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Abstract

Two major challenges face the practicing physicians and medical community regarding the 
management of hypertension. First is accurate diagnosis and fi nding who is the truly hypertensive 
patient in need of life-long treatment. Second is to improve blood pressure control through 
addressing hypertension risk factors, adherence to treatment and frequent monitoring. 

- Current Challenges in Management

o Accurate diagnosis of hypertension

o Improving blood pressure control

- What Do We Need For The Future?

Review Article

Strategic Plans for Diagnosis, 
Treatment & Control of Hypertension
M Mohsen Ibrahim*

President of the Egyptian Hypertension Society, Professor of Cardiology, Cairo University, Egypt 

*Address for Correspondence: M Mohsen 
Ibrahim, MD, President of the Egyptian 
Hypertension Society, Professor of Cardiology, 
Cairo University, Egypt, Tel: 00201222273816; 
Email: ehs@link.net; mibrahim_02@yahoo.com

Submitted: 12 November 2018
Approved: 21 November 2018
Published: 23 November 2018

Copyright: © 2018 Ibrahim MM. This is an open 
access article distributed under the Creative 
Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction 
in any medium, provided the original work is 
properly cited

How to cite this article: Ibrahim MM. Strategic Plans for Diagnosis, Treatment & Control of Hypertension. 
Ann Clin Hypertens. 2018; 2: 067-078. https://doi.org/10.29328/journal.ach.1001013

Accurate Diagnosis of Hypertension

Uncomplicated essential hypertension being a silent disease without symptoms, 
its diagnosis depends on accurate measurement of blood pressure and obtaining 
readings beyond a speciϐic threshold deϐines the diagnosis of hypertension. Three 
problems face blood pressure readings. First the accuracy of blood pressure measuring 
method, second blood pressure variability, third deϐinition of hypertension diagnostic 
threshold. At present, there are four methods for checking blood pressure. The most 
popular is the clinic or ofϐice measurement using mercury sphygmomanometer or 
electronic oscillometric devices. This method has a number of limitations particularly 
with the mercury auscultatory technique because of inaccuracy of readings if adequate 
precautions are not taken before and during the procedure. Furthermore, ofϐice 
readings are inϐluenced by the white coat effect, will miss masked hypertension and 
are liable to visit to visit variability. More importantly, ofϐice readings do not correlate 
well with target organ damage (TOD) and future cardiovascular events. Recording 
blood pressure over the 24 hrs- ambulatory blood pressure monitoring (ABPM) is 
recommended by many as the golden standard for the diagnosis of hypertension. 
Measurements are taken every half an hour over day (awakening) and night 
(sleep), identifying nocturnal dipping, and they correlated well with TOD and future 
cardiovascular events and can diagnose white coat and masked hypertension.

Home blood pressure measurement is the third method to diagnose hypertension. 
Blood pressure is checked by the patient or his relatives who are trained on the proper 
technique and following the necessary precautions with a calibrated and valid device. 
Blood pressure should be checked twice morning and evening for one week and the 
average of the last six days is taken.

Recent guidelines recommends out-of-ofϐice blood pressure measurements using 

https://crossmark.crossref.org/dialog/?doi=10.29328/journal.ach.1001013&domain=pdf&date_stamp=2018-11-23
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ABPM or home blood pressure monitoring to conϐirm the diagnosis of hypertension 
[1-3]. Knowing the blood pressure of an individual outside the clinic setting is more 
predictive of outcomes than their clinic blood pressure [4].

The fourth method for checking blood pressure which is gaining popularity, 
recommended by new guidelines and used in recent clinical trials is the automated 
ofϐice blood pressure measurement (AOPB). Now, there is evidence to consider 
replacing manual ofϐice blood pressure with AOBP [4]. For AOBP, multiple readings 
are taken at one minute interval with a fully automated electronic oscillometric device 
while the patient is resting quietly alone without interruption in a separate room. The 
awaken (daytime) ABPM correlates signiϐicantly with AOBP [5]. Automated devices 
produce readings that differ from readings with manual technique. Many patients 
would have been misclassiϐied as having hypertension using routine manual ofϐice 
blood pressure compared with AOBP [5]. WHO recommended the use of a validated 
semi-automated oscillometric device for clinics in low resource settings because of 
the inherent inaccuracy of the auscultatory technique [6]. The World Hypertension 
League (WHL- 2014) [7] recommends, in community screening, a semi-automated or 
fully automated oscillometric blood pressure device. There is a signiϐicant correlation 
between LV mass index, intimal media thickness of carotid artery and AOBP but not 
with manual blood pressure [8].

AOBP measurement avoids auscultation induced errors and minimizes white-coat 
hypertension effects, as measures can be taken without a doctor or a nurse present. 
AOBP measurement has been shown to have a good correlation with home and daytime 
ABPM. Recently it has been shown that the patient does not have to be alone to obtain 
an accurate reading. 

All automated devices require regular maintenance to ensure accurate reading. 
The WHL has developed a policy statement to support using automated devices for 
assessment of blood pressure [7].

Defi nition of hypertension

The cut off point for diagnosing hypertension differs according to the method of 
measurement and between different guidelines. Average ofϐice blood pressure readings 
should be taken after 5- minute rest and following the recommendations for accurate 
reading. Measurements are to be repeated more than twice and taken on two or more 
ofϐice visits with a calibrated device and proper cuff size. Blood pressure levels ≥ 140/90 
mmHg deϐines the diagnosis of ofϐice hypertension in most of the guidelines. The cut off 
for awakened (day time) ABPM, average home reading and AOBP is 135/85 mmHg, while 
for 24 hrs ABPM, the diagnostic cut off for hypertension is 130/80 mmHg. Whereas the 
diagnostic threshold for ofϐice readings has been set at 140/90 mmHg for most guidelines, 
the new American guidelines [9], set a level 120/80 mmHg as the limit of normal blood 
pressure. Levels exceeding 120/80 mmHg were considered abnormal and stage 1 
hypertension if SBP is 130-139 mmHg or DBP 80-89 mmHg and stage II if ≥ 140/90 mmHg.

These cut off points seem unrealistic for many countries and will classify millions of 
individuals as being hypertensive. The American guidelines were possibly inϐluenced by the 
results of the SPRINT trial [10] which showed that aggressive lowering of blood pressure 
to target less than 120/80 mmHg is associated with a better cardiovascular outcome and 
decreased mortality compared with the standard 140/90 mmHg. SPRINT results apply to 
a speciϐic patients population- older than 50 years, SBP ≥ 130/80 mmHg with no diabetes 
and at high cardiovascular risk. The technique of measuring blood pressure in SPRINT 
was not the standard ofϐice technique. Extrapolation to ofϐice practices of SPRINT results 
is difϐicult. Advocating a target of 120 mmHg is not justiϐied in clinical practice, increasing 
the costs of increasing clinic visits and more medications (Figure 1).
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Although most of the guidelines recommend a SBP of 140 mmHg as the usual 
hypertension threshold, this in many parts of the world could put an excessive burden 
on limited budgets.

Rationale for a diagnostic threshold of 150/95 mmhg [11-17]

• The diagnostic threshold of 140/90 mmHg is neither evidence-based nor 
universally accepted. 

• At the 17th World Conference of Hypertension League Council (1997), 13 out of 
27 national hypertension societies stayed with 160/95 mmHg.

• The distress about having hypertension and possibly requiring life-long drug 
therapy may lead to development of anxiety symptoms.

• The threshold of 140/90 mmHg was based upon data from research studies and 
drug trials where blood pressure readings were taken for research purposes 
and do not actually routine ofϐice measurements.

• Data derived from several large studies have equated a manual (research quality) 
ofϐice blood pressure of 140/90 mmHg with a mean awake ambulatory blood 
pressure (ABP) of 135/85 mmHg. There was a consistent difference between 
the mean awake ABP and the routine ofϐice blood pressure greater than the 
usual recognized 5 mmHg (140/90 mmHg for ofϐice blood pressure vs. 135/85 
mmHg for mean awake ABP). Blood pressure measurement in routine clinical 
practice seems to be at least 10/5 mmHg higher than the research-quality ofϐice 
blood pressure.

Who is in need of pharmacologic therapy?

The decision to initiate pharmacologic therapy in a hypertension patient should not 
be taken lightly. Since once initiated drug therapy will continue for the rest of patient 
life. Level of blood pressure is only one factor in the decision making. The particular 
SBP that signals the need for treatment initiation and SBP treatment goals remains 
uncertain. Decision to initiate drug therapy should consider in addition to blood 
pressure level, the global cardiovascular risk proϐile of the patient. This risk proϐile 
is determined by the presence of target organ damage, symptomatic atherosclerotic 
cardiovascular disease (coronary, cerebral, peripheral) and other cardiovascular risk 
factors such as age, gender, family history, diabetes, dyslipidemia, cigarette smoking, 
obesity, CKD, sedentary lifestyle and continued work and family stresses. WHO [18] 
suggests performing cardiovascular risk stratiϐication according to WHO/ISH risk 
prediction charts using a limited pannel of data (age, gender, SBP, type 2 diabetes, 
smoking and total serum cholesterol).

In individuals at low cardiovascular risk (no cardiovascular risk factors or TOD) 
with blood pressure 140-160 mmHg, lifestyle modiϐication and regular blood pressure 
monitoring may be enough. Levels of SBP ≥ 160 mmHg even in low risk patients will 
need lifelong therapy, if they persist on repeated measurements. A major issue is to 

Hypertension Diagnostic Threshold 
- Measuring method 

o  Blood pressure: ≥ 140/90 mmHg 
o Home, awaken ABPM, AOBP: ≥ 135/83 mmHg 
o 24 hrs ABPM: ≥ 130/80 mmHg 

- Guidelines 
o Majority: 140/90 mmHg 
o New Am n: 120/80 mmHg 
o n: 150/95 mmHg 

Figure 1: Hypertension Diagnostic Threshold.
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choose cardiovascular disease risk thresholds that can maximize events prevented 
without increasing the total numbers treated in a deϐined population. However, there 
is a problem when assessing cardiovascular risk in populations for which cohort data 
are not available and calculation of cardiovascular risk along current western-based 
risk factors cannot be calibrated.

Pharmacotherapy for mild hypertension

Cochrane Review [19] (Figure 2)

• The effects of antihypertensive drug therapy on mortality and morbidity in adults 
with mild hypertension (systolic blood pressure 140-159 mmHg and/or diastolic 
blood pressure 90-99 mmHg and without cardiovascular disease was examined.

• The Cochrane review (2012) used individual patient meta-analysis to identify 
all patients with mild hypertension studied in randomized trials and suitable for 
primary prevention.

• This review found that compared with a placebo, treatment with an 
antihypertensive drug did not reduce any outcome, including total mortality, total 
cardiovascular events, coronary heart disease or stroke.

• Based on the best available evidence at the present time, this review does not 
show any signiϐicant beneϐit of antihypertensive drug therapy in reducing 
mortality, heart attacks, strokes or overall cardiovascular event in this group.

• Treatment caused 9% of patients to discontinue treatment due to adverse effects.

• It therefore remains uncertain whether treatment is beneϐicial, neutral or 
harmful for the population.

• More RCTs are needed in this prevalent population to know whether the beneϐits 
of treatment exceed the harms.

Because individual blood pressure measurements tend to vary in an unpredictable 
or random fashion, a single reading is inadequate for clinical decision- making. An 
average of 2 to 3 blood pressure measurements obtained on 2 to 3 separate occasions 
will minimize random error and provide more accurate basis for estimation of 
blood pressure [9]. The number of blood pressure measurements can inϐluence the 
classiϐication of patients as hypertensive. Additional research is needed to better 
deϐine blood pressure treatment goals, especially in speciϐic populations, including 
age, sex, race, ethnicity and comorbid conditions. The approach of Canadian guidelines 
is to allow patients without TOD or increased cardiovascular risk to be diagnosed at 
the third ofϐice visit if clinic blood pressure remained ≥ 160/100 mmHg because the 
greatest decrease in blood pressure was shown to occur between visit 1 and 2. If the 
blood pressure at visit 3 was 140-159/90-99 mmHg, up to 3 additional visit over 6 
months period is required to diagnose a patient as hypertensive. See algorithm of the 
EHS at the end of statement.

Who is in Need of Pharmacologic Therapy? 
1. Level of blood pressure. 
2. Global cardiovascular risk pro le- Risk scoring systems 

a. Cardiovascular risk factore: age, gender, diabetes, smoking, family history, dyslipidemia, 
obesity and sedentary lifestyle. 

b. Target organ damage: LVH, caro d, peripheral arterial disease, renal, c, coronary 
(calci ca on). 

c. Clinical atherosclero c disease: angina, MI, PCI, CABG, stroke, TIA, heart failure and renal 
failure. 

Figure 2: Who is in Need of Pharmacologic Therapy?
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Improving blood pressure control

Less than half of individuals who are aware of having a diagnosis of elevated blood 
pressure receive treatment. Among those who receive treatment only one third have 
their blood pressure controlled. Prevalence of uncontrolled hypertension is high and 
increasing in many developing countries. Up to 50% of patients quit the treatment 
within the ϐirst year [20], in Egypt discontinuation rate exceeds 70% [21]. In some 
studies only 10 to 15% of originally treated patients were still adherent to drug therapy 
after 5 or more years [22].

Causes of poor blood pressure control are drug, lifestyle, physician and health-
system related. Drug related causes are limited access to treatment, poor adherence 
to medication, inadequate dosages and improper combinations. Reasons of poor 
adherence to pharmacologic therapy include long duration of therapy, the silent 
symptoms-less nature of hypertension, side effects of medications, complicated drug 
regimens, too many tablets, frequent dosing, drug cost, lack of motivation, forgetfulness, 
personal disapproval of medicines, fear of potential harm, other priorities, poor 
understanding of the condition, absence of follow-up and feeling of no immediate 
beneϐit. Doctors' inertia and failure to prescribe adequate drug dosage, to increase 
dosage or add additional drug can also lead to poor blood pressure control.

On the other hand, poor blood pressure control can be due to unhealthy lifestyle 
e.g. failure to control obesity, exercise or to follow a healthy diet with limited salt 
intake (< 2 gm sodium/ day) and adequate amount (5 or more servings/ day) of fruits 
and vegetables, avoiding emotional stress and sedentary lifestyle. Consumptions of 
high sodium content foods are increasing in developing countries secondary to the 
popularity of fast food restaurants. WHO recommends that adults should consume less 
than 2 gm of sodium (5gm of salt) and at least 3.5 gm of potassium per day [23].

Physician and health system causes of poor control include lack of adherence to 
guidelines, inadequate follow-up, lack of adequate time with the patient, therapeutic 
inertia and lack of health insurance (Figure 3). 

Measures to improve blood pressure control

Health authorities, physicians, drug industry and scientiϐic medical societies should 
collaborate to improve blood pressure control. Health insurance is almost non-existent 
in many developing countries, patients have to purchase antihypertensive drugs out 
if their own pocket which is an important cause of discontinuation of therapy in poor 

 

 

Causes of Poor Blood Pressure Control 
1. Drug Related 

a. Limited access to treatment 
b. Poor adherence 
c. Inadequate dosage 

2. Lifestyle related 
a. Unhealthy diet: salt, fruits & vegetables, sugar 
b. Obesity 
c. Sedentary lifestyle 
d. Con nuous emo onal stress 

3. Physician and health-system related 
a. Lack of adherence to treatment guidelines 
b. Inadequate follow-up 
c. Therapeu c iner a 
d. Lack of adequate me with the pa ent 
e. Lack of health insurance.  

Figure 3: Causes of Poor Blood Pressure Control.
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patients. Health authorities and specialized medical societies can develop specialized 
hypertension clinics providing free medical services. In Egypt, the Egyptian Hypertension 
Society (EHS) in collaboration with industry have established a number of hypertension 
clinics in many universities and Ministry of Health hospitals. 

Psychosocial, economic factors and health illiteracy contribute to poor drug compliance. 
Societies can organize group education sessions and prepare printed information material, 
to create patients motivation and encourage self-recording of blood pressure. Patients can 
be taught to measure and monitor their blood pressure with validated devices (Figure 4).

Physicians play a central role in improving adherence to treatment through 
patient education, simpliϐication of dosing regimen, prescription of affordable and 
available drugs. Minimizing frequency of dosing and number of tablets improve patient 
adherence. Patient adherence is better to once-daily regimen than 2 or more doses/day. 
Single pill combinations enable once-daily dosing. Also, physicians can provide correct 
information to the patient on the risks of hypertension and beneϐits of the therapy and 
on the goals to be achieved. Educating the patient is a key component to improving 
adherence. Nurses can improve adherence to treatment [24], through patient education, 
telephone reminder of clinic appointment and medicine intakes. Paying home visits 
proved successful in improving control. Other approaches to improve drug adherence 
include: pill organizers and electronic monitoring methods for assessing drug 
adherence with medication through event monitoring system (MEMS) which stores 
times and dates of each opening of the drug package. A team-based hypertension care 
involving nurse or pharmacist intervention demonstrated reductions in blood pressure 
and/or greater achievement of blood pressure goals when compared with usual care 
[25]. A combination program involving self- blood pressure monitoring, reminders, 
educational material and a pharmacist/nurse help were the most cost effective methods 
of improving adherence with antihypertensive therapy. More frequent ofϐice visits 
specially for newly treated patients is recommended (Figure 5).

Health authorities should prepare a list of essential drugs and develop legislation 
to promote generic market entry. List is guide for national committees responsible for 
identiϐication of the most cost- effective medicines at national level. Updating the list 
and promoting generic and off-patent medicines can generate large savings. In France, 
implementation of a general generic substitution strategy saved nearly 2 billion US 
dollars in 2008 [26]. 

Causes of Poor Adherence to Drugs 
1. Silent nature of hypertension. 
2. Long dura on of therapy. 
3. Complicated drug regimen: too many tablets, frequent dosing. 
4. Drugs side e ects: fear of poten al harm. 
5. Feeling of no immediate bene t: lack of mo va on. 
6. Drug cost. 

Figure 4: Causes of Poor Adherence to Drugs.

Generic Drugs- Generic Substitutions 

 Lead to subs l cost saving: 

o Reduce drug spending in USA (1997-2000) by $ 5.9 billion and in France (2008) by $ 2 billion. 

 Be e nt adherence. 

 Similar clinical ects: demonstrate bio equivalence to brand. 

 Barriers to increasing use are p ts concerns about safety and e cacy. 

 State regu ons for mandatory or permissive generic sub ons by pharmacists. 

 Physicians edu on, changing behavior for greater generic use 

Figure 5: Generic Drugs- Generic Substitutions.
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National hypertension guidelines

The absence of speciϐic national hypertension treatment guidelines based on 
country speciϐic circumstances adds to the challenges in hypertension management. 
Medical societies should develop national guidelines for management of hypertension 
in poor resource settings. Implementation of the European and American guidelines 
will label a large number of individuals as in need of medical therapy and follow-up. 
This will result in over-medication, difϐiculties in resources allocation and failure 
of sustainability. Guidelines should provide cost-effective screening, diagnosis and 
treatment for hypertension. Evidence based guidelines does not inform the clinician 
to what extent a recommended cut-off point represents a valid demarcation line in 
relation to each population or individual. Risk of high blood pressure will depend not 
only on the level of blood pressure, but more importantly on the global cardiovascular 
risk proϐile. Exporting research results and intervention methods from industrialized 
countries ignores the fact that expectations, costs and burden of disease vary between 
developed and developing countries. USA spends more than $ 8362 per capita on 
health, whereas Eritrea spends less than $ 12 per capita [27]. Guidelines should 
include drug affordability as main management component and provide algorithms 
for detecting and managing hypertension at the community level. The development of 
the Egyptian Hypertension Guidelines [28], could serve as an example for developing 
countries (EHS Algorithms). Many developing countries with limited resources cannot 
treat everyone with a blood pressure beyond the deϐined threshold (≥ 140/90 mmHg).

Recommendations made for more prosperous nations cannot fully apply to all 
communities or to low and middle income countries.

The absence of treatment guidelines in most developing countries is associated 
with the prescription of drugs based upon Drug Company or medical representatives 
recommendations who may not have adequate qualiϐications or who have ϐinancial 
incentives for certain prescribing patterns.

Blood pressure monitoring

Frequent blood pressure monitoring is an essential component in management 
of hypertension and improving blood pressure control. Monitoring can be done by 
the patient himself or by the health personnel; doctor, nurse, pharmacist. The EHS 
recent guidelines [28], recommends to recheck blood pressure at one to two monthly 
intervals after initiation of therapy until blood pressure remains at target level for 
two consecutive visits then recheck at 3 to 6 month intervals depending upon the 
risk proϐile. Frequency of ofϐice visits depends upon: comorbidities such as heart 
failure; coronary diseases, CKD and/or diabetes; and for the need of laboratory tests. 
Lifestyle modiϐications should be reviewed, reemphasized and documented annually. 
Treatment and follow- up should continue indeϐinitely (Figure 6). 

Role of pharmaceutical industry

Drug companies provide ϐinancial support to develop and implement patients and 
health workers (physicians, pharmacists, nurses) education programs, to produce 
more generic and off patent medicines and establish specialized hypertension clinics. 
Drug industry in collaboration with the EHS is sponsoring, besides the education 
programs and hypertension clinics, a number of activities which include research 
projects such as calibration and assessing the validity of blood pressure measuring 
devices in hospitals, doctors ofϐices and pharmacies. Another project is correlation of 
AOBP with central aortic pressures and indices of arterial stiffness. Also industry is 
ϐinancing blood pressure screening service at metro stations in Greater Cairo area and 
activities of the World Hypertension Day (Figure 7).
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What Do We Need For The Future?
More education and new epidemiologic data

Hypertension is either undetected or poorly managed with problems of over and 
under-diagnosis. The Egyptian Hypertension Society (EHS) actively engaged in public 
and physicians programs stressing the silent nature of hypertension, the need to check 
blood pressure periodically to make the diagnosis, there is no cure from established 
essential hypertension, therefore pharmacologic treatment should continue indeϐinitely.

The EHS needs the support of health authorities, social organizations and drug 
industry to expand its education programs. 

Role of Nurses, Pharmacists a nd Drug Industry 

1. Nurses 
a. Blood pressure monitoring. 
b. Telephone reminders. 
c. Home visits. 
d. P edu on and mo v on. 

2. Pharmacists 
a. Blood pressure monitoring. 
b. Telephone reminders. 

3. Drug Industry 
a. Edu on programs. 
b. Generic medicines. 
c. Hypertension clinics. 
d. Hypertension research. 
e. Blood pressure checking st ons. 
f. Public awareness: media & press. 

Figure 6: Role of Nurses, Pharmacists and Drug Industry.

Measures to Improve BP control  
 
Patients:  
- Home BP measurement and self BP monitoring 
- Edu on: improving adherence  to treatment and lifestyle 

 
Physicians:  
- P ts educa on and mo v on 
- Drugs prescrip on:  

o A ordable drugs : generic, o -patent   
o Minimize Frequency of dosing and number of tables  
o Single pill combin on: enabling once daily dosing   

- Encourage more frequent o ce visits 
- Electronic monitoring 

 
Health Authorities:  
- Health insurance  
- Provide list of e drugs  
- Promote generic policies  
- Salt legisl ons: food industry and restaurants   
- Sponsor edu on programs  jointly with medical socie es  
- Provide opportun BP screening  
- Hypertension clinics 
- Involve nurses and pharmacists in ents management- drug and appointment reminders.    

 
Medical Societies:  
- Develop and disseminate  n onal hypertension guidelines   
- Physicians, nurses and pharmacists educa on  
- Specialized hypertension clinics 
- Public and ts awareness programs through the internet, social media and telemedicine.  
- Establish blood pressure checking sta ons in malls, metro sta ons, etc. 

Figure 7: Measures to Improve BP control.
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New epidemiologic studies are needed to identify the magnitude of hypertension 
problem in the country and trends in blood pressure. Finding reasons for difference 
in prevalence of hypertension among individuals of the same ethnic origin, which 
we reported in the Egyptian National Hypertension Project (NHP 1991-1994) [29], 
will help clarify some hypertension risk factors. The role of emerging dietary risk 
factors (e.g. sugar & fat) and of environmental pollution (air and noise) require further 
investigations. Magnitude and reasons for lack of drug adherence and cost effectiveness 
of aggressive management of hypertension in a developing country like Egypt can be 
investigated in future epidemiologic surveys.

National programs for hypertension control

• EHS together with health authorities should work together to develop and 
disseminate an update of the EHS guidelines and ϐinding ways of translating 
guidelines into clinical practice. More effective public awareness programs 
through social media, internet, press and TV should outline the components of 
healthy lifestyle and need for regular checking blood pressure.

• Salt reduction campaign through media and governments legislations, limiting 
salt content of food. Food labeling and making healthy low salt foods readily 
available and affordable. 

• An up-to-date list of essential drugs should be prepared and generic prescriptions 
should be encouraged by the EHS and health authorities. Clinicians should 
prescribe generic medicines if possible, rather than expensive brand-named 
medications.

• Routine opportunistic screening should be encouraged with establishing blood 
pressure checking stations in malls and metro stations.

• In order to continue and maintain their services, the present EHS specialized 
hypertension clinics require continued support from drug industry and health 
authorities.

• A successful blood pressure screening program (30) should include 1. Training 
to accurately measure blood pressure; 2. Use of accurate equipment (blood 
pressure devices) - semi-automated devices are recommended; 3. appropriate 
interpretations of blood pressure readings: e.g. blood pressure of 140-170/90-
95 mmHg will require follow-up within a few weeks, if more than 180 mmHg, 
follow-up as soon as possible by a medical doctor; 4. follow-up instructions can be 
provided at blood pressure checking stations as posters or other forms of printed 
material.

• The EHS is developing a community based blood pressure screening program at 
metro stations run by young doctors.

• Ensuring access and supply of inexpensive medicines and promoting local 
manufacturing of generic medicines.

More involvement of pharmacists & nurses

Pharmacists and nurses education is important. The EHS is planning pharmacists' 
education program, measuring and monitoring blood pressure, patient education, 
paying reminder phone calls for drug intake and ofϐice appointments. Nurses lead 
blood pressure screening in community, worksite, schools and other settings.

Community based blood pressure screening programs

Medical societies and health authorities should develop and encourage blood 
pressure screening in all health facilities, sporting and social clubs, metro stations and 
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shopping malls. Media, press, TV, radio and internet should increase public awareness 
and the need for checking blood pressure. 

New management tools

The efϐicacy and cost effectiveness of hypertension new diagnostic and management 
tools need to be tested in the community setting. Electronic health records (EHR), 
automated ofϐice blood pressure (AOBP) measurement [30,31], telemedicine and 
home blood pressure tele-monitoring [32] are new tools, their role in management 
of patients in our community is not deϐined. EHR has been shown to improve the 
quality of care as a result of having health information immediately available at all 
times. AOBP has proved to have greater accuracy and consistency than manual blood 
pressure. AOBP has been recommended by the recent hypertension guidelines as the 
diagnostic method of choice to conϐirm the presence of hypertension.

Telemedicine and in particular home blood pressure telemonitoring (HBPT) is a 
promising in blood pressure control [33]. HBPT consists of automatic blood pressure 
data transmission from the patient's home to the doctor's ofϐice. HBPT showed clear 
beneϐit in terms of greater blood pressure reduction, but the overall costs were 
signiϐicantly high (Figure 8). 

Figure 8: Algorithm: Hypertension & Dignosis and Management-EHS Guidelines.
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