
Br J Clin Pharmacol 1997; 44: 577–582

A prescription survey in a hospital hypertension outpatient clinic
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Aims The objective of this study was to investigate drug utilization in the
management of hypertension in Hong Kong.
Methods We conducted a prescription survey to examine the use of antihypertensive
drugs in a hypertension clinic in a regional hospital and the resulting expenditure
incurred. The use of concurrent medications such as antidiabetic drugs and lipid-
lowering agents was also examined.
Results During a 7-week study period, 530 prescriptions were collected. All except
14 patients received antihypertensive drugs with 262 (50.8%) on monotherapy and
254 (49.2%) on combination therapy. Calcium channel blocking agents and
b-adrenoceptor blocking agents were the two most popular antihypertensive drugs
used in both monotherapy (38% and 31%, respectively) and combination therapy
(27% and 33%, respectively). Forty-nine patients (19%) received three antihyperten-
sive drugs or more. The number of antihypertensive drugs showed a significant
positive correlation with the duration of attendance at the clinic (r=0.88, P<0.001).
Of the total 530 prescriptions, 5.6% and 10% contained antidiabetic drugs and lipid-
lowering agents, respectively. Calcium channel blocking agents, angiotensin
converting enzyme (ACE) inhibitors and lipid lowering agents, accounted for 82%
(HK$211 654; £1#HK$12) of the total drug expenditure (HK$258 115). Seventy-
nine percent of the lipid lowering agents prescribed were hydroxymethylglutaryl
coenzyme A (HMG CoA) reductase inhibitors. Amlodipine accounted for 26% of
usage but contributed to 41% of the overall costs of calcium channel blocking
agents. a1-adrenoceptor blocking agents were only used infrequently and were the
most expensive class of drugs, due to the preferred use of doxazosin rather than
prazosin which is far cheaper than the former.
Conclusions In view of the use of these often costly drugs for long-term therapy,
monitoring of their use and its correlation with clinical outcomes and quality of life
is essential to ensure the optimal use of health care resources.
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In Hong Kong, the prevalence of hypertension has been
Introduction

reported to be 10–15% amongst subjects of working age
[7]. Here, due to the lack of a comprehensive primaryThe beneficial effects of the optimal control of blood pressure

on mortality and cardiovascular morbidity have been con- health care system and health insurance policy, many patients
with chronic conditions such as hypertension seek treatmentfirmed in epidemiological and interventional studies [1, 2].

However, due to the high prevalence of hypertension and in public hospital clinics where they pay a nominal fee
inclusive of consultation and drug costs (HK$60#£5). Wethe requirement of chronic medications, the drug treatment

cost represents a major issue in health economics. In developed have previously reported that over 30% of prescriptions
issued at a hospital medical clinic contained antidiabetic orcountries, the expenditure on antihypertensive therapy has

increased sharply in recent years due to the increasing use of cardiovascular drugs or both [8]. In this study, we examined
the use of antihypertensive drugs and concomitant medi-the newer and more expensive drugs such as calcium channel

blocking agents and angiotensin converting enzyme (ACE) cations in a hospital hypertension clinic and the resulting
expenditure incurred.inhibitors [3–5]. Furthermore, due to the frequent coexistence

of hypertension, diabetes mellitus and hyperlipidaemia [6], the
coprescribing of these long-term medications further increases

Methodsthe treatment costs for these patients.
In Hong Kong, patients attending hospital outpatient clinics
receive their medications from the pharmacy located on theCorrespondence: Dr Sophie Chang Department of Pharmacy The Chinese University

of Hong Kong Shatin New Territories, Hong Kong. same site and no extra fee is charged for the medications.
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Thus, data collection in prescription surveys largely reflect analysis was used to calculate the correlation coefficient
between the duration of attendance at the clinic and thethe pattern of drug utilization in these health care institutions.

The present study was conducted in the specialist clinic of number of drugs prescribed. Between group comparisons
were performed using the Chi-square test, analysis ofthe Prince of Wales Hospital. The latter is the regional

hospital of the eastern New Territories (NT) of Hong Kong variance (anova) or Student’s t-test as appropriate. A P
value <0.05 (2 tailed) was considered to be significant.with a catchment population of over 1 million. Patients

attending the hypertension clinic are referred mainly from
the community or discharged from the same hospital.

Results
Prescriptions issued from the hypertension clinic were

collected consecutively during a 7-week period in 1996. A total of 530 prescriptions were collected. Table 1
summarizes the information recorded from these prescrip-Doctors were not informed of the survey to avoid possible

changes in their prescribing habits. The clinic registration tions. All except 14 patients received antihypertensive drugs.
b-adrenoceptor blocking agents (51%), calcium channelnumber, patient name, sex, age, duration of treatment,

number of prescription items and treatment regimen were blocking agents (49%) and ACE inhibitors (27%) were the
most popular drugs. There was also a significant number ofrecorded. Since the prefix of the clinic number (e.g.

86/M1234) indicates the year when the patient first attended patients receiving concurrent antidiabetic drugs or lipid-
lowering agents. The number of antihypertensive drugsthe clinic, the duration of follow up at the clinic was also

estimated. In the case of 86/M1234, the patient would prescribed was significantly associated with the duration of
attendance at the clinic (r=0.88 P<0.05).have been attending the clinic for 11 years in 1997.

Antihypertensive drugs were categorized according to the There was a tendency for ACE inhibitors to be used
more frequently (19.1% vs 15.5%) and diuretics lessBritish National Formulary [9]. The categories were

diuretics, b-adrenoceptor blocking agents, calcium channel frequently (13.9% vs 16.6%) in men than women. Calcium
channel blocking agents were used more frequently (36% vsblocking agents, angiotensin converting enzyme (ACE)

inhibitors, a1-adrenoceptor blocking agents and centrally 27.5%) and b-adrenoceptor blocking agents less often (28%
vs 35%) in elderly patients (≥60 years).acting drugs (methyldopa). The unit cost of each drug was

obtained from the Prince of Wales Hospital Drug Formulary A total of 262 patients (50.8%) were on monotherapy
and 254 (49.2%) were on combination therapy. Calcium[10] and the total drug cost was then calculated.
channel blocking agents (38%) and b-adrenoceptor blocking
agents (31%) were the two most commonly prescribed

Statistical analysis
antihypertensive drugs in monotherapy. Table 2 summarizes
the pattern of use of antihypertensive drugs in patientsThe statistical analysis was performed using the Microsoft

Excel for Windows and Statistical Package for Social Science receiving combination therapy, 19% of whom received
three antihypertensive drugs or more. Calcium channelfor Windows on an IBM-PC. Data are shown as mean± s.d.

or median (range) as appropriate. The Pearsons correlation blocking agents and b-adrenoceptor blocking agents were

Table 1 The details of 530 prescription
collected from a hospital based
hypertension clinic in Hong Kong
during a 7-week study period.

Number of prescriptions: 530
Male: 230
Female: 300

Age:
Male: 54±13 years
Female: 53±12 years
% of patients over 60 years old 36%

Number of items: 2.3±1.2
Range 1–7
% of prescriptions >3 items 17%

Duration of the prescriptions (weeks): 15±5
Range 1–26
% of prescriptions with duration >16 weeks 37%

Number of prescriptions with antihypertensive drugs: 516
Patients treated with b-adrenoceptor blocking agents: 265 (51%)
Patients treated with calcium channel blocking agents: 255 (49%)
Patients treated with ACE inhibitors 140 (27%)
Patients treated with diuretics 126 (24%)
Patients treated with methyldopa 18 (3.5%)
Patients treated with a1-adrenoceptor blocking agents 13 (2.5%)

Number of patients treated with monotherapy: 262 (50.8%)
Number of patients treated with combination therapy: 254 (49.2%)
Number of patients treated with antidiabetic drugs: 29 (5.6%)
Number of patients treated with lipid lowering agents: 52 (10%)

Mean±s.d.
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Table 2 The patterns of use of antihypertensive drugs in patients treated with combination therapy.

Number

% of
Drug classes combinations Total prescriptions

Two drugs combinations (81)
Diuretic+methyldopa 3 1.2
b-adrenoceptor blocker+diuretic 38 14.9
b-adrenoceptor blocker+calcium channel blocker 81 32.0
b-adrenoceptor blocker+methyldopa 3 1.2
b-adrenoceptor blocker+a1 -adrenoceptor blocker 4 1.5
*Calcium channel blocker+diuretic 8 3.1
Calcium channel blocker+a1-adrenoceptor blocker 2 0.8
Calcium channel blocker+methyldopa 2 0.8
ACE inhibitor+diuretic 18 7.1
*ACE inhibitor+b-adrenoceptor blocker 16 6.3
ACE inhibitor+calcium channel blocker 25 9.8
ACE inhibitor+methyldopa 3 1.2
Diuretic+a1-adrenoceptor blocker 2 0.8

Three drugs combinations (18)
*b-adrenoceptor blocker+calcium channel blocker+diuretic 13 5.11
b-adrenoceptor blocker+calcium channel blocker+a1-adrenoceptor blocker 1 0.4
b-adrenoceptor blocker+calcium channel blocker+methyldopa 3 1.2
Calcium channel blocker+a1-adrenoceptor blocker+methyldopa 1 0.4
*ACE inhibitor+b-adrenoceptor blocker+diuretic 5 1.9
*ACE inhibitor+b-adrenoceptor blocker+calcium channel blocker 19 7.4
*ACE inhibitor+calcium channel blocker+diuretic 4 1.5

Four drugs combinations (1)
*Diuretic+b-adrenoceptor blocker+calcium channel blocker+a1-adrenoceptor blocker 1 0.4
*Diuretic+a1-adrenoceptor blocker+calcium channel blocker+b-adrenoceptor blocker 2 0.7

Total 254 100

*less desirable combination.
% of prescriptions: Percentage of total prescriptions in the combination therapy.

the most popular drugs used in various combinations with increased the treatment cost considerably especially when
the duration of prescription was allowed for. Prescriptionsother agents. The combinations were considered to be

suboptimal in 26.8% of patients. containing a1-adrenoceptor blocking agents were the most
expensive, mainly due to the preferred use of doxazosin toTwenty-nine patients (5.6%) were also receiving oral

hypoglycaemic agents (OHA) and considered to have prazosin, with the former being 20 fold higher in unit cost
(doxazosin 2 mg HK$4.00 vs prazosin 1 mg HK$0.20).diabetes mellitus. In these patients, there was a tendency

for calcium channel blocking agents (44.6% vs 30.4%) and The total drug expenditure in this clinic during the
7-week study period was HK$258 115 (£21 510). Figure 1ACE inhibitors (25.5% vs 16.7%) to be used more often

than in patients not receiving OHA (n=487). Moreover, shows the percentages of drugs used and the total drug
expenditure. Compared with the b-adrenoceptor blockingb-adrenoceptor blocking agents (17.1% vs 33.2%) and

diuretics (4.2% vs 15.7%) were used less frequently in these agents and diuretics, the expenditure on ACE inhibitors,
calcium channel blocking agents and a1-adrenoceptor block-diabetic patients. Fifty-two patients (10%) were prescribed

lipid-lowering agents and of these, the majority (79%) were ing agents were disproportionately higher in relation to their
use. Metoprolol (44.8%) and atenolol (46.4%) were the twogiven a HMG CoA reductase inhibitor. In these 52 patients,

calcium channel blocking agents (37.5% vs 30.4%) and ACE most commonly prescribed b-adrenoceptor blocking agents
while the predominant ACE inhibitor used was enalaprilinhibitors (20.8% vs 16.7%) were the preferred agents while

the b-adrenoceptor blocking agents (25% vs 33.2%) and (73%). Figure 2 shows the percentages of total prescribing
and expenditure within the class of calcium channel blockingdiuretics (12.5% vs 15.7%) were used less frequently than in

the patients not treated with lipid lowering agents. agents. Amlodipine and nifedipine (slow release) were the
two main calcium channel blocking agents prescribed.Table 3 summarizes the average monthly cost of prescrip-

tions involving the various antihypertensive drug classes. Despite amlodipine only accounting for 26% of the calcium
channel blockers used, it accounted for 41% of the overallPrescriptions just for diuretics were the cheapest while the

use of ACE inhibitors and calcium channel blocking agents expenditure on these agents.
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Table 3 The expenditure, mean
duration of prescribing and mean
monthly cost of different classes of
antihypertensive drug.

Number of prescriptions
containing various **Mean *Total †Mean

antihypertensive drug duration expenditure monthly
type (months) (HK$) cost (HK$)

ACE inhibitors (n=140) 3.5±1.14 58 812 118±54.4
b-adrenoceptor blocking 3.6±1.19 24 116 24.0±31.7

agents (n=265)
Calcium channel blocking 3.7±1.06 100 911 113±100

agents (n=255)
Diuretics (n=126) 3.6±1.21 2593 6.30±5.7
a1-adrenoceptor blocking 3.7±0.93 7252 157±122

agents (n=13)
Methyldopa (n=18) 3.7±1.16 1386 19.5±7.74

£1#HK$12.
Mean±s.d.
*Total expenditure due to that class of drug in the survey.
**Mean duration of the prescriptions having that class of drug.
†Monthly cost of each prescription containing a particular class of antihypertensive drug=

Total drug expenditure due to the antihypertensive drug class

total number of prescriptions×duration of prescription (months)

.

Figure 1 Utillization and expenditure
patterns of antihypertensive drugs in this
study.
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Figure 2 Percentage of utilization and
expenditure for different calcium
channel blockers in the study.
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logical methods which provide a relatively unbiased picture
Discussion

of prescribing habits. This kind of survey allows the
identification of areas of aberrant or suboptimal prescribing

Patients’ characteristics and prescribing patterns
for further evaluation. The advantages of being able to
evaluate large numbers of prescriptions cost-effectively offsetsDrug utilization has been defined by the World Health

Organization (WHO) as the marketing, distribution, pre- the disadvantages of not having details such as outcome
indicators and patient histories. The resources required toscription and use of drugs in a society, with special emphasis

on the resulting medical, social and economic consequences review case notes and clinic records reliably also greatly
reduces the number of patients who can be surveyed.[11]. Prescription surveys are one of the pharmacoepidemio-
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In this study, ACE inhibitors were preferred to diuretics may reflect deteriorating patient compliance rather than
attenuation in drug efficacy. Although treatment compliancein men compared with women. A higher incidence of

coronary arterial disease has been reported in men [14]. In was not assessed in this study, poor treatment compliance is
well recognized amongst patients taking long-term medi-light of the putative cardioprotective effects of ACE

inhibitors post myocardial infarction [15], this may account cations especially in those on complex regimens [22].
for their higher use in the male group. Another reason for
this gender difference may be related to the adverse effects Drug utilization and expenditure pattern
of diuretics on sexual dysfunction which occurs less
frequently with ACE inhibitors [12, 13]. Compared with Calcium channel blocking agents and b-adrenoceptor block-

ing agents were the two most commonly prescribedthe younger patients, elderly patients (≥60 years) were
prescribed calcium channel blocking agents more frequently antihypertensive agents used for both monotherapy and

combination therapy. However, the former accounted forand b-adrenoceptor blocking agents less frequently. Side-
effects such as fatigue and postural hypotension are not 50% of the total drug expenditure compared with 12% for

the b-adrenoceptor blocking agents. Much of the expendi-uncommon in elderly patients treated with b-adrenoceptor
blocking agents and older subjects appear to respond less ture on calcium channel blocking agents was also due to

the high cost of amlodipine. Although this drug has beenwell to such agents [16]. Furthermore, elderly patients are
claimed to have a better blood pressure response to calcium shown to be well tolerated in patients with heart failure

[23], there are to date still no long-term data on clinical endchannel blocking agents probably due to their low renin
and salt replete state [17–19]. These various factors may points such as cardiovascular events for the calcium channel

blocking agents as a therapeutic class [24]. The use ofcontribute to the increased use of calcium channel blocking
agents in the elderly population. calcium channel blocking agents as a first line therapy is

therefore much debated.
Similarly, ACE inhibitors were used in 17% of the

Monotherapy vs combination therapy
prescriptions but accounted for 30% of the total expenditure.
The cardio-[15] and renoprotective effects [25] of ACENearly half of the patients attending this clinic received

combination therapy. Although monotherapy is associated inhibitors independent of blood pressure reduction have
now been confirmed in some patient groups. However,with improved patient compliance and a lower incidence of

side-effects, combination therapy is often required for the unlike b-adrenoceptor blocking agents and diuretics [1, 2],
long-term mortality data are also lacking for this class ofoptimal control of blood pressure and other cardiovascular

complications. When combination therapy is required, drugs agents in patients with essential hypertension.
Despite the infrequent use of a1-adrenoceptor blockingwith synergistic actions are preferred enabling low dosages

to be used [20]. A calcium channel blocking agent is often agents in this study, the preferred usage of doxazosin to
prazosin, with a 20 fold difference in terms of unit cost, hascoadministered with a b-adrenoceptor blocking agent to

counteract the tachycardia associated with the former. led to the disproportionately high overall expenditure due
to prescriptions containing this class of agents. In WesternSimilarly, the use of an ACE inhibitor may attenuate the

stimulation of the renin angiotensin system by diuretic countries, the use of diuretics and b-adrenoceptor blocking
agents is declining while that of the calcium channeltherapy. However, some combination therapies are generally

considered to be less desirable such as the use of an ACE blocking agents and ACE inhibitors is increasing [26].
However, in view of the lack of long-term morbidity andinhibitor with a b-adrenoceptor blocking agent and the

combination of a calcium channel blocking agent with a mortality data with these newer agents in patients with
essential hypertension, the cost effectiveness of this trend isthiazide diuretic. These combinations appear to have little

if any additive effects in blood pressure reduction and in the still very much in question [24, 27, 28].
Hypertension, diabetes and hyperlipidaemia frequentlycase of patients treated with a1-and/or b-adrenoceptor

blocking agents, the efficacy of centrally acting adrenergic coexist [6]. In our study, 16% of patients were receiving
concurrent antidiabetic or lipid lowering agents, the latteragents may be reduced [19].

In our survey, the combination of antihypertensive drugs mainly involved the HMG CoA reductase inhibitors. This
class of drug accounted for 17.7% of the total drugprescribed was considered to be suboptimal in 26.8% of

patients although it is possible that these combinations were expenditure in spite of only 6% of total drug usage. Due to
their relatively neutral effects on glucose and lipid metabolismprescribed for treatment of concomitant diseases rather than

to control blood pressure. Nevertheless, it was not practical [29], calcium channel blocking agents and ACE inhibitors
were the preferred antihypertensive drugs in these patients.to retrieve the medical records to see if there were any

clues to explain the prescribers’ decision. Irrespective of the Furthermore, due to the increased risks of complications
such as proteinuria and cardiovascular diseases in theseunderlying reasons for these therapeutic regimens, in a busy

clinic like the one in the present survey, doctors often have patients, the use of ACE inhibitors may have additional
advantages [15, 25]. However, there is some evidence thatlittle incentive to change therapeutic regimens despite their

suboptimal nature, when patients appear to be clinically ACE inhibitor monotherapy is relatively less efficacious in
reducing blood pressure than calcium channel blockingstable since this will lead to more frequent clinic visits. We

also found that the longer the patients had been attending agents in NIDDM patients who are often salt replete [30].
Since these patients were attending a ‘Hypertensionthe clinic, the more antihypertensive drugs were being

prescribed. This finding suggests that therapy tended to be Outpatient Clinic’, the majority were assumed to have
hypertension. However, in this study, only limited patientstepped up rather than down in these busy clinics which
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the regression dilution bias. Lancet 1990; 335: 765–774. medication—controlling or co-operating with patients? Int

2 Collins R, Peto R, MacMahon S, et al. Blood pressure, J Cardiol 1995; 47: 257–268.
stroke, and coronary heart disease: Part 2, short-term 23 Packer M, O’Connor CM, Ghali JK, et al. Effect of
reductions in blood pressure: overview of randomised drug amlodipine on morbidity and mortality in severe chronic
trials in their epidemiological context. Lancet 1990; 335: heart failure. N Engl J Med 1996; 335: 1107–1114.
827–838. 24 Editorial. Calcium channel blockers: managing uncertainty.

3 Strube G. Prescribing within a budget. Practitioner 1993; 237: Lancet 1996; 328: 487–489.
73–75. 25 Lewis EJ, Hunsicker LG, Bain RP, Rohde RD. The effect of

4 Ferguson RI, Salmond CE, Maling TJB. The Nelson angiotensin-converting-enzyme inhibition on diabetic
Prescribing Project. A programmed intervention in general nephropathy. N Engl J Med 1993; 329: 1456–1462.
practice in New Zealand. PharmacoEconomics 1995; 7: 26 Manolio TA, Culter JA, Furberg CD, Psaty BM, Whelton
555–561. PK, Applegate WB. Trends in pharmacologic management of

5 Dean M. News and Comment: London Perspective—curbing hypertension in the United States. Arch Intern Med 1995; 155:
the drugs bill. Lancet 1992; 340: 1531–1532. 829–837.

6 DeFronzo RA, Ferrannini E. Insulin resistance. A 27 Alderman MH, Madhavan S, Cohen H. Antihypertensive
multifaceted syndrome responsible for NIDDM, obesity, drug therapy. The effect of JNC criteria on prescribing
hypertension, dyslipidemia, and atherosclerotic cardiovascular patterns and patient status through the first year. Am
disease. Diabetes Care 1991; 14: 173–194. J Hypertens 1996; 9: 413–418.

7 Chan JCN, Cheung JCK, Lau EMC, Woo J, Swaminathan 28 Alderman MH. Which antihypertensive drugs first—and why!
R, Cockram CS. The Metabolic Syndrome in Hong Kong J Am Med Assoc 1991; 267: 2786–2787.
Chinese—the inter-relationships amongst its components 29 Lithell HOL. Effect of antihypertensive drugs on insulin,
analysed by structural equation modeling. Diabetes Care 1996; glucose, and lipid metabolism. Diabetes Care 1991; 40:
19: 953–959. 203–209.

8 Lau GSN, Chan JCN, Chu PLM, Tse DCK, Critchley JAJH. 30 Chan JCN, Nicholls MG, Cheung CK, Law LK,
Use of anti-diabetic and antihypertensive drugs in hospital and Swaminathan R, Cockram CS. Factors determining the blood
outpatient settings in Hong Kong. Ann Pharmacother 1996; 30: pressure response to enalapril and nifedipine in hypertension
232–237. associated with NIDDM. Diabetes Care 1995; 18: 1001–1006.

9 Cardiovascular drugs. In British National Formulary. Number
32, Mehta DK, executive editor. London: The Pharmaceutical (Received 3 March 1997,

accepted 1 August 1997 )Press, 1996: 74–100.

© 1997 Blackwell Science Ltd Br J Clin Pharmacol, 44, 577–582582


