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Profiles of discontinuation and switching of thiazide
diuretics: a cohort study among 9398 Chinese
hypertensive patients

Martin CS Wong1, Xuefen Su1, Johnny Y Jiang2, Jin-Ling Tang1 and Sian M Griffiths1

This study tested the hypothesis that younger, male patients or new clinic visitors, who were prescribed thiazide diuretics were

more likely to have drug discontinuation and switching. All adult patients who visited any primary care clinic in one territory

of Hong Kong, and who were prescribed a thiazide diuretic from January 2004 to June 2007 were included. The rates of

discontinuation and switching, separately, 180 days after thiazide prescriptions were measured. Factors associated with

discontinuation and switching were evaluated by multiple regression analyses. Among 9398 patients, 12.5% discontinued and

10.8% switched their prescriptions, whereas prescriptions of other patients remained the same. Younger patients (o50 years

(reference value); adjusted odds ratio (AOR) for 50–59 years¼0.74, 95% confidence interval (CI) 0.61–0.90, P¼0.002; AOR

(60–69 years)¼0.57, 95% CI 0.46–0.70, Po0.001; AOR (X70 years)¼0.88, 95% CI 0.73–1.06, P¼0.174), male subjects

(AOR¼1.23, 95% CI 1.07–1.40, P¼0.003) and new visitors (AOR (repeat visitors)¼0.55, 95% CI 0.47–0.65, Po0.001)

were more likely to be discontinuers. These associations between younger age (o50 years (reference value); AOR (50–59)

years¼0.85, 95% CI 0.70–1.04, P¼0.112; AOR (60–69 year)¼0.79, 95% CI 0.65–0.98, P¼0.028; AOR (X70 years)¼0.70,

95% CI 0.57–0.85, Po0.001), male gender (AOR¼1.29, 95% CI 1.12–1.48, Po0.001) and new visitors (AOR (repeat

visitors)¼0.57, 95% CI 0.48–0.67, Po0.001) were also significant for medication switching. Clinicians should monitor the

medication-taking behavior more closely among patients aged 50–59 years, male subjects and new clinic visitors when thiazide

was prescribed.
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INTRODUCTION

Thiazide diuretics have been recommended by major international
guidelines as a suitable first-line antihypertensive agent for the
management of arterial hypertension.1–4 It was suggested by the
European Society of Hypertension/European Society of Cardiology
(ESH/ESC)2 and the World Health Organization/International Society
of Hypertension (WHO/ISH) guidelines3 as one of the major options
of drug choice. The Antihypertensive and Lipid-Lowering Treatment
to Prevent Heart Attack Trial (ALLHAT),5 for instance, has provided
evidence that diuretics had similar protection against fatal and non-
fatal cardiovascular diseases, as compared with angiotensin-converting
enzyme inhibitors and calcium channel blockers. In addition, the
seventh report of the Joint National Committee suggested that all stage
2 hypertensive patients (systolic blood pressure (SBP)X160mmHg or
diastolic blood pressure (DBP)X100mmHg) should be started on
two-drug combinations, one of which should be a thiazide diuretic.4

In addition, thiazide has been reported as one of the most popular
antihypertensive prescriptions in Ontario6 and the UK.7 In the US, a
nation-wide study has shown that thiazide was the most commonly
prescribed drug class consisting of approximately half of all antihy-
pertensive prescriptions, and its use was still on the rise.8 Among all
the antihypertensive drug classes dispensed in the public sector of a
large territory of Hong Kong from 2004 to 2007, up to 12–14% of
prescriptions consist of a thiazide diuretic.9 This antihypertensive drug
class, therefore, remained an important pharmacotherapy in the
management of hypertension in clinical practice.
A recent study conducted in two public primary care clinics in

Hong Kong showed that thiazide had low discontinuation rates in the
short (8 weeks) and long (48 weeks) term.10 Our recent published
studies in a larger cohort of Chinese hypertensive patients, who were
prescribed any antihypertensive drug classes, showed that younger,
male subjects or new clinic visitors were more likely to discontinue or
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change antihypertensive regimen.9,11,13 However, when patients, who
were prescribed calcium channel blockers were analyzed separately,14

male and female subjects were equally likely to have their prescriptions
discontinued. Given the different side-effect profiles of various anti-
hypertensive drugs, this could have significant variations among the
factors associated with their discontinuation and switching. Thus, far
among hypertensive patients who were prescribed thiazide diuretics, it
is unknown who are more likely to be discontinuers or switchers.
The objective of this study is to evaluate the factors associated with

thiazide discontinuation and switching among ethnic Chinese patients
in a primary care setting. The present study tested the hypothesis that
young patient, male subjects and first-time clinic visitors who received
their first-ever thiazide diuretic were significantly associated with
discontinuation and switching of thiazide prescriptions.

METHODS

Data source
The database used in this study has also been described elsewhere.11,13,15 Briefly,

the hospital authority of Hong Kong offers free or low cost primary and

secondary care as part of the public health care sector. This study utilized the

Clinical Data Analysis Reporting System (CDARS) of the Hospital Authority,

containing patients’ clinical and demographic parameters, clinical diagnoses in

terms of International Classification of Primary Care (ICPC) codes, types of

clinical services (General Outpatient Clinic (GOPC) vs. Family Medicine

Specialist Clinic (FMSC) vs. staff clinics), as well as drug prescription details.

GOPCs mainly provide first-contact primary care services to all residents in

Hong Kong. Patients with more complicated medical conditions requiring

further specialist assessment and management will be seen in FMSCs after

referrals from primary care physicians. Staff clinics offer free-of-charge medical

services to staff employed by the hospital authority. Research is one of the

functions of CDARS,16 and previous evaluations on this database showed that

the demographic details and prescription information were complete.15 Some

attributes of this database enhance research.15 For every clinic visit, patients

must register at first visit with their formal identity documents and their

sociodemographic data are entered into the computer system by administrative

staff. Attending physicians must enter all prescriptions into the computer

system, which will then be checked by the dispensary office. Each prescription

involves at least two independent pharmacy professionals to ensure accurate

drug dispensing. Prescription orders, including self-financed items, can only be

issued by the computer. All amendments to drug prescription orders by

physicians after the consultations will also be captured and updated by the

computer system. These computerized clinical records are the only routes of

information entry by physicians for every consultation in all primary care

clinics run by the hospital authority. They are comprehensive, allowing cross-

referencing by physicians, when patients attend a different clinic in the same or

different regions in the public sector. There are clinical guidelines indicating

that every physician should enter the diagnosis in the form of ICPC codes upon

completion of each consultation.

The data sources in this study include patient information from the New

Territory East region of Hong Kong which offers primary healthcare services to

around 1.3 million residents, that is, 17.2% of the Hong Kong population.17

The New Territory East region is further divided into three separate geogra-

phical regions, namely Shatin (most urbanized), Taipo and North district (most

rural). The median monthly household income in 2006 were equivalent to

US$2510, US$2338 and US$2078 for these three regions, respectively, and were

comparable to the Hong Kong-wide figure of US$2240.17 These three regions

have similar median ages (38–39 years) comparable to the median age of 39

years for the Hong Kong population. This study was approved by the Survey

and Research Behavioural Ethics Committee, Faculty of Medicine, Chinese

University of Hong Kong. We anonymized all patients and replaced each

patient’s name by a unique identifier.

Study cohort
All adult patients who visited any primary care clinic, at least once and were

prescribed a thiazide diuretic in the period January 2004 to June 2007 were

included. Patients who were already and newly prescribed thiazide diuretics

were both included as we aimed to explore differences in discontinuation and

switching of medications between these two groups. Patients who died after

they received their thiazide prescription, but before the next scheduled visit for

thiazide drug refill were excluded. Each patient was represented only once

taking into account the first visit as the index date. We assigned each patient

with different numbers of comorbidities, according to the ICPC coding.

Comorbidities refer to any concomitant cardiovascular risk factors (for

example, diabetes mellitus, dyslipidemia), medical conditions confounding

the choice of antihypertensive agents (for example, chronic obstructive airway

diseases, renal problems), and the compeling indications or contraindications

of a particular antihypertensive drug class (for example, heart disease, gout). A

complete list of these conditions was presented elsewhere.11 Variables tested for

association included patients’ age, gender, and the visit type (new vs. follow-up

visits). Payment status (fee-waivers vs. payers), service types (GOPC vs. FMSC

vs staff clinic), district of residence, the number of comorbidities and the

calendar years of prescriptions were used as covariates. To qualify for fee-

waiving, which applies to all clinical services and medication costs, a patient

should undergo a comprehensive assessment by a social worker for their

inability to pay. This is used as a proxy measure of socioeconomic status in

the present study.

Outcome measures
The primary outcome measures were the 180-day cumulative incidences of

drug discontinuation and switching, separately. Drug discontinuation was

defined as the absence of a refill prescription in all subsequent clinic visits,

without issuance of another antihypertensive drug within the time frame of 180

days, since the first prescription date. Drug switching was defined as replace-

ment of the thiazide prescription by another antihypertensive medication in the

same time frame. Previous studies on antihypertensive drug discontinuation

in the UK18 and Italy19 used 90 days as the reference. We adopted a 180-day

observation period for this study, taking into account the practice of prescrib-

ing antihypertensive drugs ranging from 14 to 168 days (median 56 days) in

our clinical database.

Statistical analyses
We measured the cumulative incidences of thiazide discontinuation and switch-

ing, and compared the sociodemographic information of the discontinuers and

switchers vs. those who had not discontinued and not switched, respectively,

using w2-tests. We conducted two separate, unconditional binary logistic regres-

sion equations, with drug discontinuation and switching as outcome variables,

separately. All predictor variables described above were entered into the regres-

sion models. We checked for the absence of multicollinearity (r40.80) among all

the predictor variables.20 As part of sensitivity analyses, we extended the period of

180 days to 360 days, re-performed the regression analyses, and detected

any changes in statistical associations. We used the Statistical Package for

Social Sciences version 15 (SPSS, Chicago, IL, USA) for all data analysis. All

P-valueso0.05 were regarded as statistically significant.

RESULTS

Patient characteristics
From 9398 eligible patients, with an average age of 63.5 years (s.d. 2.5),
67.0% were female (Table 1). Fee payers were 73.0% and 94.2%
visited GOPC. A total of 51.7% lived in the most urbanized district.
The majority were new patients (63.7%) and had no concomitant
comorbidities, apart from uncomplicated hypertension. Patients who
continued their medications had significantly more comorbidites
(22.2% of continuers had at least one comorbidity vs. 13.7% among
discontinuers). Among the follow-up visitors, an average of 1.8 visits
before antihypertensive prescription was reported. Most of the
prescriptions were issued in the calendar years 2004 and 2005.

Thiazide discontinuers and switchers
The crude cumulative incidences of thiazide discontinuation and
switching were 12.5 and 10.8%, respectively. There was a significant
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difference in the age distribution between discontinuers and con-
tinuers (Po0.001), and similarly between switchers and non-switchers
(P¼0.001) (Table 2). All others stayed on therapy for an average
of 46.9 days (s.d. 29.8) between the first and second visit. The
average time to switch among the switchers was 93.8 days
(s.d. 174.0), whereas the average time to discontinue among the
discontinuers was 379.9 days (s.d. 220.0). Higher proportions of
discontinuers were male (37.7 vs. 32.3%, Po0.001), attended FMSC
(7.0 vs. 5.0%, P¼0.013), lived in more urbanized districts (55.0 vs.
51.2%, Po0.001) and were new visitors (79.1 vs. 61.5%, Po0.001).
More discontinuers than continuers had no comorbidities (86.3 vs.
77.8%, Po0.001).
These observations were similar when switchers were compared

with non-switchers, with an exception that more switchers lived in
rural districts (30.7 vs. 23.0%) and the number of comorbidites was
similar between the two groups (Table 2).

Factors associated with thiazide discontinuation and switching
From multivariate regression analyses, male patients were significantly
more likely to discontinue (AOR¼1.23, 95% CI 1.07–1.40, P¼0.003)
and switch (AOR¼1.29, 95% CI 1.12–1.48, Po0.001) their thiazide
medications. When compared with patients aged o50 years, patients
aged 50–69 years, but not those aged X70 years, were less likely to
discontinue (50–59 years; AOR¼0.74, 95% CI 0.61–0.90, P¼0.002;
60–69 years; AOR 0.57, 95% CI 0.46–0.70, Po0.001). Similarly,
patients aged 60–69 years (AOR¼0.79, 95% CI 0.65–0.98, P¼0.028)
and X70 years (AOR 0.70, 95% CI 0.57–0.85, Po0.001) were less
likely to switch their thiazide prescriptions than those agedo50 years
(Tables 3 and 4).
The significant associations of age, gender and the type of visit

remained similarly significant, when 360 days were used as the time
frame instead.

DISCUSSION

This study showed that among 9398 ethnic Chinese patients, 12.5%
discontinued and 10.8% switched their thiazide prescriptions within
180 days of the date of the first prescription. Individuals aged less than
50 years, male patients and new visitors were significantly more likely
to discontinue or switch their prescriptions, and this finding also
holds true within a time frame of 360 days.
From our recent study,11 users of b-blockers were most likely to

have their drugs discontinued (20.8%), followed by angiotensin
converting enzyme inhibitors (14.0%), thiazide diuretics (12.5%)
and calcium channel blocker (9.7%). Discontinuation of prescriptions
without replacement by another agent could be due to patient default
in subsequent clinic consultations arranged for medication refill. It
could also be attributed to medication non-adherence, for example,
when patients take the drugs half often as prescribed and attend the
clinic for medication refill, when twice the period of average drugs
supplied has elapsed. Alternatively, switching of therapy could be
better explained by intolerable side effects induced by thiazide
diuretics. We have previously shown that advanced age, male gender
and thiazide users were significantly associated with hyponatremia21

and older or male patients were significantly more likely to present
with some aspects of dyslipidemia.22 It is well recognized that elderly
patients are more sensitive to sodium and showed greater response to
diuretics than younger subjects.23 Younger patients were more likely to
discontinue or switch their medications. This might be due to the fact
that the majority of patients agedo50 years were still at work. Their
busier working schedules, as compared with older patients who were
retired, could lead to poorer medication taking behavior and lower
commitment to regular clinic attendance. Alternatively, it has been
suggested by the Health Belief Model that patients who believed they
were sicker, more likely among the elderly than the young, might
adhere better to medical treatment.24 As Carter25 highlighted, recent
studies have reported that older subjects24,26–28 and women26,29 were
more likely to adhere to medication regimens, yet the findings were
inconclusive. The reasons underlying these observations remained
unknown. Moreover, fee-waivers were found to have a higher like-
lihood of medication discontinuation. From current literature, low
socioeconomic status has been identified as a potential barrier to
medication adherence.25 Proposed reasons include lower educational
levels, poorer knowledge of prescribed medications and negative
beliefs about hypertension and its treatment among the economically
underprivileged.25

New visitors were found to have significantly higher rates of
discontinuation or switching. A higher proportion of them
might be thiazide-naive or newly diagnosed as having hypertension.

Table 1 Patient characteristics (N¼9398)

No. %

Age (years)

o50 1453 15.5

50–59 2404 25.6

60–69 2267 24.1

X70 3274 34.8

Gender

Male 3102 33.0

Female 6296 67.0

Payment status

Fee waivers 2536 27.0

Fee payers 6862 73.0

Service type

GOPC 8850 94.2

FMSC 493 5.2

Staff clinic 55 0.6

District of residence

Shatin 4859 51.7

Taipo 1660 17.7

North 2238 23.8

Others 641 6.8

Visit type

New 5990 63.7

Old 3408 36.3

Comorbidities

0 7413 78.9

1 1770 18.8

X2 215 2.3

Calendar years of prescription

2004 5166 55.0

2005 2224 23.7

2006 1407 15.0

2007 601 6.4

Abbreviations: FMSC, Family Medicine Specialist Clinic; GOPC, General Outpatient Clinic.
All the percentages are across columns.
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Follow-up visitors were a selected group of patients having received
the same medications at least once before their medication was
refilled. Therefore, they were less likely to experience medication
side effects. This observation was further echoed by studies showing
that newly diagnosed hypertensive patients had much lower persis-
tence rates.25,27,30 Some have suggested that this could be due to
negative beliefs about management of hypertension, as well as inac-
curate knowledge and perception about medications among the new
visitors.24

This is the first study, which identified the factors associated with
thiazide discontinuation and switching among ethnic Chinese
patients. The major strength of this study is the relatively large sample
size and the comprehensive electronic database. The validity of the
findings was further enhanced because of the good dispensing and
information keeping practices. Several limitations should however be

addressed. First, we have included Chinese patients living in one
region of Hong Kong only, although the profiles of age and income
were similar to the whole population of Hong Kong. These findings
could not necessarily be generalizable to the broader population of
hypertensive subjects and might be limited to Chinese patients.
Patients who were already and newly prescribed thiazide diuretics
were both included and the former group is not an inception cohort.
Furthermore, the outcomes of this study were health-service oriented
without information on patient adherence to follow-up, and the exact
reasons of discontinuation and switching could not be evaluated, as
the clinical database did not consist of these variables in this retro-
spective cohort. For instance, erectile dysfunction is a relatively
frequent adverse effect of thiazide diuretics31 and we did not observe
any entry of this medical condition as ICPC codes in our computer-
ized system. In addition, there could be important data regarding the

Table 2 Characteristics of thiazide discontinuers and switchers (N¼9398)

Discontinuers (n¼1179) Continuers (n¼8219) Switchers (n¼1015) Non-switchers (n¼8383)

No. % No. % P No. % No. % P

Age (years)

o50 236 20.0 1217 14.8 o0.001 193 19.0 1260 15.0 0.001

50–59 300 25.4 2104 25.6 270 26.6 2134 25.5

60–69 217 18.4 2050 24.9 245 24.1 2022 24.1

X70 426 36.1 2848 34.7 307 30.2 2967 35.4

Gender

Male 444 37.7 2658 32.3 o0.001 400 39.4 2702 32.2 o0.001

Female 735 62.3 5561 67.7 615 60.6 5681 67.8

Payment status

Fee waivers 358 30.4 2178 26.5 0.005 291 28.7 2245 26.8 0.200

Fee payers 821 69.6 6041 73.5 724 71.3 6138 73.2

Service type

GOPC 1088 92.3 7762 94.4 0.013 948 93.4 7902 94.3 0.512

FMSC 82 7.0 411 5.0 61 6.0 432 5.2

Staff clinic 9 0.8 46 0.6 6 0.6 49 0.6

District of residence

Shatin 649 55.0 4210 51.2 o0.001 485 47.8 4374 52.2 o0.001

Taipo 148 12.6 1512 18.4 139 13.7 1521 18.1

North 286 24.3 1952 23.7 312 30.7 1926 23.0

Others 96 8.1 545 6.6 79 7.8 562 6.7

Visit type

New 933 79.1 5057 61.5 o0.001 775 76.4 5215 62.2 o0.001

Old 246 20.9 3162 38.5 240 23.6 3168 37.8

Comorbidities

0 1017 86.3 6396 77.8 o0.001 813 80.1 6600 78.7 0.547

1 145 12.3 1625 19.8 182 17.9 1588 18.9

X2 17 1.4 198 2.4 20 2.0 195 2.3

Calendar years of prescription

2004 344 29.2 4822 58.7 o0.001 433 42.7 4733 56.5 o0.001

2005 384 32.6 1840 22.4 303 29.9 1921 22.9

2006 269 22.8 1138 13.8 212 20.9 1195 14.3

2007 182 15.4 419 5.1 67 6.6 534 6.4

Abbreviations: FMSC, Family Medicine Specialist Clinic; GOPC, General Outpatient Clinic.
All the percentages were across columns.
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methods of classification of hypertension, which have not been
addressed. Finally, we captured shorter-term outcomes only and
there were limitations related to the clinical database like the absence
of confounding variables, for instance blood pressure levels, stage of
hypertension, presence of coronary heart diseases or congestive heart
failure, use of multiple other medications and beliefs about antihy-
pertensive pharmacotherapy.
The most important implication of this study is the need for

exploring and closer monitoring of the medication-taking behavior
among younger men who were new attendees of consultations that
prescribed a thiazide diuretic. This could be in the form of medication
counseling services, refill reminders and adherence aids.24 It is
important that facilitators of good patient adherence are implemented
among these patient groups who were prescribed thaizide
diuretics. Not preventing patient-initiated medication discontinuation
or in delaying switches might lead to adverse clinical outcomes,
including suboptimal blood pressure control, increased complications,
hospitalizations and costs.29 We suggest the drug adherence-
improving strategies recommended by the American Heart Associa-
tion be considered especially for these patients in routine clinical
care.32,33

In summary, physicians should pay greater attention when they
prescribe thiazide diuretics to the younger, male patients who
were new visitors. Future research should evaluate the reasons of
discontinuation and switching among these high-risk groups. The
associations between discontinuation and switching on blood pressure
control and cardiovascular outcomes should also be explored.
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