
THE NEW ZEALAND  
MEDICAL JOURNAL  

Journal of the New Zealand Medical Association 

 

NZMJ 24 April 2009, Vol 122 No 1293; ISSN 1175 8716 Page 41 

URL: http://www.nzma.org.nz/journal/122-1293/3565/ ©NZMA 

  

 

 

Cardiovascular treatment gaps: closing, but slowly  

Vanessa Selak, Natasha Rafter, Varsha Parag, Andrew Tomlin,  

Stephen Vander Hoorn, Susan Dovey, Anthony Rodgers 

Abstract 

Aim To measure trends in the cardiovascular preventive medication prescribing in 

New Zealand primary care during 2000–2003.  

Methods Demographic, risk factor, and prescribing data from the Dunedin Royal 

New Zealand College of General Practitioners Research Unit database were analysed. 

The data set consisted of men aged at least 45 years and women at least 55 years, who 

consulted a doctor in 2000–2003 in a practice that supplied electronic clinical notes 

(total number varied by year from 24,292 to 30,842).  

Results Cardiovascular risk (as calculated by the Framingham-based [Anderson] risk 

equation) could only be estimated for one-third of the study population due to missing 

risk factor information. In 2000, prescription of both blood pressure- and cholesterol-

lowering medications occurred in 28% of people with established vascular disease 

and 14–16% of people without vascular disease but with a 5-year cardiovascular risk 

over 5%. From 2000 to 2003, the treatment of all patient groups with a 5-year 

cardiovascular risk of >10% (vascular history or not) increased by about 4% per year. 

Those in the 5–10% cardiovascular risk bracket increased treatment by about 3% per 

year.  

Conclusions Cardiovascular medicine treatment gaps in primary care reduced 

between 2000 and 2003 but a significant gap persisted. There is only modest evidence 

that treatment rates are targeted to estimated cardiovascular risk. Data on the 

prescription of these medications by cardiovascular risk needs to be collected, 

analysed, and disseminated on an ongoing basis to enable close monitoring of 

strategies to improve cardiovascular risk assessment and management.  

An analysis of New Zealand primary care data in 2000 revealed that only 28% of 

people with a history of cardiovascular disease (CVD) and 16% of those without 

CVD but with a calculated 5-year CVD risk of 15% or more received blood pressure 

(BP)- and cholesterol-lowering therapy (hereafter combination medication).
1
 The aim 

of the current study was to update this analysis using data from 2001–2003 inclusive.  

Methods 

Data source—The study used demographic, risk factor, and prescribing data from the Dunedin Royal 

New Zealand College of General Practitioners (RNZCGP) Research Unit database. This database 

contains practice records from a self-selected network of general practitioners (GPs) distributed across 

New Zealand.  

Over the study period, GPs regularly contributed patient-register information and other clinical data to 

the database by running extraction programmes from their practice management software. All patient-

identifying information was removed prior to extraction and, if recorded, the National Health Index of 

each patient was encrypted as part of the extraction process.  
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Ethical approval was applied for but not required (personal communication, Chair, Multiregion Ethics 

Committee, 2007).  

Study population—The study population comprised all men aged at least 45 years and all women at 

least 55 years of age, who were recorded in the RNZCGP database as consulting a GP during the 

period 1/1/2000 to 31/12/2003, and whose practice provided full computerised clinical notes.  

For each patient the data included a unique identifier; demographics (age, sex, NZDep2001 [New 

Zealand deprivation index];
2
 CSC [Community Services Card—entitles families on low to modest 

incomes to a subsidy for GP visits and prescriptions], HUHC [High Use Health Card; entitles the 

bearer to the same subsidies as the CSC and can be applied for if a person has visited the GP 12 or 

more times in the previous 12 months]); cardiovascular risk factor information (blood pressure [BP] 

and cholesterol measurements, diabetes status, smoking status); past history of CVD and congestive 

heart failure (CHF); and prescriptions of cardiovascular medications.  

Patients were classified as having diabetes if they had a prescription for oral hypoglycaemics or insulin 

or a Read code diagnosis of diabetes; and as cigarette smokers if there was evidence from free text 

searching or Read codes of regular daily smoking or cessation within the previous 12 months. The 

mean of the latest two measurements for systolic BP, total cholesterol, and high density lipoprotein 

(HDL) in each year were obtained from free text searching, laboratory results, and patient measurement 

tables.  

Identification of cardiovascular history—A history of CVD was defined as a history of angina, 

myocardial infarction, angioplasty, coronary artery bypass graft, transient ischaemic attack, ischaemic 

stroke, or peripheral vascular disease. Patients with CHF were excluded from the study population 

because of the specialised management of this condition.  

Evidence of a history of CVD and/or CHF was obtained from primary and secondary care data over an 

8 year period (1996–2003 inclusive). The data set was searched using Read codes and free text queries 

of clinical notes. Public hospital diagnoses in the form of International Classification of Disease (ICD-

9) codes were obtained from the National Minimum Data Set (NMDS) using an encrypted National 

Health Index number to link the general practice study data with the NMDS.  

A history of CVD identified by diagnostic coding (ICD-9 codes [previously published],
1
 which were 

matched to Read codes) was used in the main analysis and the free text search results were included in 

the sensitivity analysis.  

Calculating CVD risk—Individuals with a history of CVD were classified at greater than 20% risk of 

a CVD event over the next 5 years.
3
 Five-year absolute risk of a CVD event was calculated only for 

individuals without a past history of CVD and who had measurements for systolic BP and total 

cholesterol:HDL cholesterol (TC:HDL) ratio using the Framingham-based (Anderson)
4
 risk equation 

(New Zealand guideline-specific adjusters [e.g. ethnicity] not used
3
).  

Variables included in the equation are sex, age, systolic BP, smoking status, TC:HDL ratio, and 

diabetes status. The estimated 5-year risk was grouped into categories: <5%, 5–<10%, 10–<15%, 15–

<20% and >20%. Mean systolic BP and TC:HDL ratios from the year in question were used in the 

main analysis and any values that were not available were imputed from the other years in the data set 

to calculate CVD risk in the sensitivity analysis. Demographics of those with and without estimated 

CVD risk were compared using t-tests for continuous variables and Chi-squared for categorical.  

Medication groups—Cardiovascular medicines were grouped as follows: 

• BP-lowering agents—angiotensin converting enzyme (ACE) inhibitors, alpha adrenoceptor 

blockers, angiotensin II antagonists, beta adrenoceptor blockers, centrally acting agents, 

dihydropyridine calcium channel blockers, other calcium channel blockers, potassium-sparing 

diuretics, thiazides and related diuretics, vasodilators.  

• Cholesterol-lowering agents—HMG CoA reductase inhibitors (statins), fibrates, resins, 

nicotinic acid. 

In the sensitivity analysis, medicines with BP-lowering effects but other primary indications (e.g. loop 

diuretics, long acting nitrates, antiarrhythmics) were included in the BP-lowering group.  

Assessing the treatment gap and trends—Cross-tabulations were performed of absolute risk 

categories and prescription of one or both medication types. Trends in the use of one or both 

medication types over the period 2000 to 2003 were assessed using the Cochran-Armitage test.  
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Predictors of prescription of combination medication were determined using univariate analysis and 

two multivariate models (models 1 and 2) for data from 2001, 2002, and 2003 (using SAS version 9.1 

[SAS Institute Inc. Cary NC]).  

Explanatory variables in model 1 were absolute 5-year CVD risk, NZDep2001, CSC status, and HUHC 

status. Model 2 used age, sex, systolic BP, TC:HDL ratio, diabetes status, and smoking status (instead 

of absolute 5-year CVD risk as these variables directly affect and are used to calculate CVD risk), as 

well as NZDep2001, CSC status, and HUHC status.  

Variables that demonstrated an association (p<0.05) were included in each of the final multivariate 

models for the outcome of combination medication prescription. Patients without an estimable CVD 

risk were excluded from univariate and multivariate analyses.  

Results 

Study population—Over the period 2000 to 2003, an average of 19 practices were 

eligible (range 16–20) and an average of 106,435 patients consulted these practices 

(range 95,661–116,771) each year. Date of birth or sex was missing from the records 

of 1% of patients. From the remainder, an average of 29,663 fitted the age criteria 

annually (range 26,093–32,882). After excluding those with a history of congestive 

heart failure (6%), the study population consisted of 25,384, 24,292, 30,842, and 

30,551 individuals in 2000, 2001, 2002, and 2003, respectively.  

CVD risk—A history of CVD based on ICD-9 or Read codes was present in an 

average of 3,311 individuals (12% of the study population). In the more sensitive 

strategy, which included free text searching, the percentage of the study population 

with a history of CVD nearly doubled (to 21%).  

Among those without a history of CVD (based on ICD-9 or Read codes), absolute 

CVD risk could be calculated for 21% of patients in 2000, 22% in 2001, 24% in 2002, 

and 27% in 2003. This left two-thirds of people with an unknown CVD risk status 

(i.e. neither a history of CVD nor a calculable CVD risk).  

Using more sensitive methods for detecting a history of CVD and CHF, and imputing 

the values of systolic BP or TC:HDL ratio, increased the percentage of people with an 

estimable CVD risk from 33% to 53%. Those with an estimable CVD risk were more 

likely to be older, have lower TC:HDL ratios, be smokers, have diabetes, and be CSC 

or HUHC holders. These results were consistent when more sensitive methods for 

detecting history of CVD and CHF were used, and when systolic BP and TC:HDL 

ratio were imputed (only done for 2001–2003 inclusive). 

Medication use by absolute risk—The percentage of patients with CVD risk ≥15% 

that were prescribed both medications increased by about 5% a year between 2000 

and 2003 (from 25% to 39%) (Table 1).  

 

Table 1. Percentage of people prescribed combination medication, by year and 

CVD risk category 
 

5-year CVD risk  >15%*—% (n/N) <15%—%(n/N) 

2000 

2001 

2002 

2003 

25 (1240/4940) 

28 (1134/4044) 

35 (1774/5105) 

39 (1831/4677) 

12 (436/3494) 

17 (588/3520) 

22 (1069/4949) 

24 (1391/5722) 

*History of CVD or calculated risk. 
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Among those with CVD risk ≥15%, patients with a history of CVD were more likely 

to be prescribed combination medication than those without a history but with a 

calculated CVD risk ≥15% (Table 2).  

 

Table 2. Percentage of people prescribed combination medication, by year and 

CVD risk category 
 

5-year CVD 

risk 

History of CVD 

% (n/N) 

>20%* 

% (n/N) 

>15–20%*  

% (n/N) 

>10–15%*  

% (n/N) 

>5–<10%* 

% (n/N) 

<5%* 

% (n/N) 
2000 

2001 

2002 

2003 

28 (1069/3855) 

32 (905/2869) 

38 (1295/3442) 

42 (1293/3079) 

16 (91/570) 

20 (120/590) 

29 (242/840) 

35 (264/750) 

16 (80/515) 

19 (109/585) 

29 (237/823) 

32 (274/848) 

14 (145/1008) 

21 (207/982) 

27 (385/1413) 

32 (463/1458) 

14 (211/1507) 

18 (278/1534) 

24 (507/2120) 

25 (646/2547) 

8 (80/979) 

10 (103/1004) 

13 (177/1416) 

16 (282/1717) 
*Calculated. 

 

The trend in the increase in prescribing of combination therapy was statistically 

significant across all CVD risk groups (Figure 1).  

 

Figure 1. Percentage prescribed combination therapy by 5-year CVD risk group, 

by year 
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Over the same time period, the proportion of patients receiving BP-lowering therapy 

increased slightly and those receiving cholesterol-lowering therapy increased to a 

greater extent, across all CVD risk groups (trend statistically significant for BP- and 

cholesterol-lowering therapy separately as well as in combination). For example, for 

those with a history of CVD the percentage of patients receiving BP-lowering therapy 

increased from 67 to 70% from 2000 to 2003, whereas the percentage receiving 

cholesterol-lowering therapy over the same time period increased from 33 to 47%.  

When more sensitive methods were used for detecting history of CVD and CHF, and 

when missing systolic BP and TC:HDL ratio were imputed, the observed trends were 

comparable but the treatment gaps were even larger. 

Predictors of medication use—In univariate analysis, medication use (combination 

medication and BP- and cholesterol-lowering medications separately) was 

significantly greater among groups with 5-year CVD risk ≥7.5% than those with CVD 

risk <7.5% in 2001–2003. History of CVD was more strongly associated with 

combination therapy prescribing than calculated CVD risk ≥15% over the same time 

period (Table 3).  

 

Table 3. Association between combination therapy and 5-year CVD risk group, 

by year (univariate and multivariate analysis) 
 

5-year CVD risk group History of CVD Calculated risk 

≥15% 

Calculated risk 

≥7.5–<15% 

Calculated risk 

<7.5% 

Unadjusted OR 

(95% CI) 

3.0 (2.5–3.5) 1.6 (1.3–1.9) 1.6 (1.4–2.0) 1.0  

p<0.001 

2001 

Adjusted* OR 

(95% CI) 

2.8 (2.3–3.3) 1.4 (1.1–1.7) 1.6 (1.3–1.9) 1.0 

p<0.001 

Unadjusted OR 

(95% CI) 

3.0 (2.6–3.4) 2.0 (1.7–2.3) 1.8 (1.6–2.1) 1.0 

p<0.001 

2002 

Adjusted* OR 

(95% CI) 

2.8 (2.5–3.2) 1.9 (1.6–2.2) 1.8 (1.5–2.0) 1.0 

p<0.001 

Unadjusted OR 

(95% CI) 

2.9 (2.6–3.3) 2.1 (1.8–2.3) 1.7 (1.5–1.9) 1.0 

p<0.001 

2003 

Adjusted* OR 

(95% CI) 

2.6 (2.3–2.9) 1.8 (1.6–2.1) 1.6 (1.4–1.8) 1.0 

p<0.001 
*Adjusted for NZDep2001, CSC status, and HUHC status if statistically significant association (p<0.05) (Model 1). 

 

In multivariate analysis (model 1), the prescription of combination medication was 

significantly more likely among all CVD risk groups with CVD risk of at least 7.5%; 

history of CVD was the strongest predictor of prescription for combination therapy 

(Table 3).  

People with calculated CVD risk ≥15% were no more likely to be prescribed 

combination therapy than those with calculated CVD risk 7.5–<15%. CSC status was 

the other consistent predictor of prescription for combination therapy in 2001-2003 in 

the main analysis (those with a CSC were more likely to be prescribed combination 

therapy than those who did not have one).  
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In the other multivariate model (2), men, older people (≥55 years in 2001; ≥65 years 

in 2002 and 2003), those with lower TC:HDL ratios and those with a CSC or HUHC 

were more likely to be prescribed combination medication in 2001–2003.  

Comparable results were achieved for the univariate and multivariate analyses using 

more sensitive methods for detecting history of CVD and CHF, using a broader 

definition of BP-lowering medications and imputing systolic BP and TC:HDL ratio.  

Discussion  

CVD risk could only be estimated for a third of the study population. While this 

increased when a more sensitive definition of CVD and CHF were used and when 

systolic BP and TC:HDL values were imputed, a significant risk factor documentation 

gap (almost half of the study population) persisted. This is despite guidelines from the 

1990s recommending regular measurement of BP and cholesterol in adults.
5–7

 Other 

NZ studies have also demonstrated sizeable gaps in CVD risk factor documentation.
8–

10
  

In 2000, prescription of combination therapy occurred in 28% of people with 

established vascular disease and 14-16% of people without vascular disease but with a 

5-year CVD risk over 5%. From 2000 to 2003, the treatment of all patient groups with 

a 5-year CVD risk of >10% (vascular history or not) increased by about 4% per year. 

Those in the 5–10% CVD risk bracket increased treatment by about 3% per year.  

When more sensitive methods were used for detecting history of CVD and CHF, and 

when missing systolic BP and TC:HDL ratio were imputed, the observed trends were 

comparable but the treatment gaps were even larger. Of all people prescribed 

combination therapy, only 57% had CVD risk ≥15% in 2003 (62% in 2002, 66% in 

2001, 74% in 2000).  

While it was only in 2003 that advice for the management of all CVD risk factors in 

the prevention of CVD was integrated into an official New Zealand guideline,
3
 

guidelines from as early as 1992 emphasised the importance of basing CVD treatment 

decisions on absolute CVD risk
5
 and the updated risk-benefit prediction guide in 2000 

showed the clear benefit of prescribing BP- and cholesterol-lowering medication for 

those with CV risk ≥15%.
11

 Further, by April 2002 special authority requirements for 

simvastatin had been removed.
12

  

This study uses a pre-existing national database to retrospectively analyse electronic 

primary care records, employing the same methods as an earlier study to establish 

trends in the prescription of cardiovascular preventive medications in primary care. 

Data were supplied by self-selected GPs.  

The Dunedin RNZCGP Research Unit found that, compared to data from a random 

sample of GPs, data from the Research Unit had comparable patient morbidity and 

prescribing, but reduced rates of laboratory investigation.
13

 These results are therefore 

likely to be generalisable to other GPs in New Zealand.  

As with the earlier analysis,
1
 the level of missing data was very high. One factor that 

may have contributed to this was that, for many practices, when study data were input 

into general practice records, there was no file structure to allow for the systematic 
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recording of variables in the Framingham risk equation (such as BP, cholesterol). This 

shortfall has since been remedied by the addition of a “measurements” file.  

It was hoped to augment the earlier analysis by including ethnicity data. However, 

this variable was not included in this analysis because ethnicity was: 1) often missing 

(e.g. 22% of records in 2001), 2) inconsistently coded (e.g. 11% of records in 2007 

used letters instead of the Statistics New Zealand numerical code system) and 3) 

obtained from different sources with different ethnicity outputs (prioritised ethnicity 

obtained from National Health Index database; first recorded ethnicity obtained from 

general practice records).  

A major limitation of this article is that data beyond 2003 were not available. Options 

for obtaining nationally representative prescription data include the Dunedin 

RNZCGP Research Unit database, the Diabetes Cohort Study and the PREDICT 

database.  

While the Dunedin RNZCGP Research Unit database has the advantage of providing 

access to data that is not part of an intervention to improve CVD risk assessment and 

management (as is the case with the Diabetes Cohort Study and the South Link Health 

Diabetes Register—which collect data from the Diabetes Get Checked 

programme,
14,15

 and the PREDICT database—which collects data as part of an 

integrated electronic decision support programme
16

) additional funding is required to 

enable data extraction and maintenance of this database beyond 2003.  

Advantages of the Diabetes Cohort Study and PREDICT database over the Dunedin 

RNZCGP Research Unit database are that their collection of ethnicity data is more 

reliable,
14,17

 and they are both now collecting data on the use of aspirin, in addition to 

BP- and cholesterol-lowering medication (Personal communication, Sue Wells and C 

Raina Elley, 2007).  

An additional potential source of such information is District Health Boards New 

Zealand (DHBNZ)’s Primary Health Organisation (PHO) Performance Programme, 

which has included the proportion of people with CVD risk ≥15% prescribed statins 

as one of their clinical performance indicators since 1 July 2007.
18

 However, clinical 

performance indicator information is not yet publicly available.  

The RNZCGP Research Unit databases were in 2003 the most comprehensive data 

source for all conditions encountered in primary care settings in New Zealand. A 

number of strategies have been used to facilitate systematic, population-based CVD 

risk assessment and management. These approaches have ranged from a focus on 

patients (e.g. PHARMAC’s One Heart, Many Lives social marketing campaign
19

), 

practitioners (e.g. implementation of PREDICT
TM

 electronic clinical decision 

support
16

), administration (e.g. systems changes and audit as part of the Bold Promise 

Project
9
) to a focus on economics (e.g. DHBNZ’s PHO Performance Programme

18
).  

The cardiovascular polypill is an additional strategy that is being developed as a 

method of increasing the proportion of people with indications for cardiovascular 

preventive medications who are prescribed and take them.
20

  

Systematic, population-based collection, analysis and dissemination of data on the 

prescription of cardiovascular preventive medication by CVD risk is required to 

monitor the effectiveness of all of these strategies. The usefulness of such data will be 
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optimised if it is provided in a timely fashion and on an ongoing basis and includes 

feedback and encouragement to those who record the data in the first place.  
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