prevalence of hypertension, a 14% risk reduction of stroke, and a 6% risk reduction of 
ischemic heart disease (IHD) (18). Treated hypertensives have more risk factors than 
untreated hypertensive subjects (3). 
 
1.3 CARDIOVASCULAR RISK FACTORS  

CVD is the leading cause of mortality and morbidity in both men and women in 
modern society (6). More than half a century ago, elevated blood pressure, cholesterol 
and smoking were identified as independent risk factors for CVD (20-23). Around 80-
90% of all coronary heart disease (CHD) patients have been shown to have 
conventional risk factors including cigarette smoking, hypertension, hyperlipidaemia 
or diabetes (DM) (24). The INTERHEART study, a world-wide case-control study, 
showed that nine modifiable risk factors could explain more than 90% of the risk of 
suffering a first myocardial infarction in both men and women (25). In this study, 
hypertension, DM, low physical activity, and no regular alcohol consumption were 
risk factors more closely associated with MI in women than in men (26). There were 
no gender differences in risk associated with lipid levels, current smoking, abdominal 
obesity, high risk diet, or psychosocial stress factors. The INTERHEART study also 
confirmed that combining risk factors augmented the risk of MI considerably (25). 
Women in general have a lower absolute risk of developing CVD than men at all ages. 
Younger men run twice the risk of having a stroke (27) and a four times higher risk of 
developing an MI than younger (pre-menopausal) women do (28). The differences 
between men and women diminish with increasing age and an equal proportion of men 
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and women finally die from cardiovascular diseases (28). CHD is less common in pre-
menopausal women than in age-matched men. The gender difference decreases with 
increased age. Age is an important risk factor especially for men over 55 and for 
women over 65 years of age (4). Target organ damage such as left ventricular 
hypertrophy (LVH), renal impairment and atherosclerotic carotid plaque formation are 
important to consider when assessing cardiovascular risk (4). A family history of CVD 
and a number of other risk factors for CVD may further influence the risk and should 
be taken into account (4). 
 
Smoking is associated with an increased risk of systolic hypertension in elderly men 
(29). Hypertensive patients who smoke may have an increased risk of LVH, 
independent of the BP level (30). There does not seem to be any difference in the 
increase in relative risk between smoking men and women (27). The absolute increase 
in risk may however be higher in men than in women who smoke (31). Smoking 
cessation has been shown to lower the CV risk and, after a few years, the CV risk is 
similar to that of a non-smoker (32).  
 
Antihypertensive treatment may be less effective when concomitant untreated elevated 
cholesterol levels, overweight or smoking is present (3). Therefore, it is very important 
to treat all the risk factors in an optimal way to lower the risk of CVD.  
 
Several background factors, such as the social and cultural environment, the patient's 
individual biological and psychological characteristics, the health care system, and the 
treatment regimen itself, may all influence the final results and success-rate of 
treatment in both men and women (3).  
 
1.3.1 Hypercholesterolemia and hypertension   

Hypercholesterolemia and hypertension are two major risk factors for CVD which 
often occur concomitantly (33). The risk of a CVD event is higher in patients with 
moderately elevated blood pressure and cholesterol levels than in those who have 
isolated hypertension or hypercholesterolaemia (34). The relationship between both 
blood pressure and total cholesterol and coronary mortality in the Multiple Risk Factor 
Intervention Trial (MRFIT) was continuous, strong and graded across the range of 
cholesterol and blood pressure levels (35). Treated hypertensive patients who had 
well-controlled blood pressure and moderate hyperlipidemia (total cholesterol >6.5 
mmol/L) have been shown to lower their CVD risk when treated with a statin together 
with antihypertensive drugs (36). The value of lowering the low-density lipoprotein 
cholesterol (LDL-C) levels in preventing major cardiovascular events has been clearly 
established, especially for statin therapy. A majority of clinical end-point trials of 
lipid-lowering treatment have shown that lowering of LDL-C levels is associated with 
significantly reduced morbidity and mortality in coronary disease (37, 38). It has also 
been suggested that there may be no threshold for LDL-C reduction beyond which 
cardiovascular benefit may not be achieved, but so far this has not been proven in 
interventional trials (39, 40).  In high-risk patients (i.e. with CVD, DM) or subjects 
with >5% risk of having fatal CVD event according to SCORE (41) within 10 years) 
the target total cholesterol (TC) is <4.5 mmol/L and the target LDL-C <2.5 mmol/L 
(8). Controlling hypertension and hyperlipidemia are omplex problems involving the 
detection of elevated blood pressure and cholesterol levels, clinical follow-up, medical 
evaluation, and treatment planning, treatment as well as adherence to treatment. 
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1.3.2  Diabetes and hypertension 

The prevalence of DM in Sweden is estimated to be 3-4% (42, 43).  Type 2 DM is 
increasing in modern society (44, 45). Obesity may increase the risk of developing DM. 
In Sweden obesity has doubled and overweight have increased with approximately 30 
% in males and 20 % in females since 1980 (46). High-energy food intake and limited 
exercise is considered to be the main cause of this development. One global study has 
shown that the increased frequency of type 2 DM followed the increase in obesity (47). 
However, one study from Gothenburg did not show an increase in the prevalence of DM 
when body weight increased in middle-aged men and women (42). The risk of diabetic 
patients developing CVD is twice that of patients without diabetes (48). The incidence 
of hypertension in patients with type 2 DM has also been shown to be twice that of 
patients without DM (49). Hypertensive patients run a 2-3 times higher risk of 
developing DM than patients with normal blood pressure (50). Compared to non-
diabetic patients, patients with type 2 DM have hypertension up to three times more 
often (51, 52).  
 
Analysis of the National Diabetes Register (NDR) in Sweden has shown that there was a 
trend of decreasing mean SBP from 1996 to 1999 (53), a favourable trend that has 
continued in more recent years. Treated hypertension was reported in more than half of 
the type 2 DM subjects and one third of the patients with type 1 DM (53).  
 
DM is common in treated hypertensive men and is related to increased mortality and 
morbidity due to stroke and coronary heart disease (54). Furthermore, DM blunts the 
advantage associated with the female gender. The risk of fatal coronary artery disease in 
women with DM is higher than in men (55, 56). Therefore, CV risk factors in women 
with DM should be treated as aggressively as in men with DM (57, 58).  The 
concomitant risk factors for DM, such as hypertension, dyslipidaemia, smoking, and 
obesity, can only partly explain the increased risk of coronary heart disease in subjects 
with DM (57).   
Hypertensive subjects with DM and LVH are more liable to develop silent myocardial 
ischaemia than those without (59). 
 
1.4 CARDIOVASCULAR RISK ASSESSMENT OF HYPERTENSIVE 

PATIENTS 

Several methods are available for calculating CV risk. The most widely used risk 
algorithm for CV risk is the Framingham risk score (58). SCORE-Sweden (41) is an 
adapted Swedish risk chart of the SCORE algorithm based on twelve observational, 
European population-based studies. It has been developed to calculate the risk of fatal 
MI and stroke within 10 years (48, 60). The target group for SCORE is adults aged 40–
65 years (48). The Swedish guidelines, in general, recommend initiation of preventive 
therapy when the calculated risk in SCORE exceeds 5% in middle-aged subjects (8). 
The British Medical Journal (BMJ) risk score is an easy-to-use web-based form for 
assessing the risk of CV mortality within five years (61). Another way to calculate risk 
in hypertensives is to use the WHO / International Society of Hypertension (ISH) risk 
schedule that is based on risk factors and three grades of hypertension (mild, moderate 
and severe) (4). However, there are limitations in all the models for calculating the CV 
risk. For example, the duration of risk factor exposure or disease is not considered. In 
addition, physicians may also have difficulties assessing the CV risk, especially the 
absolute risk (62). 
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1.5 ANTIHYPERTENSIVE TREATMENT 

Table 2 shows the initiation of treatment overview for elevated BP from 2007 European 
Society of Hypertension – European Society of Cardiology Guidelines for the 
management of arterial hypertension (4). 
 
Table 2. Treatment initiation of elevated blood pressure according to European guidelines (4) 

 
Abbreviations: CV, cardiovascular disease; BP, blood pressure; DBP, diastolic blood pressure; MS, 
metabolic syndrome; OD, organ damage; SBP, systolic blood pressure. 
 
There is overwhelming evidence from clinical trials that controlling hypertension 
improves CV and renal outcomes (63-68). When SBP is lowered by 10-12 mmHg and 
DBP by 5-6 mmHg, ischemic heart disease is reduced by 20% and stroke by 40% (69, 
70). Five major classes of antihypertensive agents are available – thiazide diuretics, 
calcium antagonists (CCB), ACE-inhibitors ACE-I), angiotensin receptor blockers 
(ARB), and β-receptor blockers (BB).The five classes of drugs can be used alone or in 
combination (4). Life-style changes should always be recommended when appropriate 
(4, 8). Thiazide diuretics and BB have been shown to have a dose-dependent negative 
effect on LDL-C, triglycerides (TG) and glucose/insulin variables. In addition, BB 
may also have a negative effect on HDL-cholesterol (HDL-C) (70). BB, especially in 
combination with thiazide diuretics, are not recommended for patients with the 
metabolic syndrome or at a high risk of developing DM (4). ACE-I or ARB should be 
preferred as first-line treatment in diabetes for their additional protection against renal 
damage (4). The various antihypertensive treatments achieve a more or less equal 
lowering of the relative risk of CVD in both men and women (3, 71). 
 
1.6 BLOOD-PRESSURE CONTROL IN TREATED HYPERTENSIVES   

The gap between treatment recommended in guidelines and that given in clinical 
practice is large. Tables 3 and 4 show that the control of hypertension in treated 
hypertensives is still inadequate in various populations. Not all of these studies have 
reported gender differences for the BP control achieved.  



 

6 

 
Table 3. Control of blood pressure in treated hypertensives in Sweden  

Country Year 
Age/sex/number 

tHT 
Target BP 
(mmHg) 

Control 
(% of all 

tHT) 

Control of 
men (% of 

tHT) 

Control 

 

of women 
(% of tHT) 

NSW 
MONICA, 
Sweden (72) 1999 

25-79 y, M/F, 
n=917 140/90 20 NA NA 

VIP, Sweden 
(73) 1985-99 

30-60 y, M/F, 
n=5125 140/90 29 NA NA 

HyperQ, 
Sweden (74) 2002-2005 

>20 y, M/F, 
n=6537 140/90 28 30 26 

 
Table 4. Control of blood pressure in treated hypertensives in different countries  

Country Year Age/sex/number tHT
Target BP 
(mmHg) 

Control 
(% of all 
tHT) 

Control of 
men (% of 
tHT) 

Control 
of women 
(% of tHT) 

US (75) 1992-94 >= 25 y, M/F, n=999 140/90 44 NA NA 

US (76) 
1988-
2000 >=18 y, M/F, n=918 140/90 53 60 48 

Canada (77) 1986-92 
18-74 y, M/F, 
n=1650  140/90 38 NA NA 

England (78) 2003 
>=16 y, M/F, 
n=2654  140/90 46 48 44 

England (79) 2006 
>=16 y, M/F, 
 n=2420   149/90 52 52 53 

Finland (80) 1982 25-64 y, M/F, n=869 140/90 NA 14 11 
Finland (81) 2002 25-64 y, M/F, n=469 140/90 NA 33 32 

France (82) 
1985-87,  
1994-97 

35-64 y, M/F, 
n=134, n=155  160/95 NA 51 till 73 52 to 78 

Italy (83) 1992 >=65 y, M/F, n=398 140/90 18 NA NA 
South Africa 
(84) 1998 

>=15 y, M/F, 
n=1362  160/95 NA 67 69 

Korea (85) 
1999-
2000 18-92 y, M/F, n=275 140/90 24 20 28 

India/ 
Bangladesh 
(86) 

1999-
2000 >=60 y M/F, n=313  140/90 25 NA NA 

China (87) 1991 
>=15 y, M/F, 
n=64624  140/90 NA 

Urban:22 
Countryside: 

25 

Urban: 23, 
Countryside

: 22 

China (88) 
2000-
2001 

35-74 y, M/K, 
n=1192 140/90 29 NA NA 

Abbreviations: BP, blood pressure; y, year; M, male; F, female; n, number; NA, not available; tHT, 
treated hypertensives. 
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1.7 TRENDS IN CONTROL OF BLOOD PRESSURE AND CHOLESTEROL 

LEVELS 

It has long been observed that many hypertensive patients receive sub-optimal 
treatment or no drug treatment at all. These observations have led to the introduction 
of the so-called ´rule of halves´ (e.g. half of the hypertensive patients are detected, half 
of whom are treated, of whom only half achieve adequate BP control) (89). This has 
been confirmed by studies from both southern (90) and northern Sweden (73) and 
from the US (5).  
 
Observational data have shown that both the prevalence of hypertension and that of 
stroke are lower in North America than in Europe (91). The age- and sex adjusted 
prevalence of hypertension was 28% in North American countries and 44% in 
European countries at the 140/90 mmHg level or higher indicating a better treatment 
in the US than in Europe (89). Stroke rates in the US have decreased, and 
antihypertensive treatment is generally credited with much of this decline (92). The 
population based Minnesota Heart Study have shown an improvement in control of 
both BP and cholesterol levels from 1995-1997 to 2000-2002 in both genders, but not 
in all age groups (93). However, another study from the US showed that the 
favourable trend of decreasing hypertension prevalence (age-adjusted) from 1971-
1974 (36%) to 1991-1994 (25%) was reversed in 1999-2002 (29%) (2). A positive 
trend to lower prevalence of hypertension has, however, been demonstrated in 
England during 1994-2006 (78, 79, 94, 95) and in Finland during 1982-2002 (80, 81).  
 
In Finland, the mean cholesterol level and the prevalence of hypercholesterolemia 
decreased in hypertensive and normotensive Finnish adults from 1982 to 1997 and 
from 1982 to 2002 (80, 81). In the western part of Sweden, from 1985 to 2002, a 
favourable trend was observed towards lower proportions of women and men who had 
TC >5.0 mmol/l, and men who had BP >140/90 mmHg (96). Recent data from the US 
have shown that deaths from coronary heart disease and stroke have declined since 
1968 (97). However, in women aged 35-54 years of age there was a slight increase in 
CVD and stroke death rates (97) that could be a consequence of the increased 
prevalence of obesity and DM. A decline of mean cholesterol levels was only seen in 
men 40 years or older and women 60 years or older (97). One explanation for this 
could be that subjects in these age groups more often received lipid-lowering 
treatment. However, there was no decline in total cholesterol levels among younger 
men and women (97). In Sweden, the mortality from MI was almost halved and fatal 
stroke was decreased with one third during the last twenty years (98). This was seen in 
both genders (98). A lower proportion of smokers and decreasing levels of blood 
pressure and blood lipids in the population are believed to have contributed to this (98, 
99). The lowering of the blood pressure levels are thought to have a greater impact on 
the decreased stroke incidence than reduction of smoking or lipid levels (98). 
Reduction of smoking and lipid levels is thought to the main contributors to the 
reduction of fatal MI (98). Improved treatment methods may also have contributed to 
the decreased MI mortality in Sweden (98).  
 
1.8 HYPERTENSION GUIDELINES 

The purpose of hypertension guidelines is to offer easy, available, balanced, and 
evidence-based recommendations to health care providers and to support them in 
preventing patients from having a CVD event. Since guidelines are produced at 
different points in time, the evidence may differ and, the guidelines may differ. Table 
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5 shows a summary of five different contemporary guidelines. The previous Swedish 
hypertension guidelines were published in 1990. The BP threshold for the definition of 
hypertension was higher, and the target BP was higher. The target BP was DBP 
<90mmHg in the 1990 guidelines. The first drug of choice was a thiazide diuretic in 
combination with a potassium-sparing diuretic or a BB. Table 5 shows some of current 
hypertension guidelines. 
 
Table 5. Comparison of selected current guidelines, their definitions, indications for drug 
treatment, target blood pressure and drug treatment recommendations 

 WHO/ISH(6) JNC VII(5) BHS(12) ESH/ESC(4) Sweden(8) 

Year of publication 2003 2003 2004 2007 2006 

  
SBP/DBP 
mmHg 

SBP/DBP 
mmHg 

SBP/DBP 
mmHg 

SBP/DBP 
mmHg 

SBP/DBP 
mmHg 

Definition of 
hypertension mmHg ≥140/≥90 ≥140/≥90 ≥140/≥90 ≥140/≥90 ≥140/≥90 

Indication drug 
treatment 
- no risk factors  

 ≥150/≥952 ≥140 and / 
or ≥90 

≥160 and/or 
DBP≥100 

≥140-159 
/≥90-99 Drug 
treatment if 
BP 
uncontrolled 

≥160/≥100  

- with risk factors 
-organ damage/ 
established /CVD 

≥140/≥90 
(≥130/≥85)3

≥140/≥90 
(≥120/≥80) 

≥140/≥905 

 ≥130/≥85          

SCORE risk 
10 year risk 
≥ 5%, 
≥140/≥90  

Target BP 
Systolic  <140 <140 <140 (150)7  <140 <140 
Diastolic  <90 <90 <85 (90)7 <90 <90 
Diabetes mellitus 
mmHg <130/857 <130/<80 <130/(<80)7 <130/<80 <130/<80 

Younger (<65 y) <130/85         
Impaired renal 
function 

<130/80 
(<125/<75)8

<130/<80 
(<125/75)8 <130/<80 <130/<809 <130/<80 

First drug of choice 
TD, BB, 
ACE-I, CCB, 
ARB 

TD10
TD, 
BB11,ACE-I, 
CCB 

TD, BB, 
ACE-I, 
CCB, ARB12

TD, ACE-I, 
CCB, ARB13

Abbreviations: ACE-I: Angiotensin converting enzyme inhibitor, ARB: agiotensin II receptor blocker, BB: 
β-receptor blocker, CCB: calcium channel blocker, CVD: cardiovascular disease, DBP: diastolic blood 
pressure, SBP: systolic blood pressure, TD: thiazide diuretic, Y: year.  
1 Systolic blood pressure 120−139 or diastolic 80−89 mmHg is classified as ”prehypertension”; 
2  WHO/ISH 2003 suggests ≥140/≥90 if possible; 
3  At diabetes or renal dysfunction;  
4  Drug treatment in patients with renal disease or diabetes; 
5  Or if the risk in 10 years of developing CVD is  ≥20 per cent;  
6  Or if the risk in 10 years of developing IHD is ≥20 per cent, or if the risk at 60 years of age is ≥20 per 

cent;  
7  The lowest target BP <150/<90 mmHg, for most BP <140/<85 mmHg. In patients with diabetes, renal 

disease and/or cardiovascular disease BP<130/<80 mmHg; 
8 Proteinuria ≥1 g/24h;  
9  In patients with diabetes and proteinuria >1 g/24h additional lowering of BP; 
10  TD is recommended as the first choice, then a BB, ACE-I, CCB or ARB 
11  To individuals younger than 55 y ACE-I or BB are recommended as the first choice of treatment. To 

individuals aged 55 or older, or blacks, a CCB or TD is recommended;  
12  All five classes of antihypertensive drugs could be used for the treatment of hypertension; 
13  First choice ACE-I and/or TD or CCB. ARB when intolerance to ACE-I or to patients with diabetic 

nephropathy or at high risk of diabetes. 
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Most guidelines during the 2000s have stated the following:  
 

• Hypertension is defined as systolic/diastolic blood pressure ≥140/ ≥90 mmHg. 
• Target systolic/diastolic blood pressure is <140/<90 mmHg in hypertensive 

patients. 
• Target systolic/diastolic blood pressure is <130/ <80 mmHg in patients with 

diabetes, renal dysfunction and in high or very high risk of cardiovascular 
diseases. 

• The total cardiovascular risk should be estimated and used as guidance when 
treating the patients.  

• Men and women should be treated equally well at the same risk level of 
cardiovascular disease. 

• More than one pharmacological agent is usually necessary to achieve target BP. 
A combination of drugs at low dosages is recommended instead of increasing the 
dose of one agent. 

• Lifestyle changes should be recommended to all patients whenever appropriate. 
• Adherence to therapy should be primarily increased by improving education, 

communication and follow-up of patients. 
 
1.9 IMPLEMENTATION OF GUIDELINES 

How should the gap between recommendations and poor control in clinical practice be 
closed? 
Despite the fact that hypertension is a major risk factor and there is impressive 
evidence that lowering blood pressure lowers the CV risk (100), studies have reported 
that a large proportion of the hypertensive population is not aware of their increased 
BP, or if aware not treated, and if treated seldom achieve the BP goal (SBP/DBP 
<140/90 mmHg) (101-104). In particular, the goal for systolic blood pressure is 
seldom achieved and especially not for patients with DM. In view of the increased CV 
risk in DM patients they are supposed to achieve an even lower target BP (SBP/DBP 
<130/80 mmHg). The poor control of BP could be the main reason why high blood 
pressure is currently the leading cause of CV morbidity and mortality in the world. 
Implementing the guidelines is a challenge to health care providers. It is important to 
adapt the guidelines to national financial resources and to consider cultural 
backgrounds, socioeconomic status and the organization of health care. 
 

1.10 FACTORS CONTRIBUTING TO POOR CONTROL IN TREATED 

HYPERTENSIVES 

Many factors contribute to suboptimal risk factor control and thus failure to treat 
hypertensive patients adequately. Even though physicians are aware of the failure to 
reach treatment goals, they are often unwilling to increase the intensity of drug 
treatment, so-called clinical inertia (105-107). The lack of knowledge of BP 
management and inertia in implementing guidelines could be one reason why the BP 
goal is not achieved (106,108).  
 
There could also be gender differences among physicians that influence their treatment 
of their male and female patients. To our knowledge, no studies have previously been 
published, comparing male and female physicians´ risk factor control of their 
hypertensive men and women patients. There may be differences in the counselling 
attitude of male and female physicians. In general, female patients treated by female 
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physicians were more satisfied with their treatment and that could contribute to the 
outcome result (109-111). However, in another study, male patients of female 
physicians were the most satisfied (112). Female physicians have also been shown to 
provide a longer consultation time for preventive counselling compared to male 
physicians, who focus more on technical practice behaviours (113). The female 
physicians were reported to focus more on partnership building in their interactions 
with their patients (114,115). They also tended to share more information and were 
more likely to listen to the patients without interruptions (114-116). An active 
partnership between physicians and other health care providers (e.g. physiotherapists, 
nurses and pharmacists) will increase the likelihood of treating a patient who is 
empowered and more likely to achieve a controlled blood pressure in the long-term 
(117). 
 
Adherence to recommended life-style modifications and drug treatment in 
hypertensive patients in the long-term has been shown to be poor (117,118). The 
reasons for this could be many, for example, the treatments were not very well 
tolerated, too complicated, too expensive, or that the patient was not convinced of the 
benefits. A study from Italy have shown that hypertensive patients had low persistence 
with antihypertensive drug treatment during the first year of treatment (119). However, 
there are few randomized, controlled studies on adherence, and in general those that 
have been published have had short follow-up times, a limited numbers of patients and 
a complicated treatment model (3,10).  
 
Health care funding, access to health care resources, education level, food/beverage 
and tobacoo industry activities, developed economics, and cultural activities are all 
factors that may influence the chance of hypertensive patients achieving their 
treatment goals (117). The American Heart Association has estimated that the cost of 
hypertension in 2007 was approximately $66.4 billion (121). For subjects with CVD, 
the estimated cost of not achieving the BP goal has been estimated at $467 million 
(122). 
 
1.11 QUALITY ASSESSMENT 

Another reason for the disappointing results on blood pressure control in clinical 
practice could be lack of structured follow up and/or quality assessments. There are 
many Swedish quality registers for different diagnoses. Most of them are used in 
hospitals and a few are used in primary health care. For instance, there is a register for 
diabetes patients in primary health care called the National Diabetes Register (NDR), 
but none for patients with hypertension. The knowledge of how hypertensive patients 
are managed in clinical practice in Swedish primary health care is therefore limited 
and physicians have no simple or standardised method for evaluating the results 
achieved in their own patients as compared to others.  
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2 AIMS  
 

The general aim 
To investigate the risk factor profile in patients with treated hypertension and patients on 
combined antihypertensive and lipid-lowering treatment followed in primary health 
care, in order to evaluate the burden of the following cardiovascular risk factors: 

• systolic/diastolic blood pressure ≥140/90 mmHg or ≥130/80 mmHg in patients 
with diabetes  

• total cholesterol ≥5.0 mmol/L or ≥4.5 mmol/L in diabetes 
• LDL cholesterol ≥3.0 mmol/L or ≥2.5mmol/L in diabetes 
• smoking  
• diabetes 
• left ventricular hypertrophy  
• microalbuminuria  

 
The risk factors for cardiovascular disease as well as the antihypertensive and lipid-
lowering treatment prescribed will be evaluated and related to age, gender, lifestyle 
(smoking), and to the gender of the physician in charge of the patient. 
 
2.1 OBJECTIVES OF THE STUDIES 

I. To compare cardiovascular risk factor levels in smokers with those in non-
smokers from a national sample of treated hypertensives. 
 

II. To evaluate potential gender differences in the control of blood pressure, lipid 
levels and other risk factors for cardiovascular disease in treated hypertensive 
patients from primary health care. 
 

III. To investigate the relationship of physician's gender to the control of blood 
pressure, lipid levels and cardiovascular risk factors in treated hypertensive men 
and women. 
 

IV. To investigate any gender differences in cardiovascular risk factor levels, 
including lipid- and blood pressure control in patients on combined lipid-
lowering and antihypertensive treatment, stratified for gender of their 
physician. 
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3 METHODS AND MATERIALS  
3.1 HYPERTENSION QUALITY DEVELOPMENT PROJECT (HYPERQ 

STUDY)  

 
Primary-care physicians (PCPs) distributed throughout Sweden (Figure 3-5), who 
were willing to participate conducted this national cross-sectional study at primary 
health care centres between September 2002 and December 2005. The PCPs included 
data from medical records of their own hypertensive patients. To minimize selection 
bias, patients were included retrospectively and consecutively. The PCPs were asked 
to fill in a form with data on age, gender, hypertension, hyperlipidaemia, LVH, DM, 
smoking, SBP, and DBP in mmHg, total cholesterol (TC), LDL-C, microalbuminuria 
as well as the prescribed antihypertensive and lipid-lowering drugs. The data were 
registered in an electronic web-form via the internet and stored in a central database. 
Interactive instructions, definitions of variables, help functions, and validation 
controls, were built into the web form. All the variables had to be filled in. Data not 
found in the records were registered as ´not noted´.  
 
In Study I, 182 PCPs recruited 4,424 treated hypertensive patients (48% males), mean 
age 65.8 years to the study between September 2002 and December 2003. The PCPs 
were asked to include at least 20 patients each. However, seven PCPs included fewer 
patients (in total 28 patients, range 1-9 patients). They were all included in the 
analyses. In Study I, II and III the antihypertensive treatment was registered for almost 
all of the patients (Study I, 98%, Study II, III, 96%). Data on smoking was not 
´registered in 16% of the men and 19% in the women. In Studies II and III, 264 PCPs 
recruited 6,537 treated hypertensive patients (48% males) (Figure 1), with a mean age 
of 66.2 years, between September 2002 and September 2005. Of 300 PCPs who were 
willing to participate, 36 PCPs had recruited fewer than ten patients each (in total 98 
patients) and, therefore, were excluded from the study. (Figure 1) Some data were not 
noted in the patient records, for example TC (men 15% and women 22%), LDL-C 
(men 30% and women 36%), smoking (men 14% and women 17%), LVH (men 34% 
and women 38%), and microalbuminuria (men 46% and women 49%).  
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3.2 EFFECTIVE CARE OF PATIENTS ON LIPID-LOWERING THERAPY 

(EKO) 

PCPs were invited to participate in this cross-sectional study of patients treated with 
lipid-lowering therapy and followed up in Primary Health Care (PHC). Of 218 PCPs, 
43 PCPs were not included in the study since they had recruited less than 9 patients 
each (in total 107 patients). The PCPs were asked to fill in a form with data on age, 
gender, history of DM and CVD, overweight, smoking, family history, lifestyle 
treatment, antihypertensive drug treatment, SBP/DBP, TC, LDL–C and HDL-C, TG, 
as well as lipid-lowering treatment. To minimise selection bias, the patient data were 
included retrospectively and consecutively from medical records. Data were registered 
on an electronic web-form on the internet and stored in a central database. Interactive 
instructions, definitions of variables, help functions, and validation controls, were built 
into the web form. Data not found in the records were registered as ´not noted´. The 
PCPs recruited patients from August 2003 to June 2006. 
 
In Study IV, the study population consisted of patients on both antihypertensive and 
lipid-lowering combined treatment from the two national cross-sectional studies entitled 
HyperQ and EKO. The participating primary health care physicians (PCPs) came from 
across Sweden in both studies. In the HyperQ- and the EKO studies, 32% and 73% 
respectively of the study populations were concomitantly treated for both high BP and 
dyslipidaemia and these patients were selected to be included in the study. The patients 
were stratified for gender and put into three groups according to their median SBP and 
median TC. The well-controlled group (A) was defined as having a SBP <140 mmHg 
and TC <4.9 mmol/L. The intermediate-controlled group (B) was defined as having a 
SBP >140 mmHg or TC >4.9 mmol/L. The poor controlled group (C) was defined as 
having a SBP >140 mmHg and TC >4.9 mmol/L. 
 
Of the 356 PCPs, 254 paricipated in the HyperQ study (2002-2005) and 171 PCPs 
participated in the EKO study (2003-2006). Of the participating physicians 244 were 
men and 103 were women. A total of 69 PCPs paricipated in both studies. The male 
PCPs included 1,643 men and 1,311 women and the female PCPs included 605 men and 
648 women (Figure 2). On average, the male PCPs included 12.1 patients (6.7 men and 
5.4 women) and the female PCPs 12.2 patients (5.9 men and 6.3 women). For nine PCPs 
from the EKO study, information on gender was missing and therefore their patients (60 
men and 52 women) were not included in the analyses comparing physicians' gender. 
There were no significant difference in the mean ages of the male and female PCPs 
(52.1 and 51.6 years respectively). 
 
Some of the data were missing, for example information about smoking (men 10% and 
women 11%) and LDL-C (men 13% and women 16%). Treatment goals were defined 
as SBP/DBP <140/90 mmHg and TC <5.0 mmol/l in non-diabetics, and SBP/DBP 
<130/80 mmHg and TC <4.5 mmol/l in patients with diabetes. 
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Figure 2. Study population  
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3.3 LOCATION OF INVESTIGATORS  

Figure 3 -5 show the distribution of primary health car e physicians in Studies I, II, III 
and IV.  
 
             

 
 

  Figure 3. Study I                      Figure 4. Study II & III  Figure 5. Study IV 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

n=182 primary care          n=264 primary care               n=356 primary care  
physicians          physicians               physicians 
 
 

 
                 

 
3.4 POPULATION BASED STUDY OF 60-YEAR-OLD SUBJECTS IN 

STOCKHOLM  

The objective was to compare control of blood pressure and lipid levels and other risk 
factors for cardiovascular disease between 60-year-old treated hypertensive men and 
women in the Stockholm Cohort study and the HyperQ study. 
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In the Stockholm Cohort Study every third man and woman born between 1 July 1937 
and 30 June 1938 was randomly selected from a register of the whole population in the 
Stockholm County, from August to March 1999. Of the 5,460 subjects (2,779 men and 
2,681 women) invited, 4,228 subjects (77%) participated in the study of whom 2,036 
(73%) were men and 2,192 (82%) women. The participants underwent a physical 
examination that included measuring of blood pressure, total cholesterol and LDL-
cholesterol. The participants also filled in a questionnaire about life-style and risk factors 
for cardiovascular disease. A comparison was made of the risk factors for CVD and the 
blood pressure and cholesterol level goals achieved in patients with an average age of 60 
years and on antihypertensive treatment in the HyperQ-study and the figures for 60-
year-old (HQ60) treated hypertensive patients (tHT) from the Stockholm Cohort Study 
(SC60) performed during1997-1998. The primary health care physicians (PCPs) came 
from across Sweden in HyperQ and from across the Stockholm County in the 
Stockholm Cohort Study. In total, 806 tHT from each study were included. All 60-year-
old tHT patients from the Stockholm Cohort Study and a randomized sample of treated 
hypertensives aged 58-59 years and 61-62 years from the HyperQ population (n=6537) 
were selected.  
 
In the Stockholm Cohort study, 426 were tHT men and 380 tHT women and from the 
HyperQ study 409 tHT men and 397 tHT women were included. A predefined protocol 
was used for recording the age and gender, DM, smoking, SBP/DBP, pulse pressure, 
TC, LDL–C, achievement of treatment goals for blood pressure according to Swedish 
guidelines (8), and stratified for gender. The designs of the Stockholm Cohort Study 
(123,124) and the Hyper-Q study (74) has previously been described in detail. 
 
3.5 STATISTICAL METHODS AND DATA MANAGEMENT 

3.5.1  Studies I-IV 

Data are presented as means (standard deviation, SD) and proportions (%). Multiple 
comparisons of continuous data were performed using analysis of variance (ANOVA). 
To control for multiplicity, the procedure proposed by Fisher was used (125,126). To 
test differences between two groups Student’s t-test was used for uncorrelated means, 
after validation for normal distribution, using the Shapiro-Wilk test (125,126) the chi-
square test or, in the case of expected small frequencies, Fisher’s exact test was used 
to evaluate categorical variables. Covariance analyses were performed and age-
adjusted probability (p)-values are stated. In addition, descriptive statistics are used to 
characterize the study group. In Study I the prognostic power of the different variables 
was compared by stepwise regression analysis and stepwise logistic regression 
analysis. Study IV multiple hypotheses testing was done, in which each hypothesis 
was analysed separately. The existence of patterns in, and the consistency of, the 
results were considered. The analyses were carried out using the SAS system (The 
SAS system 8.2 (Study I), SAS 9.1.3 (study II-IV) SAS Institute Inc., Cary, NC, USA) 
and the 5, 1 and 0.1% levels were considered significant (Study I-III). In Study IV the 
1 and 0.1% levels were considered significant. With statistically significant results, the 
p-value has been given. 
 
Outliers for the following variables in HyperQ (Study II-IV) were checked: year of 
birth, systolic and diastolic blood pressure, total and LDL cholesterol concentrations. 
All patients in Studies II and III (n=68) whose year of birth was the same as the 
default (1900) were checked. For those patients who could not be checked by the 
PCPs for various reasons (n=27) the birth of date was registered as “not noted”. The 
following data were registered as not reliable and could not be checked by the PCPs: 
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two patients with diastolic blood pressure registered as lower than 30mmHg, two 
patients with registered systolic blood pressure ≤20 mmHg and one patient who had a 
LDL-C < 0.5 mmol/l. Therefore, these data were also registered as “not noted”.  
 
3.5.2 HyperQ compared to Stockholm Cohort study  

We wanted to compare the data from HyperQ with data from another study. Two 
groups of 60-year-old treated hypertensives sub-populations were studied. Data are 
presented as means (standard deviation, SD) and proportions (%).The procedure 
proposed by Fisher was used to control for multiplicity. All parameters were stratified 
for male and female patients, respectively. Statistical comparisons to test differences 
between two groups were made using Student’s t-test for uncorrelated means, after 
validation for normal distribution, using the Shapiro-Wilk test (125,126).To evaluate 
hypotheses of variables in contingency tables, the chi-square test was used or, in the 
case of small expected frequencies, Fisher’s exact test (125,126). In addition, 
descriptive statistics were used to characterize the study group. The analyses were 
performed using SPSS. Statistics: Release 17.0.1 and the 5%, 1%, and 0.1% levels 
were considered significant. The p-value was given when the results were statistically 
significant.  
 
 
3.6 ETHICAL CONSIDERATIONS  

The Regional Ethical Review Board in Lund classified the HyperQ study as a quality 
project in health care, and therefore the study did not require formal ethical approval. 
In addition to the decision made on formal grounds, the study gained full support from 
the board (Dnr. 2811-2005). The Regional Ethical Review Board in Stockholm 
approved the EKO-study (Dnr. 2006/243-31). 
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4 RESULTS 
 
4.1 PARTICIPANT CHARACTERISTICS STUDIES I-IV 

The characteristics of patients and physicians in the cross-sectional studies (Study I-
IV) are presented in tables 6-8. 
 
Table 9 shows the mean value of systolic and diastolic blood pressure stratified for 
gender and table 10 shows total- and LDL cholesterol concentrations stratified for 
gender. Table 11 shows the proportions of patients with DM or who are smokers 
stratified for gender in Studies I-IV. Tables 12–14 show the achievement of treatment 
goals for blood pressure, total- and LDL-cholesterol levels in Studies I-IV. Table 15 
shows the proportions of men and women on different classes of antihypertensive 
drugs (Study I-III). Table 16 shows the proportions of antihypertensive classes in 
Study II and a Swedish report from 2002 (3). 
 
Table 6. Patient characteristics in all, men and women 
  All Men Women 
  n n (%) n (%) 
Study I 4424 2108 (48) 2316 (52) 
Study II, III 6537 3127 (48) 3410 (52) 
Study IV 4319 2308 (53) 2011 (47) 
 
Table 7. Patient characteristics' age in all, men and women 
  All Men Women 

  n 

Age, 
years 
(SD) n 

Age, 
years 
(SD) n 

Age, 
years 
(SD) 

Study I 4424 66 (12) 2108 64 (11) 2316 67 (12) 
Study II, III 6510 66 (12) 3110 65 (11) 3400 67 (12) 
Study IV 4319 66 (10) 2308 65 (10) 2011 68 (10) 
 
Table 8. Physicians characteristics, age in all, men and women 
  All Male physicians Female physicians 

  n 

Age, 
years 
(SD) n (%) 

Age, 
years 
(SD) n (%) 

Age, 
years 
(SD) 

Study I 182 52 (6) 134 (74) 52 (6) 48 (26) 52 (5) 
Study II, III 264 52 (6) 187 (71) 52 (6) 77 (29) 51 (6) 
Study IV 356* 52 (6) 254 (71) 52 (7) 102 (29) 52 (6) 
* Gender of nine physicians not known and age of three physicians unknown. 

 
 
 
 
 



 

19 

Table 9. Blood pressure (mean values) in men and women 
  Men Women 

  n 

SBP 
mmHg 
(SD) n 

DBP 
mmHg 
(SD) N 

SBP 
mmHg 
(SD) n 

DBP mmHg 
(SD) 

Study I 2104 146 (17) 2104 83(9) 2316 149 (18) 2316 82 (9) 
Study II, III 3119 145 (17) 3121 83 (9) 3408 148 (18) 3408 82 (9) 
Study IV 2297 141 (16) 2297 81 (9) 1997 145 (16) 1997 80 (10) 
 
 
Table 10. Total- and LDL cholesterol, mean values (SD) in men and women 
  Men Women 

  n 
TC 

(SD) n 
LDL-C 
(SD) N TC (SD) n 

LDL-C 
(SD) 

Study I 1770 5.3 (1.0) 1437 3.2 (1.0) 1726 5.5 (1.1) 1383 3.3 (1,1) 
Study II, III 2652 5.2 (1.0) 2183 3.1(1.0) 2657 5.5 (1.1) 2184 3.2 (1.1) 
Study IV 2271 4.9 (1.1) 1989 2.8 (1.1) 1980 5.2 (1.1) 1764 2.9 (1.0) 

Abbreviations: LDL-C, low density lipoprotein; TC, total cholesterol; SD, standard deviation. 
 

Table 11. Patient characteristics, proportion (%) of diabetes and smoking in men and women 
  Men Women 

  n 
DM 
(%) n Smoking (%) n 

DM 
(%) n Smoking (%)

Study I 2076 25 1781 16 2278 19 1881 14 
Study II, III 3059 25 2682 16 3327 20 2831 14 
Study IV 2295 42 2080 18 1999 37 1787 16 

Abbreviations: DM, diabetes mellitus. 
 
Table 12. Achievement of  blood pressure treatment goals in all, men and women 
  Men Women 

  

n, 
non-
DM 

BP<140/90 
non-DM 

(%) 
n 

DM 

BP<130/
80 in DM 

(%) 

n, 
non-
DM 

BP<140/90 
non-DM 

(%) 
n 

DM 

BP<130
/80 in 

DM (%)
Study I 1553 27 520 8 1850 25 428 6 
Study II, III 2281 29 771 9 2670 26 655 8 
Study IV 1313 38 971 12 1240 31 745 11 

Abbreviations: BP, blood pressure; DM, diabetes mellitus. 
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Table 13. Achievement of total cholesterol treatment goals (4,8,11) in men and women 
  Men Women 

  n 

TC<5.0 
mmol/l in 

non-DM (%) n 

TC<4.5 
mmol/l in 

DM n 

TC<5.0 
mmol/l in 
non-DM 

(%) N 

TC<4.5 
mmol/l 
in DM 

Study I 1275 25 492 34 1334 18 385 26 
Study II, III 1899 30 728 37 2013 21 602 28 
Study IV 1301 50 959 47 1229 36 739 38 
Abbreviations: DM, diabetes mellitus; TC, total cholesterol.    
 
 
Table 14. Achievement of  LDL cholesterol treatment goals (4,8) in men and women 
  Men Women 

  n 

LDL-C 
<3.0 in 

non-DM 
(%) n 

LDL-
C<2.5 
in DM 

(%) n 

LDL-C 
<3.0 in 

non-DM 
(%) N 

LDL-
C<2.5 in 
DM (%) 

Study I 1015 25 420 34 1058 24 317 34 
Study II, III 1525 30 635 37 1625 29 521 36 
Study IV 1133 52 845 48 1096 48 658 48 
Abbreviations: DM, diabetes mellitus; LDL-C, low density lipoprotein cholesterol. 
 
 

 

Table 15. Proportions of classes of antihypertensive treatment in treated hypertensive men and women 

 ACE-I (%) ARB (%) BB (%) CCB (%) 
Diuretic*(%) 

 Thiazide (%) 
 M W M W M W M W M W M W 
Study I 26 16 32 31 50 52 31 23 40 51 na Na 
Study II, III 27 18 35 34 51 54 34 26 48 64 31 36 
* Diuretics= loop-, potassium-saving, and thiazide diuretics. 
Abbreviations: ACE-I, Angiotensin converting enzyme inhibitor; ARB, angiotensin II receptor blocker; BB, beta-
receptor blocker; CCB, calcium channel blockers; M, men; na, not analyzed; W, women. 
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Table 16. Proportions of classes of antihypertensive treatment in treated hypertensives in 
study II and Swedish pharmacies 2002 (3) 

  
ACE-I 

(%) 
ARB 
(%) 

BB  
(%) 

CCB  
(%) 

*Diuretic 
(%) Thiazide (%)

Study II, (74) 22 34 52 30 56 34 
Swedish Report 
2002 (3) 20 17 40 22 25 15 

* Diuretic= loop- , potassium-saving, and thiazide diuretics. 

Abbreviations: ACE-I, Angiotensin converting enzyme inhibitor; ARB, Angiotensin II receptor 
blocker; BB, beta-receptor blocker; CCB, calcium channel blockers. 

 

 
4.1.1 Study I 

Treated hypertensives who smoked had microalbuminuria more often than non-smokers 
did, (26% compared to 21%; p<0.05), and a higher proportion of smokers were sub-
optimally controlled (DBP >90 mmHg), (33 % compared to 25%; p<0.01). Smoking 
males had a higher prevalence of LVH (26% compared to 20%; p<0.05), 
microalbuminuria (30% compared to 25%; p<0.01), and a higher proportion of subjects 
with uncontrolled SBP (>140 mmHg) (73 % compared to 69%; p<0.01). Both DBP and 
total cholesterol levels were higher in female smokers than in female non-smokers. This 
study showed that treated hypertensive smokers had a higher proportion of LVH (men), 
microalbuminuria, and poorer diastolic blood pressure control than non-smokers.  
 
4.1.2 Study II  

Treated hypertensive men reached the BP treatment goal (SBP/DBP less than 140/90 
mmHg) more often than treated hypertensive women did (30% compared to 26%; P 
<0.01). The ISH increased with age (Figure 6) and was more prevalent in women than 
men (51% compared to 42%; p<0.001). (Figure 7) Only every tenth man and woman 
achieved an optimal/normal BP. Men had a lower SBP than women. However, women 
had lower DBP and higher PP. More women had TC ≥5.0 mmol/L than corresponding 
men (75% compared to 64%; p<0.001). Men had DM (25%  vs. 20%; p< 0.001), LVH 
(20% vs.16%; p < 0.001), and microalbuminuria (24% vs.16%; p< 0.001) more often 
than women. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

22 

Figure 6. Distribution of blood pressure categories according to European guidelines (4,7) 
among the HyperQ population (Studies II and III) by age groups
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
Abbreviations: HT, hypertension; ISH, isolated systolic hypertension; y, year. 
See table 1 page 12, for definitions of blood pressure grades 1-3. 
 
Figure 7. Distribution of blood pressure categories according to European guidelines (4,11) 
among the HyperQ population (Studies II and III) by gender
 
 
 
 
 
 
 
 
 
 
 
Abbreviations: HT, hypertension; ISH, isolated systolic hypertension 
See table 1 page 12, for definitions of blood pressure grades 1-3.  
 
 
 
A risk evaluation according to European guidelines showed that approximately one fifth 
of the study population had an average/low risk, one third had a moderate risk and half 
of the patients had a high/very high ten-year risk of fatal/non fatal stroke or myocardial 
infarction in those treated hypertensives (1,722 of the 6,537 from Study II), for whom all 
of the following risk factors were registered: men >55 year, women >65 year, 
hyperlipidemia (total cholesterol >6.5 mmol/l and/or LDL-cholesterol >4.0 mmol/l), 
OD: organ damage (left ventricular hypertrophy, microalbuminuria), smoking and 
diabetes. (Table 17) 
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Table 17. Ten-year risk of fatal/non fatal stroke or myocardial infarction of treated 
hypertensives (n=1722) according to European hypertension guidelines 2003 (7) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Abbreviations: CV, cardiovascular disease; BP, blood pressure; DBP, diastolic blood pressure; MS, 
metabolic syndrome; OD, organ damage; SBP, systolic blood pressure. 
 
Women compared to men were more often treated with diuretics (64% compared to 
48%; p<0.001) and β-receptor blockers (BB) (54% compared to 51%; p<0.001). Men 
compared to women were more often treated with angiotensin-converting enzyme 
inhibitors (ACE-I) (27% compared to 18%; p<0.001), calcium channel blockers (CCB) 
(34 compared to 26%; p<0.001), as well as lipid-lowering drugs (LLD) (34% compared 
to 29%; p<0.001). One-third of both men and women were prescribed antihypertensive 
treatment as monotherapy or as a two-drug fixed combination. One quarter of both 
men and women were prescribed three drugs or more. Both men and women were 
prescribed an equal number of antihypertensive drugs (mean 1.9 drugs per patient).  
 
Table 16 shows the use of different antihypertensive drugs in study II and the 
estimated use in the Swedish population in 2002 (3). The average number used in this 
population was 1.5 drugs per patient. A lower proportion of ARB, BB, CCB and 
thiazide diuretics seemed to have been used in the Swedish population during 2002 
compared to our study performed in 2002-2005. 
 
4.1.3 Study III 

Treated hypertensive women more often reached target systolic/diastolic blood pressure 
levels <140/90mmHg) when treated by female PCPs than when they were treated by 
male PCPs (32% compared to 24%, P<0.001). (Figure 8) This difference remained 
when comparing non-diabetic female patients of female and male physicians. Both male 
and female patients had better control of total cholesterol and LDL-C levels when 
treated by female PCPs than when treated by male PCPs (total cholesterol <5 mmol/l: 
women 30% compared to 24%; p<0.001; men 42% compared to 34%; p<0.001; LDL-C 
<3 mmol/l: women 39% compared to 33%; p<0.01; men 41% compared to 35%; 
p<0.05). Female PCPs had a higher proportion of treated hypertensive patients with 
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diabetes than did male PCPs while male PCPs had a higher prevalence of treated 
hypertensive men with microalbuminuria compared with female PCPs.  
 
Female PCPs treated both male and female hypertensives with ACEIs and LLDs more 
often than male PCPs did. Hypertensive men treated by male PCPs were given ARBs 
more often than male hypertensives treated by female PCPs. Male PCPs prescribed BBs 
to hypertensive women more often than their female colleagues.   
On average, male and female PCPs prescribed a mean of 2.0 and 1.9 drugs to men and 
women, respectively. There were no differences between female and male physicians 
with respect to the number of drugs prescribed per patient.  
 
 
 
 
 
 
 
  
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.1.4 HyperQ versus the Stockholm Cohort Study 

SBP, DBP, TC, LDL-C were higher in the Stockholm Cohort 60-year-old  tHT (SC60) 
compared to the HyperQ 60-year-old tHT (HQ60), who more often had DM. Table 18 
shows that SC60 men and women had a higher DBP, TC, LDL-C and less often DM 
than the HQ60 men or women had respectively. SBP was higher in the SC60 men 
compared to the HQ60 men. There were no differences in PP, smoking and achievement 
of BP goals between the SC60 and HQ60 men or women with diabetes respectively. The 
SC60 women without diabetes achieved BP goals more often than the HQ60 women 
did, but there was no difference between the men in the two study populations.  
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Table 18. Comparison of patient characteristics in treated hypertensive 60-year-old men and 
women from the Stockholm Cohort study and the HyperQ 
  Men Women 

  Cohort HyperQ CI-95%  
P-

value Cohort HyperQ CI-95% 
p-

value 
Numbers (n 
;%) 426 409   380 397   
SBP (mmHg) 
(SD) 

150.4 
(21.5) 

143.7 
(15.2) [4.2, 9.3] <0.001

146.4 
(22.2) 4.8 (15.9) [-1.2, 4.2] ns 

DBP (mmHg) 
(SD) 

91.6 
(10.9) 

84.7 
(8.3) [5.6, 8.3] <0.001

86.5 
(9.6) 

83.3 
(8.9) [1.9, 4.5] <0.001

PP (mmHg) 
(SD) 

58.8 
(14.6) 

59.0 
(12.5) [-1.6, 2.1] ns 

59.9 
(15.7) 

61.5 
(13.7) [-0.4, 3.7] ns 

TC (mmol/L) 
5.7 

(1.0) 5.2 (1.0) [0.3, 0.6 ] <0.001
6.2 

(1.0) 5.5 (1.1) [0.5, 0.8] <0.001
LDL-C 
(mmol/L) 
(SD) 

3.7 
(0.9) 3.1 (0.9) [0.5, 0.7] <0.001

4.0 
(1.0) 3.3 (0.9) [0.6, 0.8] <0.001

DM (%) 17.8 25.6 [2.1, 13.3] <0.01 10.0 16.8 [2.0, 11.7] <0.01 
Smokers (%) 18.1 20.9 [-2.8, 8.4] ns 21.3 22.9 [-4.6, 7.7] ns 
SBP ≥140 
DBP <90 
mmHg (%) 17.5 36.3 [12.8, 24.8] <0.001 26.6 40.6 [7.2, 20.6] <0.001
SBP /DBP 
<140/90 
mmHg (%) in 
non-DM 28.4 31.1 [-4.3, 9.8] ns 39.3 31.5 [0.5, 15.1] <0.05 
SBP<140 
non-DM 34.1 33.8 [-7.0, 7.6] ns 40.5 32.7 [0.4, 15.1] <0.05 
SBP/DBP 
<130/80 
mmHg in DM 
(%) 5.3 4.9 [-6.4, 8.6]* ns* 10.5 12.3 [-13.1, 13.8] ns 
Total 
cholesterol 
<5.0 mmol/l 
non-DM 24.6 30.1 [-1.6, 12.6] ns 11.7 19.9 [2.5, 13.9] <0.01 
Total 
cholesterol 
<4.5 mmol/l 
DM 14.5 38.6 [10.7, 37.5] <0.001 2.6 27.7 [10.7, 37.1]* <0.01*
LDL-
cholesterol 
<3.0  18.6 36.9 [11.7, 24.8] <0.001 15.1 32.0 [10.6, 23.3] <0.001
LDL-
cholesterol 
<3.0 non- DM 17.6 29.0 [4.3, 18.5] <0.01 15.0 26.9 [5.3, 18.6] <0.001
If DM LDL 
<2.5 if DM 11.9 38.1 [12.0, 40.3] <0.001 2.6 32.1 [14.2, 42.7]* <0.001
* Wilson´s  Score Interval / Fisher´s exact test 

 
Abbreviations: DBP, diastolic blood pressure; DM, diabetes mellitus; HQ60, HyperQ 60-year-old treated 
hypertensives; LDL-C, LDL cholesterol; PP, pulse pressure; SBP, systolic blood pressure; SC60, 
Stockholm Cohort of 60-year-old treated hypertensives; TC, total cholesterol. 
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Both men and women in the HQ60 population were treated more often with ARB, 
CCB and thiazides compared to the SC60 population (Table 19).  
 
Table 19. Antihypertensive treatment in HyperQ 60 compared to Stockholm Cohort 60-year-
old treated hypertensives 
  Men Women 
  SC60 HQ60 SC60 HQ60 
ACE-I (%) 25 24 16 18
ARB(%) 3 37 3 36
BB(%) 53 48 53 51
CCB(%) 26 36 21 27
K-savings (%) 6 5 15 12
Loop-diuretics (%) 7 5 12 5
Thiazide (%) 13 33 21 36
Other (%) 5 4 2 2

Abbreviations: ACE-I, Angiotensin converting enzyme inhibitor; ARB, angiotensin II receptor blocker; 
BB, beta-receptor blocker; CCB, calcium channel blockers; HQ60, HyperQ 60-year-old treated 
hypertensives; SC60, Stockholm Cohort 60-year-old treated hypertensives. 
 
The mean numbers of antihypertensive drugs (AHT) prescribed for treated 
hypertensive patients (tHT) were 1.9 in HQ60 compared to 1.4 in SC60. There were 
no gender differences between the mean number of drugs used in the HQ60 and SC60 
population. The mean numbers of lipid-lowering drugs prescribed for tHTs were 0.36 
(men 0.39, women 0.34) in HQ60 compared to 0.14 (men 0.18, women 0.07) in SC60.  
  
4.1.5 Study IV 

Hypertensive women on both AHT and LLD were older, had a higher SBP, PP, TC, 
LDL-C, SBP above 140 mmHg, and more often ISH compared to men (data not 
shown). Men had more often DM than women did, and achieved treatment goals more 
often for blood pressure and TC in both patients with and without DM. Both men and 
women in the well- and intermediate controlled groups (A, B) were more often treated 
by physicians of their own gender (data not shown) than by a physician of the opposite 
gender. The female PCPs patients more often had DM.  
 
Female physicians' male patients with DM belonged to the well-controlled group (A) 
more often than male patients of male PCPs (data not shown). Table 20 shows that 
female patients with DM treated by female PCPs achieved treatment goals for blood 
pressure (SBP/DBP <130/80 mmHg) more often than corresponding male patients. 
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Table 20. Characteristics of male and female physicians´ male and female patients on antihypertensive and lipid-lowering treatment  
    M PCPs F PCPs         M PCPs F PCPs       

  n Men Men P-value P-valuea 99% CI  n Women Women 
p-
value 

P-
valuea 99% CI  

Numbers (%)   1643 605     1311 648      
Age (years) (SD) 1643/605 65.8 (9.8) 63.8 (9.7) <0.001  [0.8, 3.2] 1311/648 68.0 (9.7) 67.1 (10.1) ns   [-0.2, 2.2] 

SBP (mmHg) (SD) 1634/604
140.9 
(15.6)

142.0 
(16.8) n.s ns [-0.9, 3.0] 1306/641

145.4 
(16.3)

143.9 
(17.3) ns ns [-0.5, 3.7] 

DBP (mmHg) (SD) 1634/604 80.7 (9.2) 81.5 (9.0) n.s ns [-0.9, 2.0] 1306/641 79.8 (9.1) 79.6 (10.3) ns ns [-0.9, 1.4] 

PP (mmHg) (SD) 1634/604
60.2 

(13.9) 60.4 (15.0) n.s ns [-1.6, 2.0] 1306/641 65.6 (15.4) 64.3 (15.3) ns ns [-0.5, 3.3] 
TC (mmol/L) (SD) 1622/591 4.8 (1.0) 4.9 (1.1) n.s ns [-0.1, 0.2] 1291/641 5.2 (1.1) 5.1 (1.0) ns ns [-0.1, 0.2] 
LDL-C (mmol/L) (SD) 1411/525 2.8 (1.1) 2.8 (1.0) n.s ns [-0.1, 0.2] 1148/572 2.9 (1.0) 2.9 (0.9) ns ns [-0.1, 0.2] 

DM (%) 1640/596
39.3 

(1640) 50.5 (596) <0.001 <0.001 [5.1, 17.3] 1305/642 35.9 (1305) 40.3 (642) ns ns [-1.6, 10.4] 

Smokers (%) 1460/568
15.8 

(1460) 22.9 (568) <0.001 <0.05 [2.3, 12.0] 1150/595 16.0 (1150) 16.0 (595) ns ns [-4.7, 4.8] 

TC <5.0 in non-DM  & TC <4.5 
mmol/L in DM (%) 1620/583

50.3 
(1620) 45.3 (583) ns ns [-1.2, 11.2] 1285/635 37.0 (1285) 36.7 (635) ns ns [-5.8, 6.3] 

LDL-C <3.0 in non-DM & LDL-
C<4.5 mmol/L in DM (%) 1409/517

51.5 
(1409) 47.8 (517) ns ns [-2.9, 10.3] 1144/566 47.6 (1144) 49.8 (566) ns ns [-4.4, 8.8] 
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Cont. Table 20. Characteristics of male and female physicians´ male and female patients on antihypertensive and lipid-lowering treatment  

    M PCPs F PCPs         M PCPs F PCPs       

  n Men Men P-value P-valuea
99% CI for 
diff n Women Women 

p-
value 

P-
valuea

99% CI for 
diff 

SBP ≥140. & DBP <90 mmHg 
(%) 1634/604

40.5 
(1634) 38.6 (604)

ns
ns [-4.1, 7.9] 1306/641 52.2 (641) 49.1 (641) ns ns [-3.1, 9.3] 

SBP/DBP <140/90 mmHg in non-
DM (%) 989/294 38.8 (989) 33.3 (294)

ns

ns [-2.8, 13.8] 832/378 30.0 (832) 32.5 (378) ns ns [-4.9, 9.9] 
SBP/DBP <130/80 mmHg in DM 
(%) 642/301 10.3 (642) 14.0 (301) ns ns [-2.1, 9.4] 468/257 9.4 (468) 15.6 (257) ns <0.01 [-0.2, 12.6] 
TC <5.0 in non-DM mmol/L (%) 981/291 52.0 (981) 45.0 (291) ns ns [-1.6, 15.6] 822/379 36.4 (822) 35.6 (379) ns ns [-6.9, 8.4] 
 LDL-C<3.0 mol/l in non-DM 
(%) 843/265 53.1 (843) 47.9 (265) ns ns [-3.8, 14.3] 730/341 48.1 (730) 49.0 (341) ns ns [-7.6, 9.3] 
TC <4.5 in DM mmol/L (%) 639/292 47.7 (639) 45.5 (292) ns ns [-6.9, 11.3] 463/256 38.0 (463) 38.3 (256) ns ns [-9.5, 10.0] 
 LDL-C<2.5 in DM mmol/l (%) 566/252 48.9 (566) 47.6 (252) ns ns [-8.4, 11.1] 414/225 46.9 (414) 51.1 (225) ns ns [-6.4, 14.9] 
Abbreviations: a, age-adjusted; DBP, diastolic blood pressure; DM, diabetes mellitus; F, female; LDL-C, LDL cholesterol; M, male; ns, not significant; PP, pulse pressure; SBP, 
systolic blood pressure; TC, total cholesterol. 
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5 GENERAL DISCUSSION  
 
5.1 MAIN FINDINGS 

Studies I-IV show that, in general, there still exists a gap between the recommendations 
given in guidelines (4, 7, 8) and the control of risk factors for cardiovascular disease in 
treated hypertensive patients in everyday clinical practice.  
 
Study I. Treated hypertensive patients who reported their daily smoking had a poorer 
cardiovascular risk factor profile than that of corresponding non-smokers, with higher 
DBP levels and a higher prevalence of microalbuminuria. Male smokers had left 
ventricular hypertrophy and microalbuminuria more often than non-smokers did. 
Female smokers had a higher mean level of DBP and total cholesterol than non-
smokers did. 
 
Study II. Only one-fourth of the treated hypertensives achieved the treatment goal for 
BP (SBP/DBP <140/90mmHg). The main clinical problem was the persistence of 
high SBP despite drug treatment. In addition, men had higher DBP and a higher 
prevalence of diabetes and target organ damage (left ventricular hypertrophy and 
microalbuminuria) than women did. In contrast, treated hypertensive women had 
higher SBP, pulse pressure, and total cholesterol and higher prevalence rates of 
uncontrolled blood pressure and total cholesterol than men. 
 
Study III. Female patients achieved the treatment goal for BP more often when 
treated by female physicians than when treated by male physicians. However, the 
majority of the patients did not reach the treatment goal, regardless of the gender of 
their physicians. Both male and female treated hypertensive patients had better 
control of total cholesterol and LDL-cholesterol levels when treated by female 
physicians than when treated by male physicians. 
  
Study IV. Male patients on both antihypertensive and lipid-lowering treatment 
achieved the treatment goal both for blood pressure (SBP/DBP <140/90 mmHg, non 
DM), and total cholesterol (<5.0 mmol/L in non-DM and <4.5 mmol/L in DM) more 
often compared to female patients. Male patients had both a well-controlled SBP and 
total cholesterol, more often when treated by female physicians than when treated by 
male physicians. The female patients with diabetes treated by female physicians 
achieved treatment goals for blood pressure (SBP/DBP <130/80 mmHg) more often 
than when treated by male physicians. There was also a trend that women with diabetes 
belonged to the well-controlled group (A) more often when treated by female 
physicians (p=0.021). In those patients with well- and intermediate-controlled SBP and 
total cholesterol levels (A,B) both men and women were more often treated by 
physicians of their own gender. A low proportion of the patients achieved both BP and 
cholesterol goals (16 % of the men and 10 % of the women) according to guidelines (4, 
7, 8). 
 
 
 
 



 

30 

5.2 COMPARISON WITH OTHER STUDIES 

5.2.1 Smokers compared to non smokers 

Study I showed that treated hypertensive smokers had a higher DBP compared to that 
of non-smokers. BP control may be counteracted and impaired by smoking (127,128). 
In contrast, other studies have shown that cigarette smokers have the same or lower 
BP levels than non-smokers (129,130,131). One study from England indicated that BP 
differences associated with smoking differed between men and women and could be 
explained by intercorrelations between smoking, BMI and alcohol intake (29). 
Smoking has a harmful effect on both myocardial function and the arteries and is 
believed to impair the effect of antihypertensive treatment in the long term (132). In a 
cohort of hypertensive patients with left ventricular hypertrophy, it has also been shown 
that there is a higher prevalence of microalbuminuria in smokers than in never-smokers 
(133). Furthermore, smoking has been shown to impair the lipid profile in treated 
hypertensives (134). Our results confirm these findings. 
 
There could be several explanations for these results, such as less compliance with drug 
treatment by smokers or that smoking directly impairs the pharmacological effects of 
antihypertensive drugs. Smoking may, however, be just a marker for low compliance of 
drug intake and adherence to lifestyle advices in general. Furthermore smoking may 
interact with the pharmacological action of some antihypertensive drugs, e.g. the non-
selective β-receptor blocker, propranolol (127). However, nowadays non-selective β-
receptor blocker therapy is rarely used in Sweden. Smoking is an important risk factor 
for cardiovascular disease and contributes to an increase sympathetic nervous activity 
with the release of catecholamines (135). Other harmful mechanisms include 
cardiovascular cell damage and cardiomyopathy, in which hypoxia is thought to be the 
basic mechanism (136). Men may be more prone to develop, and have a higher 
prevalence of microalbuminuria, than women (137). There could also be gender 
differences in the adaptation of the myocardium to the haemodynamic overload and 
thus an increased induction of left ventricular hypertrophy in men with left ventricular 
dysfunction (138).  Furthermore, smoking has been shown to impair the lipid profile in 
treated hypertensives (134).  
 

5.2.2 Gender differences in treated hypertensives  

Study II confirmed that there is still a gap between established guideline goals and the 
achievement of target BP in both genders. Only one-fourth of the study population 
was at target BP (SBP/DBP less than 140/90mmHg). In a smaller Swedish study from 
1999, target BP was only achieved in less than one fifth of the treated hypertensive 
men (19%) and women (13%) (139). Two other Swedish studies from the 1990s 
showed that less than one third to one fifth of the study populations, respectively had 
achieved target BP (72,73). Data from Gothenburg in the WHO MONICA Project 
from mid-1990s of men and women aged 35-64 years showed that only 18% of 
treated hypertensive men and 12% of treated hypertensive women were at target BP 
(<140/90 mmHg) (10). A small study from 2006, also found that only one fifth of the 
treated hypertensives in the southern part of Sweden achieved the recommended BP 
goal (140). Data on gender differences was not published in all of these studies. Our 
data show somewhat higher rates of blood pressure control but are still far from 
targeted goals. 
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In a comparison of sixty-year-old treated hypertensives from HyperQ (2002-2005), 
and a cohort study performed in Stockholm county (1999) we found that both DBP 
and cholesterol levels in men and women were lower and diabetes more prevalent in 
the HyperQ population. However there were no differences in pulse pressure, 
smoking or achievement of BP goal in men or women with diabetes. The Cohort 
study was carried out a few years earlier than the HyperQ study which may explain 
some of the differences in the antihypertensive drug treatment pattern. Another 
explanation could be that the HyperQ population was more often treated with 
antihypertensive and lipid-lowering drugs. A Swedish report on the estimated use of 
antihypertensive treatment from 2002 showed a lower number of antihypertensive 
drugs used compared to that of our study II (1.5 versus 1.9 drugs) (3, 74). This report 
also showed a lower proportion of especially thiazides and angiotensin-II-receptor 
blockers but also β-blockers and calcium channel blockers prescribed, compared to 
that in our study. This may indicate that patients in our study were more actively 
treated than in the Swedish treated hypertensives in general. However, the patients in 
HyperQ were included during September 2002 to December 2005 and the 
prescription pattern may have changed during these years. 
 
In studies of treated hypertensives from the US, in 1999-2000 (76) Norway, 1995 
(141); and England, 2006 (78), the BP goal was achieved by 53, 26, and 46%, 
respectively. Recently a new survey from England showed that the achievement of 
the treatment goal has further improved from 2003 to 2006 in treated hypertensive 
men from 48% to 60% and in women from 44% to 48% (78, 79). This positive trend 
was also demonstrated in the US from 1976 to 1999-2002 (32% versus 53%), and in 
Finland from 1982 to 2002 (81). In Finland, however, only one-third of both the 
treated hypertensive men and the women achieved the BP goal (81). 
 
In HyperQ men and women were prescribed an equal numbers of antihypertensive 
drugs, but more women than men received β-receptor blockers and diuretics. Due to the 
potential dose-dependent side effects of these antihypertensive drugs adherence may be 
affected and could be one explanation for the gender differences in reaching the BP 
goal.  
 
Other explanations could be, for example, too complicated treatment, too high cost, or 
that the patient was not convinced of the benefits of drug therapy for a condition 
without alarming symptoms. Inadequate patient compliance and suboptimal response to 
antihypertensive medications may also contribute to this finding. Less than half of 
hypertensive patients have been shown to have a low adherence to antihypertensive 
treatment based on either drug treatment or lifestyle interventions (142). One study has 
reported that women have a higher non-adherence to antihypertensive medication than 
men (143) do, even if this is challenged by findings in other studies. Adherence to 
recommended life style modifications and drug treatment in hypertensive patients in the 
long-term has often been shown to be poor (117,118). However, there are few 
randomized controlled studies on adherence (3,120,143).  
 
Another reason for not achieving treatment goals could be that health care providers 
may not be familiar with national guidelines (144) or may be willing to accept 
suboptimal blood pressure control (105,145,146). 
 
Hypercholesterolaemia was found in more than two-thirds of the patients in our 
study, especially in women. One explanation for this could be that men more often 
than women were prescribed lipid-lowering drugs and another explanation may be 
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that postmenopausal women normally have higher mean cholesterol levels than 
corresponding, age-matched men.  
 
5.2.3 Gender differences in risk factor control - the role of the physicians  

Study III showed that female treated hypertensive patients reached the treatment goal 
for blood pressure control more often when treated by female PCPs than when treated 
by male PCPs.  
 
The decision-making process of the physicians and adherence of the patients to 
treatment could both affect the achievement of treatment goals. Female patients 
treated by female physicians seem to be more satisfied with their treatment which may 
contribute to the result (109-111). However, in one previous study, male patients 
treated by female physicians were the most satisfied (112). It has been shown that 
female physicians gave longer consultation times on how to prevent disease compared 
to male physicians who focused more on technical issues (113). The female physicians 
interacted more often and built partnerships with their patients more than male 
physicians did according to some studies (114,115). These physicians were also more 
likely to listen to the patients without interruption and to share more information. (114-
116). An empowered patient with an active partnership with health care providers 
seemed to have a better controlled blood pressure in the long-term (117). Randomised 
controlled studies on adherence in hypertensive patients are few, and in general the 
ones that have been published have a short follow-up time, fewer included patients, 
and involve complicated treatment (3, 118).  
 
White-coat hypertensive (“alarm reaction”) effects may also contribute a possible 
explanation to the result. A transient gender interaction has been observed in female 
patients when BP was measured by a male observer, which may contribute to a white-
coat blood pressure effect (147). Recently a study in heart failure patients showed that 
male physicians´ female patients were treated with fewer drugs and lower dosages than 
their male patients, whereas male patients were treated equally well irrespective of the 
gender of their physician (148). A large German study (n=51,053), has also recently 
shown that female physicians provided a better quality of care of their patients with 
diabetes than male physicians did (149). A study from the US did not show any gender 
differences between physicians in quality of care of male and female patients with 
diabetes (150). However, female physicians’ patients had lipids and HbA1c measured 
more often than male patients. Female physicians’ patients had lower LDL-cholesterol 
levels than male physicians’ patients (150). 
 
In Study IV, female physicians´ female patients with diabetes more often achieved the 
recommended BP goal. The relative risk of cardiovascular disease is higher in 
diabetic women than in corresponding men (55,151). Risk factors for cardiovascular 
disease should therefore be treated as aggressively in women as in men with this 
disease (56). 
 
5.2.4 Gender differences in physicians drug treatment  

Study IV showed that patients on combined antihypertensive and lipid-lowering 
therapy more often appeared to have well-controlled SBP and total cholesterol when 
treated by female physicians compared to when treated by male physicians. Female 
physicians female patients with diabetes more often achieved treatment goals for BP 
(SBP/DBP <130/80 mmHg) than patients of male physicians. In Study III this gender 
difference was also seen but was not significant, possibly due to a smaller 
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subpopulation of patients with diabetes. One explanation for this could be that female 
physicians seem to be more interested in prevention, and to communicate and make 
decisions in a different way, which could contribute to a better quality of care (152).  
 
Diabetes and hypertension in the same patient increase the cardiovascular risk 
considerably and are more closely associated with myocardial infarction in women than 
in men (26). Risk factors for cardiovascular disease in women with diabetes should be 
treated as aggressively as in men (56).  The achievement of satisfactory BP control in 
these patients is a great challenge since the treatment goal is lower than described for 
non-diabetes patients (153). 
 
Both men and women who had well- and intermediate-controlled systolic blood 
pressure and total cholesterol levels were more often treated by physicians of their own 
gender. There are some data suggesting that male and female patients more often seem 
to choose a physician of the same gender (154,155). 
 
Study IV showed furthermore that a low proportion of patients on combined 
antihypertensive and lipid-lowering therapy reached the treatment goals (4,8) for both 
BP and total cholesterol, especially in women (16% of men and 10% of women). One 
explanation could be related to low adherence to therapy although this may improve 
with increasing age (156-158).Women on antihypertensive and lipid-lowering 
treatment may be less compliant to prescribed treatment than men are (157). However, 
one study did not show this (159). The proportion of non-diabetes subjects who 
achieved the BP goal was higher in this population (Study IV) compared to the 
population in Study II (men 35%, women 31 % versus men 27%, women 25%). One 
explanation could be that statins may have some additional antihypertensive effect 
(160). These patients could also have been more aggressively treated with more drugs 
and by use of higher dosages. Unfortunately we neither registered the name nor the 
dosage of the antihypertensive drug in the EKO study and, therefore, we could not 
elucidate on this aspect any further. Both women themselves and their physicians may 
underestimate the cardiovascular risk and female patients may therefore not be as 
actively treated as men (161).  
 
5.3 LIMITATIONS AND STRENGTHS  

These analyses have several limitations. The studies were cross-sectional and the 
physicians are self-selected to participate. A selection bias may have been introduced 
since the physicians who participated may have had a higher motivation, specific 
clinical interest and have been better trained in handling the computer-based web forms 
than non-participating colleagues. Thus, the physicians may not constitute a 
representative national sample because the physicians were not randomly chosen. 
Furthermore, there may have been selection bias between the male and female 
physicians’ patients as male physicians had more treated hypertensive men with 
microalbuminuria, indicating that they had many patients at higher risk. On the other 
hand more patients irrespective of gender of female physicians’ had diabetes. 
Moreover, the middle-aged hypertensive men treated by female physicians smoked 
more often than did middle-aged treated hypertensive men treated by male 
physicians. The proportion of female physicians participating was somewhat lower 
than the actual real percentage of female physicians in the age range in Sweden (29% 
vs. 39%) (Swedish Medical Association  Membership statistics Stockholm May 2006).  
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Furthermore, no information was available on adherence, income, education, body 
weight, waist circumference, family history of premature CV death, or history of 
cardiovascular diseases in the patients, which limits the possibility to control for 
confounding factors. 
. 
However, the physicians were distributed nationally all over Sweden and the data were 
included from a large number of consecutively enrolled men and women, thus 
counteracting some sources of potential bias. The most important cardiovascular risk 
factors, such as smoking, blood pressure, cholesterol, and diabetes (24) were registered 
in all four studies.  
 
5.4 CLINICAL IMPLICATIONS 

The gap between research, guidelines and clinical practice in many areas is well 
documented (162). Despite the availability of effective pharmacological and lifestyle 
treatment alternatives, blood pressure control is poor (72-88). Our large observational 
study of treated hypertensives from all over Sweden (HyperQ) confirms that there still 
exists a treatment gap between blood pressure control in treated hypertensives and what 
is promoted in current guidelines (8). This is a challenge for health care providers. In 
2006, a group of leading hypertension specialists met to identify barriers and propose 
changes in order to improve the care of hypertensives. They identified a number of 
specific practical actions to focus on, in order to close the treatment gap (117). First, it 
is important to detect and prevent high blood pressure.  Second, physicians should be 
encouraged to assess and treat the cardiovascular risk adequately. Men and women 
should be treated equally well at the same cardiovascular risk level. Our studies 
indicate that this may not presently be the case (74,163). Third, health care providers 
should create a partnership with the patient. This may lead to increased compliance 
with the therapy and a more empowered patient (coherence). Our studies indicate that 
male physicians may have something useful to learn from female physicians about how 
to treat female hypertensives (163). Fourth, hypertension should be treated so the target 
goals are achieved. One important barrier to this could be physician inertia to increase 
the intensity of treatment (105-108). There should also be strong recommendations to 
modify lifestyle, and especially to support smoking cessation. One of our studies 
showed that treated hypertensive smokers have a poorer risk factor profile in general 
(30). Furthermore, earlier intervention with a fixed combination of antihypertensive 
drug therapy is recommended (4). Fifth, the health care environment should be more 
supportive and try to meet the needs of the patients.  



 

  35 

6 CONCLUSIONS 
 

• There is still a need for more intensified treatment of elevated blood pressure 
and hypercholesterolaemia in primary health care patients on antihypertensive 
treatment. 

 
• Smoking and other risk factors for cardiovascular disease also need to be 

addressed in order to reduce the total risk of a cardiovascular events. Smoking 
patients with treated hypertension showed a higher proportion of left ventricular 
hypertrophy (men), microalbuminuria, and poorer diastolic blood pressure 
control than in non-smokers. Therefore, smoking cessation is strongly 
warranted. 

 
• Female hypertensive patients appeared to reach treatment goals for blood 

pressure more frequently when treated by female physicians than when treated 
by male physicians. Both male and female hypertensive patients achieved 
treatment goals for cholesterol levels more often when treated by female 
physicians than when treated by male physicians.  

 
• The gender of the physician thus appeared to influence the treatment of risk 

factors for cardiovascular disease in both men and women on concomitant 
antihypertensive and lipid-lowering therapy, with better blood pressure and 
cholesterol control when physicians and patients were of the same gender.  

 
• Men on both antihypertensive and lipid-lowering therapy and with concomitant 

diabetes more often had well-controlled blood pressure and cholesterol levels 
when treated by female physicians than when treated by male physicians. 
Corresponding female patients with diabetes achieved treatment goals for blood 
pressure more often when treated by female than when treated by male 
physicians. 

 
• Hypertensive men and women at the same level of risk should be treated equally 

well and irrespective of the gender of their physician.  
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7 SUMMARY IN SWEDISH / SAMMANFATTNING PÅ 
SVENSKA 

 
Bakgrund 
Hypertoni är en av de viktigaste riskfaktorerna för hjärtkärlsjukdom och död (14) och 
definieras som systoliskt blodtryck (SBT) 140 mmHg eller högre och/eller diastoliskt 
blodtryck (DBT) 90 mmHg eller högre (4, 8). Mer än var fjärde vuxen svensk har 
hypertoni (3). Detta är lika vanligt hos män och kvinnor och förekomsten ökar med 
stigande ålder (3). Mer än hälften av kvinnor och män i sextioårsåldern har hypertoni 
(3). Män löper i jämförelse med kvinnor i samma ålder en högre absolut risk för 
hjärtkärlsjukdom. Studier har visat att kvinnor uppvisar samma relativa 
riskminskning av insatt blodtrycksbehandling som män (71).  
 
Det saknas heltäckande svenska screening-undersökningar, där blodtryck har 
registrerats vid upprepade tillfällen (3). I studier som görs idag analyseras fortfarande 
inte alltid resultaten hos kvinnor och män separat. Huruvida läkarens kön kan påverka 
riskfaktorkontrollen hos kvinnor och män som har hypertoni har tidigare inte 
undersökts. 
 
Målsättningen med denna avhandling var att studera riskfaktorer för hjärtkärlsjukdom 
hos patienter som behandlas i primärvården för högt blodtryck, (hypertoni) samt 
patienter som behandlas med både blodtrycks- och lipidsänkare, och utvärdera 
riskfaktorerna i relation till livsstil (rökning), patientens kön och den behandlande 
läkarens kön. Följande riskfaktorer för hjärtkärlsjukdom utvärderades: SBT ≥140 
mmHg och/eller DBT ≥90 mmHg eller ≥130 mmHg och/eller DBT ≥80 mmHg hos 
diabetiker, LDL-kolesterol ≥3,0 mmol/l eller LDL-kolesterol ≥2,5 mmol/l hos 
diabetiker, rökning, diabetes, och i studie I-III även vänsterkammarhypertrofi (VKH) 
och mikroalbuminuri samt bruket av blodtrycks- och lipidsänkande läkemedel.
 
Mål (Studie I-IV) 
 
Studie I: Att jämföra riskfaktorer för hjärtkärlssjukdom hos rökare jämfört med icke-
rökare i en svensk population av behandlade hypertoniker. 
 
Studie II: Att studera könsskillnader hos behandlade hypertoniker avseende 
blodtryck- och lipidkontroll samt andra riskfaktorer för hjärtkärlsjukdom. 
 
Studie III: Att studera blodtrycks- och lipidkontroll, riskfaktorer för hjärtkärlsjukdom 
samt förekommande könsskillnader hos kvinnliga och manliga läkares behandlade 
hypertoniker.  
 
Studie IV: Att studera blodtrycks- och lipidkontroll, riskfaktorer för hjärtkärlsjukdom 
samt förekommande könsskillnader hos kvinnliga och manliga läkares patienter, som 
behandlades med både blodtrycks- och lipidsänkande läkemedel.  
 
Metod och material 
Studierna I-IV är alla observationella tvärsnittsstudier. Materialet till studierna 
kommer från två undersökningar, ”Kvalitetsutvecklingsprojektet för hypertoniker” 
(HyperQ) och ”Effektivt omhändertagande av patienter som står på lipidsänkare” 
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(EKO), som genomfördes av ett stort antal läkare i svensk primärvård, HyperQ 2002-
2005 och EKO 2003-2006. I HyperQ inkluderades patienter med diagnosen hypertoni 
och i EKO, patienter som behandlades med lipidsänkande läkemedel. Läkaren 
inkluderade patienterna i den följd de hade besökt mottagningen, retrospektivt och 
konsekutivt. Mätdata hämtades från patientjournalerna och registrerades i ett 
webbformulär och sparades sedan i en central databas. Data som inte fanns angivna i 
journalen registrerades i webbformuläret som ”ej noterat”. 
 
I studie I, som genomfördes mellan september 2002 och december 2003 (HyperQ) 
inkluderade 182 primärvårdsläkare sammanlagt 4424 behandlade hypertoniker (48% 
män), med en genomsnittsålder på 66 år.  
 
I studie II och III, som genomfördes mellan september 2002 och september 2005 
(HyperQ) inkluderade 264 primärvårdsläkare (71 % män) 6537 behandlade 
hypertoniker (48% män) Genomsnittsåldern var 66 år. 
 
I studie IV, som genomfördes mellan september 2002 och december 2006 (HyperQ 
och EKO) inkluderade 356 primärvårdsläkare sammanlagt 4319 patienter som 
behandlades med både blodtrycks- och lipidsänkare (53% män). Genomsnittsåldern 
var 66 år. I denna studie definierades välkontrollerade patienter som SBT ≤140 
mmHg och totalkolesterol ≤4,9 mmol/l. Mellangruppen definierades som SBT > 140 
mmHg eller totalkolesterol >4,9 mmol/l. Den sämst kontrollerade gruppen 
definierades som SBT >140 mmHg och totalkolesterol >4,9 mmol/l. 
 
Måluppfyllelse för blodtryck- och kolesterol definierades som SBT/DBT <140/90 
mmHg och totalkolesterol <5,0 mmol/l hos patienter som inte hade diabetes (DM) 
och SBT/DBT <130/80 mmHg och totalkolesterol <4,5 mmol/l hos patienter med 
DM (4,8). 
 
Resultat 
Studie I visade att behandlade hypertoniker (bHT), som rökte oftare hade VKH (män) 
samt mikroalbuminuri och nådde inte lika ofta målet för DBT (<90 mmHg) (67%, 
75%; p<0,01) som de patienter som inte rökte. 
 
Studie II visade att manliga bHT oftare nådde blodtrycksmålet (SBT/DBT <140/90 
mmHg) än kvinnliga bHT (30%, 26%; p<0,01). Isolerat systoliskt blodtryck ( SBT 
≥140 mmHg och DBT <90 mmHg) ökade med åldern och var vanligare hos kvinnor 
än hos män (51%, 42%; p<0,001). Kvinnliga bHT uppvisade oftare totalkolesterol 5,0 
mmol/l eller högre värden jämfört med manliga bHT (75%, 64%; p<0,001). Manliga 
bHT hade oftare diabetes (25%, 20%; p<0,001), VKH (20%, 16%; p<0,001) och 
mikroalbuminuri (24%, 16%; p<0,001) än kvinnliga bHT. Kvinnor behandlades 
oftare än män med diuretika (64%, 48%; p<0,001) och β-blockerare (54%, 51%; 
p<0,001). Män behandlades oftare med ACE-hämmare (27%, 18%; p<0,001), 
kalciumantagonister (34%, 26%; p<0,001) och lipidsänkare (34%, 29%; p<0,001). En 
tredjedel av både männen och kvinnorna behandlades med en blodtryckssänkare, en 
tredjedel med två och en fjärdedel med tre eller flera blodtryckssänkare. Både män 
och kvinnor hade förskrivits i genomsnitt 1,9 blodtryckssänkare var. 
 
I Studie III nådde kvinnliga bHT oftare behandlingsmålet för blodtryck (SBT/DBT 
<140/90mmHg) när de behandlades av en kvinnlig läkare jämfört med en manlig 
läkare (32, 24%; p<0,001). Både kvinnliga och manliga bHT hade ett mera 
välkontrollerat kolesterolvärde (både totalkolesterol och LDL-kolesterol) när de 
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behandlades av kvinnliga läkare jämfört med manliga läkare (total kolesterol  
<5 mmol/l: kvinnor 30%, 24%; p<0,001; män 42%, 34%; p<0,001; LDL-kolesterol 
<3 mmol/l: kvinnor 39%, 33%; p<0,01; män 41%, 35%; p<0,05). Kvinnliga läkares 
patienter uppvisade oftare diabetes än manliga läkare som i sin tur hade fler patienter 
med mikroalbuminuri. Kvinnliga läkare behandlade oftare både manliga och 
kvinnliga patienter med ACE-hämmare och lipidsänkare än vad manliga läkare 
gjorde. Manliga läkares bHT behandlades däremot oftare med angiotensin II receptor 
blockerare (ARB) än kvinnliga läkares manliga bHT. Manliga läkare förskrev oftare 
β-receptor blockerare till kvinnliga bHT jämfört med kvinnliga läkare. Det fanns 
ingen signifikant skillnad mellan manliga och kvinnliga läkare avseende antalet 
läkemedel som förskrevs. I genomsnitt förskrev manliga läkare 2,0 läkemedel och 
kvinnliga läkare 1,9 läkemedel till sina patienter. 
 
I Studie IV nådde manliga patienter som behandlades med både blodtrycks- och 
lipidsänkare oftare behandlingsmålet för blodtryck (<14090 mm Hg, 38%, 31%; 
p<0,01) och totalkolesterol (49%, 37%; p<0,01) än kvinnliga patienter. De kvinnliga 
läkarna rapporterade en större andel patienter med diabetes jämfört med de manliga 
läkarna. De kvinnliga läkarnas kvinnliga diabetiker jämfört med de manliga läkarnas 
nådde oftare blodtrycksmålet (SBT/DBT <130/80 mmHg) (16%, 9%; p<0,01). Såväl 
manliga som kvinnliga patienter tillhörde oftare den välkontrollerade gruppen (SBT 
≤140 mmHg och totalkolesterol ≤4,9 mmol/l) och mellangruppen (mellangruppen 
SBT > 140 mmHg eller totalkolesterol >4,9 mmol/l).när de behandlades av en läkare 
av samma kön som de själva. De kvinnliga läkarnas manliga diabetiker jämfört med 
de manliga läkarnas tillhörde oftare den välbehandlade gruppen (60%, 44%; 
p<0,001).  
 
Slutsatser 
Majoritetet av behandlade hypertoniker i våra undersökningar, särskilt kvinnor, nådde 
inte målen enligt behandlingsrekommendationer för vare sig blodtryck eller 
kolesterol. För att minska risken för hjärtkärlsjukdom krävs en mera optimerad 
behandling av riskfaktorer hos hypertoniker av bägge könen. 
 
Hypertoniker som rökte uppvisade oftare vänsterkammarhypertrofi (män), 
mikroalbuminuri och sämre kontroll av det diastoliska blodtrycket än de patienter 
som inte rökte. Rökstopp och en mer optimal behandling av andra riskfaktorer hos 
rökare är därför önskvärt för att minska risken för hjärtkärlsjukdom.  
 
Kvinnliga läkare nådde oftare behandlingsmålet för blodtryck hos kvinnliga 
hypertoniker och för kolesterol hos både manliga och kvinnliga hypertoniker jämfört 
med manliga läkare.  
 
Patienter som behandlades med både blodtrycks- och lipidsänkare, var mer 
välkontrollerade avseende blodtryck och kolesterol när de behandlas av läkare med 
samma kön som de själva. Män, som behandlades med blodtrycks- och lipidsänkare, 
uppvisade oftare ett mera välkontrollerat systoliskt blodtryck och kolesterol när de 
behandlades av kvinnliga läkare jämfört med manliga. Kvinnliga diabetiker, som 
behandlades med blodtrycks- och lipidsänkare, nådde oftare behandlingsmålet för 
blodtryck när de behandlades av kvinnliga läkare jämfört med manliga. Manliga och 
kvinnliga hypertoniker som löper samma absoluta risk för hjärtkärlsjukdom bör 
behandlas lika vare sig de omhändertas av en manlig eller kvinnlig läkare.  
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8 FUTURE PERSPECTIVES 
 
Hypertension is estimated to affect 1 billion individuals around the world (1, 2) and is 
predicted to affect over 1.5 billion adults by 2025 (1) Despite management guidelines 
with recommended treatment goals (4-8, 12), the availability of effective 
antihypertensive drugs and more focus on life-style changes, most patients who are 
prescribed antihypertensive treatment do not achieve the recommended treatment goals 
(74, 79, 105, 164, 165). However, in some western countries a trend for improved 
blood pressure control has been documented in recent years (2, 79, 81, 166). 
 
What can be done to increase the translation of research into clinical practice and 
improve the care of the patients?  
 
Here are some suggestions: 
  
• Encourage individuals to take responsibility themselves for their own health 

management and educate themselves on how to control blood pressure by healthy 
lifestyle changes.  

• Health care providers should be encouraged to be more active in the follow-up and 
treatment of patients´ blood pressure and other cardiovascular risk factors in order to 
achieve the recommended treatment goals from guidelines in both men and women. 

• Different health care organisations and providers should work to establish education 
programmes and to produce educational material for patients.  

• The providers of health care (e.g. physicians, nurses and pharmacists) should try to 
organize the care of patients in a more optimal way in order to support the patients 
so they will reach their treatment goals, more effectively.  

• Communities should take a more active role in public health activities aimed at 
health education of the population.  

• The pharmaceutical industry should develop effective, well-tolerated and affordable 
drugs.  

• The government should work with public health professionals and teachers as well 
as provide appropriate resources for health care providers. 

• Compliance with both life-style changes and drug treatment need to be improved.  

• The interaction between patients and health care providers in clinical practice should 
be improved.  

• Men and women should be treated equally well for the same level of risk by health 
care providers and in line with the needs of patients.  

• The quality of health care should be improved by continuously identify what is 
quality, setting goals on what to improve, making improvements, and finally to 
measure and evaluate the results. 
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