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Abstract 

Introduction: Hypertension, the largest contributor to morbidity and mortality 

globally, and is mostly managed in primary care. This study investigated the prevalence 

of diagnosed hypertension in Australian general practice and explored whether 

hypertension control is influenced by sociodemographic characteristics, duration since 

diagnosis, or prescription of antihypertensive medications.  

Methods: Crosssectional study using a large national database of electronic medical 

records of patients attending general practice in 2017 (MedicineInsight).  

Results: Of 1.2 million regular patients, 39.8% had a diagnosis of hypertension (95% CI 

38.740.9). Of these, 85.3% had their blood pressure recorded in 2017, and 54.9% (95% 

CI 54.255.5) had controlled hypertension (<140/90 mmHg). Blood pressure control 

was lower in females (54.1%) compared with males (55.7%) and in the oldest age 

group (52.0%), but there were no differences by socioeconomic status. Hypertension 

control was lower among patients recently diagnosed (612 months = 48.6% 

controlled) relative to those >12 months since diagnosis (12 years = 53.6%; 35 years 

55.5%; >5 years = 55.0%). Among recently diagnosed patients, 59.2% had no record of 

being prescribed antihypertensive therapy in the last six months of the study, of which 

44.3% had controlled hypertension. For those diagnosed >5 years ago, 37.4% had no 

record of being prescribed antihypertensives, and 56% had normal blood pressure 

levels.  

Conclusions: Although the prevalence of hypertension varied by socidemographics, 

there were no differences in blood pressure assessment or control by socioeconomic 
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status. Hypertension control remains a challenge in primary care, and electronic 

medical records provide an opportunity to assess hypertension management.  

Keywords: Systolic pressure; diastolic pressure; blood pressure; computerized medical 

records; general practice; hypertension 
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Introduction 

Hypertension is the most prevalent risk factor for cardiovascular disease and the 

largest contributor to morbidity and mortality globally.[1] In 2010, approximately 1.4 

billion people worldwide had hypertension, of which only 46.5% were aware of their 

condition, and 36.9% received treatment.[2] Nonetheless, it is estimated that only 

37.1% of all patients treated for hypertension achieve blood pressure (BP) control. In 

Australia, national surveys have estimated that approximately 3144% of adults have 

hypertension[36], but more than half of those treated remain uncontrolled[2], with 

considerable health and economic consequences.[7]  

As a highly prevalent chronic condition, hypertension is mostly managed in primary 

care and is the most common health condition seen by a general practitioner/primary 

care physician (GP) in Australia.[8] Multiple guidelines advise lifestyle modifications as 

the firstline strategy for the prevention and treatment of hypertension.[911] 

Pharmacological treatment is recommended for patients with diagnosed hypertension 

unable to achieve BP control through lifestyle modifications.[911] 

Studies on hypertension management and control in primary care are limited[1222] 

with a majority of these studies undertaken in Europe. Previous studies in Australia 

have focused on trends in BP levels of all patients over time,[23] management of 

severe hypertension in general practice,[24] prescription of physical activity for 

hypertension management[25] and hypertension management among groups with 

specific conditions.[26] Studies that identify factors influencing BP control, prescribing 
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patterns for hypertension management, or if those with a recent or past diagnosis are 

managed differently, are lacking.  

Answering these questions require longitudinal data with appropriate reporting of 

diagnosis, BP measurements and prescribed medications. Studies based on electronic 

medical records (EMRs) provide an opportunity to address these methodological 

issues.[27] MedicineInsight, a large general practice database, has been widely used 

for the investigation of diverse chronic and acute conditions, diagnostic procedures 

and management in Australia.[2832] 

The first aim of this study was to investigate the prevalence of diagnosed hypertension 

and BP recording in Australian general practice and their distribution according to 

sociodemographic characteristics. The second aim was to explore whether, in a 

country with a universal health care system and profile similar to other highincome 

settings[33], hypertension control is influenced by the sociodemographic variables of 

patients, time since diagnosis, or the number of prescribed medications.   

Methods 

This is a crosssectional analysis of a large Australian database including EMRs of all 

‘regular’ patients (i.e. at least one consultation per year in every year from 2015 to 

2017) that visited a practice contributing data to MedicineInsight between 1st January 

and 31st December 2017. This study was reported according to REporting of studies 

Conducted using Observational Routinelycollected health Data (RECORD) Statement 

reporting guidelines.[34]  
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Data source 

MedicineInsight was created in 2011 and is managed by NPS MedicineWise with 

support from the Australian Government Department of Health. Deidentified EMRs 

from over 650 general practices across Australia (8.2% of all general practices in the 

country) and over 2700 GPs are included in the dataset.[35] All Australian states and 

territories are represented within MedicineInsight, and practices varying in size and 

type of services offered are included.  

Details of the data collection process have been published elsewhere.[30,35] In 

summary, patients’ EMRs are extracted monthly from each practice, deidentified and 

securely transferred to NPS MedicineWise. Data collected by MedicineInsight include 

patient demographics, diagnoses, reasons for encounters, medicines prescribed and 

reasons for prescriptions, allergies and immunizations, pathology test orders and 

results, and clinical measurements (e.g. weight, height, BP). To ensure patient 

anonymity, progress notes and information captured in the past medical history 

module are not extracted. However, patients within each practice receive a unique 

identifying number and are tracked over time, allowing the development of a 

longitudinal database to generate a partial clinical history. Patients in the database are 

comparable, but not representative, to the general population as measured by 

sociodemographic variables and clinical conditions.[35] 

To improve data quality, only general practices established for at least two years 

before data extraction, with no gaps of more than six weeks in the previous two years 

and a consistent number of transactions over the same period were included (n=532 
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practices). The final sample consisted of 1,198,199 adults aged 18 years or older in 

2015, with at least one annual consultation between 2015 and 2017 (Figure 1). 
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Figure 1: Identification of ‘regular’ adult patients with hypertension with a blood 

pressure measure recorded in 2017  
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Hypertension diagnosis 

Different subsets of the MedicineInsight database were used to identify either the 

diagnosis of hypertension (i.e. diagnosis, encounter, prescription), prescribed 

medications (script), or BP measurements (observation). As medical doctors can use 

either systematized medical coding vocabularies to report arterial hypertension (e.g. 

systolic, diastolic, essential hypertension) or freetext in the completion of the 

diagnosis, synonyms and misspellings of ‘hypertension’ were considered. These terms 

were defined based on available literature,[36,37] previous algorithms used for 

extracting data from the same database[30] and in consultation with two clinicians 

(NS, DG). Conditions suggesting transient hypertension (e.g. white coat, gestational) or 

other types of hypertension (e.g. ocular, pulmonary, intracranial) were not classified as 

hypertension. The list of terms and algorithms for data extraction are available from 

the authors upon request.  

The full EMR of all eligible patients (i.e. 46% of individuals had EMR available going 

back further than the launch of MedicineInsight in 2011)[30] was searched to classify 

patients as having hypertension or not. Six variables were created: 1) hypertension 

recorded as a condition in the diagnosis dataset; 2) hypertension recorded as a reason 

for encounter in the encounter dataset; 3) hypertension recorded as the reason for a 

prescription in the prescription dataset; 4) prescription for an antihypertensive therapy 

according to the specific Anatomical Therapeutic Chemical Classification System codes 

(ATC C02, C03, C07, C08, C09) (see onlineonly data supplement for medicine names) 

preceded by at least one elevated BP reading (i.e. ≥ 140/80 mmHg)[9]; 5) two elevated 
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BPs on different visits; and 6) two prescriptions for antihypertensive therapy on 

different visits.  

Patients were considered to have hypertension if any of the following criteria were 

met using the entire medical record: i) hypertension was recorded on at least two 

different occasions either in the diagnosis, encounter reason or prescription reason 

datasets; ii) once in any of these fields plus either one script preceded by an elevated 

BP OR ≥2 elevated BPs OR ≥2 antihypertensive therapy scripts; iii) one script preceded 

by an elevated BP AND at least one additional elevated BP OR at least one additional 

script.[36,37] The inclusion of an elevated BP reading preceding the prescription of 

antihypertensive therapy was performed to minimize false positives (i.e. patients 

taking antihypertensive medication for conditions other than hypertension). The figure 

in the onlineonly data supplement presents the number of patients in each of the 

diagnosis criteria.  

Hypertension management 

The time since first recorded diagnosis was calculated from the first date of 

hypertension diagnosis (i.e. earliest recorded date of hypertension noted in the 

records or script for antihypertensive therapy) and the end of the study period.  This 

variable was categorized as <6 months, 612 months, 12 years, 35 years, or >5 years. 

The prescription history of the last six months of the study was examined (July to 

December 2017) to calculate the number of classes of antihypertensive drugs recorded 

as having been prescribed in the past six months (none, 1, 2, or ≥3 classes of 

antihypertensives). This period was defined considering patients tend to receive 
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written prescriptions that are sufficient for 6 months of treatment.[9] Antihypertensive 

medications included alphablockers (ATC C02), diuretics (ATC C03), betablockers (ATC 

C07), calcium channel blockers (ATC C08), angiotensinconverting enzyme inhibitors 

and angiotensin receptor blockers (ATC C09).  

Hypertension control 

To determine the proportion of patients with controlled hypertension, we created a 

subset of patients including only those with: 1) a BP reading in 2017 (including both 

systolic and diastolic BP measures); and 2) time since diagnosis of at least six months 

(i.e. guidelines recommend hypertension control should be achieved within six months 

of hypertension diagnosis)[9] (Figure 1). 

Systolic BP (SBP) recorded measurements lower than 60 or greater than 250 mmHg, or 

diastolic BP (DBP) recorded measurements lower than 40 or greater than 120 mmHg 

were considered clinically invalid and recoded as missing (n=11,888 or 0.12% of all BP 

measures).[23] The last available BP recorded was used to define hypertension control. 

Patients with hypertension were “controlled” when they had: 1) a SBP below 140 

mmHg; and 2) a DBP below 90 mmHg.  The same definition was used for patients with 

diabetes, following recommendations from the current Australian hypertension 

guidelines.[9]  

Moreover, patients with uncontrolled hypertension were classified according to the 

severity of their blood pressure recordings: grade 1, SBP 140159 mmHg or DBP 9099 

mmHg; grade 2 SBP 160179 mmHg or DBP 100109 mmHg; and grade 3,  SBP ≥180 

mmHg or DBP ≥110 mmHg.[9]  
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Covariates 

Patient sociodemographic characteristics included sex (male/female), age (categorized 

as 2039, 4059, 6079 or ≥80 years), and socioeconomic status in quintiles, as 

measured by the Index of Relative Socioeconomic Advantage and Disadvantage 

(IRSAD). IRSAD is a macroeconomic measure of relative advantage and disadvantage, 

summarizing information about the social and economic conditions of households 

within an area and based on residential postcodes, with higher scores indicating the 

patient resides in a more advantaged area.[38]  

Statistical analysis  

All analyses were performed in STATA 15.0 (StataCorp, College Station, Texas, USA), 

considering the clusters (general practices) and conditioned to the individual’s 

probability of being in the sample using the inverse of each individuals’ average annual 

number of consultations (1/average number of consultations per year).[30,34]

The prevalence of ‘regular’ patients with hypertension and those with controlled 

hypertension were expressed as proportions (%) with their corresponding 95% 

confidence intervals (95% CI).  Differences in the proportion of controlled hypertension 

across categories of the investigated sociodemographic, time since diagnosis and 

number of classes of antihypertensive therapy prescribed were investigated using chi

squared tests for heterogeneity. Crude results are presented unless otherwise stated.  

The association of hypertension control and the number of classes of antihypertensive 

therapy prescribed in the last six months was assessed using multiple logistic 

regression adjusted for gender, age and IRSAD. The analysis was stratified by the time 
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since diagnosis (612 months, 12 years, 35 years, and >5 years). Marginal adjusted 

probabilities of hypertension control in each category were estimated and presented 

with their respective 95% CI.  

The Human Research Ethics Committee of the University of Adelaide exempted this 

study of an ethical review, as it used existing and nonidentifiable data. Access to the 

data for this study was approved by the MedicineInsight Data Governance Committee 

(project 2016–007). 

Results 

Hypertension prevalence 

The mean age of the 1.2 million ‘regular’ adult patients attending a practice within 

MedicineInsight in 2017 was 54.3 years (SD 18.3), and 59.1% were females. Table 1 

shows the prevalence of hypertension was 39.8% (95% CI 38.7%40.9%; n=476,942). 

Hypertension was more frequent in males (48.7%), increased with age, but showed an 

inversetrend relationship with socioeconomic status (hypertension decreased with 

increasing socioeconomic status). Table 1 also shows that 85.3% of all adults with 

diagnosed hypertension (95% CI 84.4%86.2%; n=406,812) had their BP measured and 

recorded in 2017. BP recording was less frequent among those aged 2039 years but 

did not vary according to sex or IRSAD quintiles. 
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Table 1. Prevalence of diagnosed hypertension and blood pressure recording in 2017 

according to sociodemographic variables 

Total sample Adults with hypertension (n=476,942) 

BP recorded in 2017* (n=406,812) 

N % yes 95% CI % yes 95% CI 

Overall 1,198,199 39.8 [38.740.9] 85.3 [84.486.2] 

Sex 

Male 490,109 48.7 [47.549.9] 85.7 [84.886.6] 

Female 708,090 33.8 [32.734.9] 84.9 [83.985.8] 

Age group 

2039 299,124 6.1 [5.86.3] 76.9 [74.978.9] 

4059 398,568 31.0 [30.431.7] 84.3 [83.185.4] 

6079 394,841 61.2 [60.562.0] 86.7 [85.987.5] 

>=80 105,666 78.2 [77.379.2] 84.2 [83.285.2]

IRSAD Quintile 

Highest 284,656 35.6 [34.137.1] 85.0 [83.686.4] 

2nd upper 218,496 36.6 [34.938.2] 85.3 [83.986.7]

Intermediate 267,958 40.9 [39.242.6] 85.4 [84.186.6]

2nd lower 212,938 41.9 [40.143.8] 85.5 [83.787.3]

Lowest 214,151 44.9 [42.946.8] 85.3 [83.986.8]

Crude results presented
BPblood pressure  
* Adult patients with a diagnosis of hypertension who had their BP recorded in 2017 
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Blood pressure control 

Of all patients with hypertension that had their BP recorded in 2017 and were 

managed for at least six months (n=400,530), 54.9% had their BP controlled (95% CI 

54.2%55.5%). The mean SBP and DBP for patients with controlled hypertension were 

125.1 [SD 9.9] and 73.7 [SD 9.0] mmHg, respectively. The corresponding values for 

those with uncontrolled hypertension were 149.3 [SD 12.0] and 83.2 [SD 11.2] mmHg 

(data not shown). Of those with uncontrolled hypertension, 77.5% had grade 1 (140

159/9099 mmHg), 19.4% grade 2 (160179/100109 mmHg) and 3.1% grade 3 

hypertension (≥180/110 mmHg).  

Table 2 presents the proportion of patients with controlled hypertension in patients 

with recorded hypertension in 2017 by sociodemographic characteristics and time 

since diagnosis. BP control was slightly lower in females compared with males or 

among those aged ≥80 years, but there were no differences by socioeconomic status. 

The average time since first hypertension diagnosis was 7.2 years (SD=4.1), with over 

90% of patients with a diagnosis of hypertension of three or more years and 2.4% for 

612 months. Hypertension control was between 8% and 12% lower among patients 

recently diagnosed (612 months) relative to those with a longer time since diagnosis. 
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Table 2. Prevalence of hypertension control* according to sociodemographic 

characteristics and time since diagnosis 

Proportion with controlled blood pressure 

(<140/90mmHg) 

  n % 95% CI 

Overall 400,530 54.9% [54.255.5] 

Sex 

Male 195,159 55.7% [55.056.4] 

Female 205,371 54.1% [53.454.8] 

Age categories 

2039 10,898 55.7% [54.556.8] 

4059 94,041 55.0% [54.355.7] 

6079 219,339 55.7% [55.056.5] 

>=80 76,252 52.0% [51.152.9] 

IRSAD Quintile 

Highest 78,604 55.9% [55.056.9] 

2nd upper 65,910 55.3% [54.056.5] 

Intermediate 93,762 54.3% [53.255.4] 

2nd lower 77,741 54.4% [53.155.7] 

Lowest 84,513 54.6% [53.355.9] 

Time since first recorded diagnosis 

612 months 9,466 48.6% [47.449.8] 

12 years 26,321 53.6% [52.954.4] 

35 years 110,471 55.5% [54.756.2] 

>5 years 254,272 55.0% [54.255.7] 
* The denominator is the total number of adult patients with a diagnosis of hypertension who had their BP 
recorded in 2017 and time since diagnosis ≥6 months (n=400,530 or 84.0% of all patients with hypertension) 
Crude results presented 
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Medications and hypertension control 

The proportion of patients with a record of being prescribed any antihypertensive 

medication increased from 40.8% among those with a hypertension diagnosis of 612 

months to 62.6% among those diagnosed more than five years ago (Figure 2). At the 

same time, having a record of being prescribed three or more classes of 

antihypertensive medications was seven times more likely among those with the 

longest duration since hypertension diagnosis (13.6%) compared to those with the 

shortest time since hypertension diagnosis (1.9%).  

Figure 3 presents hypertension control by the number of classes of antihypertensives 

recorded as having been prescribed, stratified according to the time since diagnosis. In 

general, the prevalence of hypertension control ranged between 50% and 56% 

independent of the time since diagnosis or the number of classes of antihypertensives 

prescribed.  Those with 612 months since diagnosis and no record of being prescribed 

antihypertensive medication were the only group of patients with a lower prevalence 

of hypertension control (44.3%). Table S2 in the onlineonly data supplement presents 

the class of antihypertensive medications prescribed to patients.  
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Figure 2: Proportion of patients with a record of prescribed antihypertensive 
medication, stratified by the time since diagnosis. The denominator is the total number 
of adult patients with a diagnosis of hypertension who had their BP measured in 2017 
and duration of HT management ≥6 months (n=400,530 or 84.0% of all patients with 
hypertension) 

Figure 3: Prevalence of hypertension control according to the number of classes of 
antihypertensives recorded as having been prescribed, stratified by the time since 
diagnosis. The denominator is the total number of adult patients with a diagnosis of 
hypertension who had their BP measured in 2017 and duration of HT management ≥6 
months (n=400,530 or 84.0% of all patients with hypertension). Error bars indicate the 
95% confidence interval. Results adjusted for age, sex and socioeconomic status.  
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Discussion 

Three findings can be highlighted in this study. First, the prevalence of hypertension 

among adults attending general practice was slightly higher than estimates from the 

community based National Health Survey (NHS) in Australia. Second, even though 

these patients visited a general practice every year, had regular BP checks, and 59.0% 

had a record of having received a prescription for antihypertensive therapy, only a 

little more than half had their BP controlled according to Australian guidelines current 

at the time. Third, patients with a recent hypertension diagnosis (612 months) who 

had no record of being prescribed antihypertensive medication were less likely to have 

their BP controlled than those on antihypertensive medication, or than those with a 

longer duration since their hypertension diagnosis. Moreover, having received two or 

more classes of antihypertensive drugs in the last six months did not provide any 

substantial benefit for hypertension control than those prescribed one class only.  

Almost 40% of adult patients in our study were identified as having hypertension. That 

number is slightly higher than the 34% reported in the NHS in 201718. However, only 

13.6% of adults investigated in that survey selfreported a medical diagnosis of 

hypertension, with the remaining estimated from BP measures, suggesting most 

people with hypertension in Australia are unaware of their condition or their 

diagnosis.[3,6] Only a small number of Australian studies using general practice data 

are available for comparison. The Bettering the Evaluation and Care of Health (BEACH) 

study reported a prevalence of hypertension of 26.6% using actively collected data 

from 8,333 patients performed by 290 general practices across Australia during clinical 
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encounters between 200809. BEACH provided a unique estimate for individuals of all 

ages (14% aged <15 years), hindering comparisons with our findings.[39] Nonetheless, 

the prevalence of hypertension in BEACH and our study is ~2.9 times more frequent 

than the estimated NHS selfreported prevalence of hypertension in 2007  which 

reported a prevalence of 9.4%  (compared to BEACH) and 2017 (compared to 

MedicineInsight).[3,40] Therefore, our findings based on MedicineInsight data seems 

an accurate representation of the burden of hypertension in Australian general 

practice compared with active data collection performed by general practitioners (GPs) 

during facetoface clinical encounters (BEACH). International estimates of the 

prevalence of hypertension using primary care data range from 11% to 55%, and both, 

BEACH and MedicineInsight findings are within that range.[12,19,20,22]  

Discrepancies between EMR data and survey estimates may be the consequence of 

diseasespecific biases (e.g. recall bias in surveys), misclassification due to disease 

definitions, and the prevalence of the investigated condition.[41,42] When comparing 

administrative and survey data, the literature reports agreement of 74% for positive 

hypertension diagnosis with a Kappa of 0.66.[42] People visiting a GP are more likely to 

have their BP checked, which could also explain these discrepancies. Furthermore, our 

denominator differs to that used in a population survey.  

Australian guidelines recommend BP should be assessed at least every 2 years from 

the age of 18 years.[9] However, a recent study investigating a random sample of 

2,384 adults in South Australia showed that 88% had their BP measured in the last 12 

months during a consultation with their GP (up to 95% among those at risk or with 
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CVD).[43] These numbers are similar to our figures using MedicineInsight, as 85% of 

those with hypertension had their BP recorded in 2017, with a higher frequency 

among middleaged or older adults. BP assessment did not vary according to sex nor 

socioeconomic status, suggesting this is a universal care procedure performed by GPs, 

which may support hypertension diagnosis and management.  

Our finding that just over half of patients with hypertension had their BP controlled lies 

within the range reported by other international studies using general practice data 

(27% to 65%).[14,1722] In Australia, a study using BEACH data from 200607 (n=2,618 

patients) reported 59% of patients who had been prescribed antihypertensive 

medication achieved BP control.[44] Some of these studies defined hypertension 

control using different definitions for diabetic patients and proteinuria status.[14,17

19,21,44]  Australian studies using our criteria for hypertension control (≤140/90 

mmHg for all patients) reported BP control ranged between 50% and 55%.[23,25] 

These figures are consistent with data from the Australian NHS, which found that 56% 

of females and 59% of males receiving medication for hypertension had their BP 

controlled.[2]  

In our study, hypertension control was slightly lower in the oldest age group. This may 

reflect reluctance from GPs to achieve targets to avoid adverse events (e.g. 

hypotension, falls), acceptance that older people have higher BP levels or that it is 

more challenging to control, or because of the coexistence of other chronic conditions 

affecting BP control.[17,45] In fact, we identified that the longer the diagnosis of 

hypertension, the more classes of antihypertensive therapy are prescribed to maintain 
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the same level of control (i.e. GPs only added new medications to those who are not 

controlled), which is consistent with the literature.[46]  

Hypertension guidelines recommend lifestyles changes as the primary non

pharmacological measure to achieve BP control, especially among those with newly 

diagnosed hypertension. This would explain why six out of ten patients with recent 

hypertension diagnosis but only a third of those diagnosed more than five years ago 

had no records of being prescribed antihypertensive therapy. However, our findings 

suggest that delaying pharmacological management among new cases appears to 

delay hypertension control. On the other hand, patients with a long history of 

hypertension diagnosis but not prescribed antihypertensive therapy in the last six 

months achieved similar rates of hypertension control to those prescribed 

antihypertensive therapy.   

In recent years there has been a growing interest in the use of twodrug combinations 

as the firststep for antihypertensive treatment.[47] Although we did not explore 

whether different classes of antihypertensive therapy were prescribed sequentially or 

concomitantly, our data suggest there was no advantage related to the prescription of 

two classes of antihypertensive therapy compared to just one among recently 

diagnosed hypertension cases. In a recent British study using EMR and propensity 

score matching, the rate of BP control among those started on a twodrug therapy 

(n=2,807) was 17% higher than among those on monotherapy (n=5,614).[48] However, 

despite a median duration of four months on these regimens, none of the two groups 

achieved more than 50% of hypertension control (40.4% and 35.4%, respectively).  
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The main strengths of this study are the large sample of patients across Australian 

general practice, the use of multiple strategies to improve data quality and how the 

results reflect what is really happening in the community in terms of prescribing and 

BP control. However, the limitations and potential biases of using EMRs for research 

purposes need to be acknowledged.[27,49] The accuracy and completeness of data in 

MedicineInsight may vary by clinician and clinical information system used in each 

general practice. This may have led to the underestimation of the prevalence of 

hypertension. However, the use of multiple criteria to identify patients with 

hypertension likely ameliorated the underestimation.[27] MedicineInsight patients are 

uniquely recorded within a practice but are recorded as a different patient if they 

move between practices. As hypertension is a chronic condition, we assumed that 

patients would mostly visit the same general practice to manage their condition and to 

minimize bias we included only ‘regular’ patients (i.e. at least one consultation per 

year between 20152017). Last we have not examined how different levels of high 

blood pressure influence decisions about medication use.  Conceivably those patients 

with very high blood pressures will be more likely to be commenced on 

antihypertensives and less likely to achieve control, at least initially.  Furthermore we 

have not been able to examine the interplay between side effects, patient compliance 

and therapeutic inertia.  

Despite the limitations, databases of EMRs such as MedicineInsight provide a new tool 

for monitoring hypertension prevalence and control in Australian general practice. This 

is particularly important since the largest Australian study of general practice (BEACH) 

was defunded in 2016.[50]  Italy implemented a multidimensional strategy targeted at 
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the general population, outpatients and highrisk individuals to improve BP control to 

70%. Using EMR data, researchers were able to monitor the effectiveness of this 

strategy over time.[15,22] MedicineInsight may provide a similar opportunity to 

monitor BP control rates in Australia.  

This large crosssectional study, using electronic health records of patients attending 

general practice, highlights that hypertension control continues to be a challenge in 

Australian primary care. Despite hypertension being a condition that can be treated 

with lifestyle modifications and for which effective affordable medication is available, 

just over half had their BP controlled. Continued efforts are required to support 

doctors and patients in the management of hypertension and avoid the deleterious 

consequences of poor control. 
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Supplemental Data File 

Table S1: Classes of Antihypertensive Therapy 

ATC C02: Alpha Blockers 

Methyldopa, Clonidine, Guanfacine, Moxonidine, Prazosin, Hydralazine, Minoxidil,  

Ambrisentan, Bosentan, Epoprostenol, Iloprost, Macitentan, Riociguat, Sildenafil, 

Tadalafil 

ATC C03: Diuretics 

Hydrochlorothiazide, Chlortalidone, Indapamide, Furosemide (Frusemide), Etacrynic 

Acid, Eplerenone, Spironolactone, Tolvaptan 

ATC C07: Beta Blockers 

Oxprenolol, Pindolol, Propranolol, Atenolol, Bisoprolol, Metoprolol, Nebivolol, 

Carvedilol, Labetalol 

ATC C08: Calcium Channel Blockers 

Amlodipine, Felodipinem, Lercanidipine, Nifedipine, Verapamil, Diltiazem 

ATC C09A: Angiotensinconverting enzyme (ACE) inhibitors 

Captopril, Enalapril, Fosinopril, Lisinopril, Perindopril, Quinapril, Ramipril, Trandolapril 

ATC C09B: Angiotensin Receptor Blockers 

Candesartan, Eprosartan, Irbesartan, Losartan, Olmesartan, Telmisartan, Valsartan 
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Figure S1: Criteria for diagnosis of hypertension 

* 9,220 individuals did not meet the diagnosis criteria 

The two top circles are mutually exclusive and therefore no overlap exists.  
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Table S2: Class of antihypertensive medication prescribed 

Class of antihypertensive therapy % of patients prescribed 

ACE inhibitors 33.6 

Angiotensin II receptor blockers 47.4 

Calcium channel blockers 35.2 

Diuretics 31.9 

Beta blockers 20.9 

Alpha blockers 8.7




