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Abstract
Introduction: This study investigated the effect of an access-enhanced intervention on 

hypertension screening and management, as well as on health behaviours among newly 
diagnosed hypertensives, in a multi-ethnic low socioeconomic status (SES) community. 
Factors associated with hypertension screening, treatment, and control in the community were 
also determined. Materials and Methods: The study involved all residents aged ≥40 years in 
2 public rental housing precincts (low SES), between 2009 and 2011, who were followed-up 
prospectively for 1 year after a 6-month community-based intervention comprising a 3-month 
access-enhanced screening component and a 3-month follow-up (outreach) component. Blood 
pressure was measured at baseline and follow-up. Multivariate Cox regression determined 
predictors of hypertension management at follow-up. Results: The follow-up rate was 80.9% 
(467/577). At baseline, 60.4% (282/467) were hypertensive; 53.5% (151/282) were untreated; 
54.2% (71/131) uncontrolled. One year later, postintervention, 51.6% (78/151) of untreated 
hypertensives were treated; combined with treated hypertensives previously uncontrolled, 
53.0% (79/149) achieved control. Older age independently predicted treatment (adjusted 
relative risk, aRR = 1.98, CI, 1.08 to 3.65); majority ethnicity (aRR = 1.76, CI, 1.05 to 2.96), 
employment (aRR = 1.85, CI, 1.26 to 2.80) and newly treated hypertension (aRR=1.52, 
CI, 1.01 to 2.32) predicted control. A total of 52.4% (97/185) were irregularly screened at 
baseline; at follow-up 61.9% (60/97) were regularly screened. Cost and misperceptions 
were common barriers to screening and treatment. Newly diagnosed hypertensives were 
also less likely to go for additional cardiovascular screening (aRR = 0.54, CI, 0.29 to 0.99). 
Conclusion: An access-enhanced intervention had some success in improving hypertension 
management within low SES communities; however, it was less successful in improving 
cardiovascular risk management, especially in encouraging lifestyle changes and additional 
cardiovascular screening amongst newly diagnosed hypertensives. 
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Introduction
Hypertension is a major health burden;1 however, 

treatment and control remain poor especially amongst 
urban populations and in particular, disadvantaged urban 
communities.2-4 In Asian societies, although much work 
has been done on hypertension in urban communities,2,5 
few studies specifi cally investigate deprived urban areas,6-9 

and there is little evaluation of potential interventions to 
improve cardiovascular risk management in disadvantaged 
populations.10,11 A diagnosis of hypertension can be 
an entry point into cardiovascular risk management in 
under-resourced settings,12,13 given the relatively low cost 

of diagnosing hypertension. Examining how lifestyle 
and hypertension management changes following such 
interventions is thus of interest in reducing disparities in 
cardiovascular health. This is particularly pertinent in Asian 
societies, where there is a relative lack of studies focused 
on such disadvantaged populations despite the impact of 
socioeconomic status (SES) on disparities in cardiovascular 
risk profi les9,14,15 and rising income inequality in these 
rapidly urbanising societies.16  

Singapore is one such example of a multi-ethnic urbanised 
Asian society, with Chinese, Indian and Malay populations. 
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Hypertension management has been studied at the national 
level17 and in populations of interest (e.g. the elderly)18 but 
there are few studies on hypertension in low SES areas.9 In 
Singapore, hypertension is usually managed at the primary 
healthcare level through an extensive network of private 
general practitioners and public outpatient polyclinics.19 All 
Singaporeans are free to utilise either group of physicians 
for primary care. For the needy, subsidies for chronic disease 
management (including hypertension) are available at 
both private and public primary care clinics. At the public 
polyclinics, fees are already subsidised but there is still a co-
payment component for the individual. The Chronic Disease 
Management Programme (CDMP), a national scheme that 
allows usage of Medisave (a national compulsory saving 
account for healthcare expenses) to cover chronic disease 
management in the outpatient setting, can help to reduce 
such out-of-pocket costs for the needy.20 At private clinics, 
needy patients can also receive subsidised treatment at 
private clinics for their hypertension via the local Ministry 
of Health’s Community Health Assist Programme (CHAS).21  

Despite these schemes aimed at improving access to 
treatment for hypertension amongst the needy, recent 
studies have demonstrated that differences in hypertension 
management related to disparities in SES still exist. 
Hypertension management is poorer in public rental fl at 
(low SES) neighbourhoods in Singapore,22 compared to both 
neighbouring higher SES areas9 and national estimates.17 

Public rental fl ats provide heavily subsidised rentals (S$26 
to S$275/month)23  for the needy (<3% of the population, 
88% of whom earn less than S$670/month).24 This is in 
contrast to the majority of Singaporeans (≥85%) who stay 
in owner-occupied public housing; 90.1% of Singaporeans 
own their own homes.25 Despite the contrasts in hypertension 
management between higher and lower SES areas that 
were demonstrated in these studies, these studies were 
cross-sectional and did not investigate how hypertension 
management can change over time, or in response to 
interventions initiated in these communities. 

In order to address these gaps in the current literature, 
we therefore report the prospective outcomes of an access-
enhanced intervention with an outreach component, aimed 
at reducing disparities in hypertension management amongst 
low SES public rental fl at communities in Singapore. Our 
aims were 3-fold: fi rst, to determine how successful such an 
intervention was at improving hypertension management, 
by looking at the improvement in estimates of screening, 
treatment and control at baseline and postintervention. 
Second, we determined factors associated prospectively with 
better outcomes (i.e. going for screening, going on treatment, 
or achieving blood pressure (BP) control) amongst low SES 
participants in this intervention. Finally, we also investigated 
changes in health behaviours subsequent to the initial 
diagnosis of hypertension, in order to see if a diagnosis 

of hypertension could serve as a potential entry point to 
better management of cardiovascular disease risk in this 
underserved population. Given rising income inequality in 
Singapore (a Gini coeffi cient of 0.452 in 2011),26 a better 
understanding of how these disparities can be resolved is 
crucial. We hope that the results will be useful to those 
investigating hypertension management in similar urban 
low SES Asian communities. 

Materials and Methods
Study Population

The study population consisted of all Singaporean 
citizens/permanent residents aged >40 years, living in 2 
public rental housing precincts in Singapore (Site A and 
Site B) from 2009 to 2011; who had participated in the 
screening intervention for hypertension at baseline; and 
who were still staying in these communities, 1 year later. 
Site A contains 3 blocks of public rental fl ats while Site B 
contains 2 rental blocks. We chose these 2 sites because they 
contained all rental blocks in their respective estates. We 
chose Site A (west) and Site B (east) because rental blocks 
in Singapore are scattered across 4 zones with the largest 
number of such blocks in the eastern and western zones.23 

Information on the sociodemographics of this population 
at baseline has been previously published.27,28 We focused 
on residents staying in the public rental blocks. In the 
public rental blocks in these 2 sites, a total of 693 residents 
were aged ≥40 years, of which 577 (83.2%) participated 
at baseline (2009 to 2011) and were recruited sequentially 
over the course of the 3 years. We used an age limit of ≥40 
years based on the Singapore Ministry of Health’s Clinical 
Practice Guidelines (MOH CPG) for cardiovascular health 
screening which recommend those aged 40 years and above 
to go for BP screening annually.29  

Study Methodology
     Baseline Information: At baseline, all study participants 
participated in a 6-month screening intervention for 
hypertension. The intervention consisted of a home visit 
programme run door-to-door by teams of trained medical 
and nursing student volunteers, under the supervision of 
family physicians, in these public rental housing precincts. 
The intervention comprised 2 phases: an initial 3-month 
screening phase, and a subsequent 3-month follow-up phase. 

     Initial Screening Phase: In the initial screening phase, 
trained medical student volunteers made at least 3 visits 
on separate days to (i) collect baseline information 
(demographic, socioeconomic, and clinical information) 
and (ii) measure BP, in order to screen the residents for 
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hypertension. Volunteers were trained to measure BP over 
3 months by certifi ed nursing and medical professionals. 
Systolic and diastolic BP was taken using mercury 
sphygmomanometers, with at least a 2-minute interval 
between measurements, at least 2 measurements during each 
occasion, and on 2 occasions. The mean value of the readings 
was calculated. During blood pressure measurements, 
the patient was allowed to sit down for several minutes 
before blood pressure was measured; he or she refrained 
from smoking or ingesting caffeine during the 30 minutes 
preceding the measurement, and the sphygmomanometer 
was placed at heart level with he or she in the seated 
position. Results were reviewed by medical professionals 
and residents were informed of their results; including if 
they were newly diagnosed with hypertension. We asked 
residents for their reason(s) for not participating in previous 
BP screening regularly and recorded their qualitative replies; 
if the resident was a known hypertensive, we also asked 
whether the resident was on regular medical treatment 
and if not, why. Residents with persistently elevated blood 
pressure readings were referred to the local public primary 
care clinic (polyclinic) for follow-up. 

     Subsequent Follow-Up Phase: In the subsequent follow-
up phase, student volunteers made monthly visits to patients 
for 2 issues: (i) management of chronic diseases (e.g. 
hypertension, diabetes, dyslipidaemia; (ii) encourage regular 
cardiovascular disease screening according to frequencies 
recommended in national screening guidelines.29 During 
these visits, students helped to (i) educate and encourage 
patients to go for regular screening; (ii) educate patients 
about chronic disease; (iii) advise on lifestyle changes, such 

as quitting smoking and drinking, regular exercise, weight 
reduction, and consuming  a low salt diet. Patient education 
materials were derived from standardised materials provided 
by the local Health Promotion Board (HPB) and translations 
into the resident’s native language were made, in order to 
minimise communication barriers. A fl owchart of the various 
areas of focus of the intervention is provided in Figure 1. 

Generally, in the 3 monthly visits scheduled during this 
phase, the fi rst visit would focus on educating patients about 
screening, as well as linking up the resident to fi nancial aid/
social services provided by local grassroots organisations, 
if necessary. The second and third visits would then focus 
on chronic disease management and lifestyle changes 
respectively, after suffi cient rapport had been built up with 
the patient. Visits usually lasted about an hour, but varied 
depending on the number and complexity of issues that 
had to be discussed with the patient. As far as possible, 
patients were assigned students who could speak their 
native language so as to increase rapport and improve 
communication. All referrals and services provided in the 
intervention were free and provided either in the patient’s 
home, at the local community centre a short walk away, or 
at their local polyclinic, so as to improve access to these 
services amongst the low SES. 

Follow-Up At 1 Year
In this study, we had a follow-up period of 1 year from 

the date of recruitment. Those who had moved away, were 
deceased or refused to participate in follow-up were defi ned 
as lost to follow-up and excluded from further analysis. 
The study was thus completed in 2012 (after the last batch 
of residents recruited completed their 1-year follow-up). 

Fig. 1. Flowchart of issues covered during monthly visits in 3-month follow-up phase of intervention. 
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We evaluated specifi cally whether non-hypertensives were 
going for regular (yearly) hypertension screening and 
amongst hypertensives, whether (i) previously untreated 
hypertensives at baseline were now on treatment for 
hypertension; and (ii) whether hypertensives whose BP 
was previously uncontrolled at baseline had now achieved 
blood pressure control. As such, we repeated the baseline 
protocol (e.g. measuring BP, asking for reasons for not 
participating in regular screening/going on treatment) at the 
1-year follow-up. In addition, we also evaluated utilisation 
of health services (screening for other cardiovascular risk 
factors, such as diabetes and dyslipidaemia) and changes in 
health behaviours (exercise, smoking, alcohol consumption, 
weight reduction) at follow-up amongst hypertensives. 
Ethics approval was obtained from the National University 
of Singapore Institutional Review Board, informed consent 
was sought and participation was voluntary. 

Defi nitions
We divided hypertensives into 2 groups: known 

hypertensives at baseline, and newly diagnosed 
hypertensives. Known hypertension was defined as 
participant answering “yes” to the question “Has a physician 
ever told you that you have high BP?” at baseline. Newly 
diagnosed hypertension was defi ned as participant having no 
past history of hypertension and a systolic BP ≥140 mmHg 
or diastolic BP ≥90 mmHg at baseline, on measurement. 
Treated hypertension was defi ned as a participant answering 
“yes” to the question “Are you on medication from a western 
trained physician for your high BP and take that medication 
≥90% of the time?”. Amongst those on treatment at 1-year 
follow-up, they were further subdivided into 2 groups: newly 
on treatment; and previously on treatment. Those newly 
on treatment were newly diagnosed hypertensives; those 
previously on treatment were already known hypertensives 
at baseline. Control of hypertension was defi ned as being 
on treatment for hypertension and having an average BP 
reading of systolic BP <140 mmHg and diastolic BP <90 
mmHg. Having regular screening for hypertension amongst 
unknown hypertensives was defi ned as adhering to yearly 
screening, as recommended by the local Ministry of Health.2 
Diabetes and dyslipidaemia were self-reported and defi ned 
as answering “yes” to the question “Has a physician ever 
told you that you have diabetes/dyslipidaemia?” at baseline. 
Overweight was defi ned as a BMI ≥23kg/m2. 

Statistical Analysis
Descriptive statistics were computed for the study 

population. We analysed the predictors, after 1 year of 
follow-up, of (i) going on treatment amongst untreated 
hypertensives at baseline; (ii) achieving control of BP 

amongst uncontrolled hypertensives on treatment; and (iii) 
going for regular screening amongst non-hypertensives not 
regularly screened at baseline. Predictors were identifi ed 
using likelihood ratio (univariate) and Cox regression 
analysis (multivariate). For all multivariate models, we 
used P <0.2 on univariate analysis (chi-square) as cut-off 
for entry into these models. We then compared qualitative 
replies of patients for not attending regular hypertension 
screening/not going on treatment at baseline and at 1-year 
follow-up, categorised them by themes and presented it as 
descriptive data. We also used likelihood ratio (univariate) 
and Cox regression analysis (multivariate) to assess 
predictors of going for additional cardiovascular disease 
screening; and predictors of changes in health behaviours 
(exercise) amongst hypertensives. We also compared the 
qualitative replies of patients for not going on regular 
health screening/exercise on follow-up, categorised them 
by themes and presented it as descriptive data. Statistical 
analysis was performed using Statistical Package for Social 
Sciences (Version 17.0, USA), and statistical signifi cance 
was set at the conventional P <0.05.

Results
Sociodemographic Information of the Study Population

At baseline, 577 residents staying in low SES communities 
(rental fl ats) met inclusion criteria. One year later, 80.9% 
(467/577) of those residents were still on follow-up. Of 
those lost to follow-up, 16.5% (95/577) had moved away, 
0.7% (4/577) died, and 1.9% (11/577) refused follow-up. 
Those currently married, with higher household income, 
who were overweight and had a history of diabetes mellitus 
or dyslipidaemia were more likely to be on follow-up (Table 
1). There was no difference in follow-up rates between 
sites. In the followed-up population, the median age was 
61 (interquartile ratio, IQR = 50 to 74); the majority were 
of Chinese ethnicity (53.7%, 251/467), with another one 
third Malays (31.0%, 145/467), 12.8% (60/467) Indian 
and the rest of other ethnicities. Almost one third (27.6%, 
129/467) were currently smoking, 4.1% were drinking 
(19/467), 50.3% (235/467) were not exercising regularly 
and 41.3% (193/467) were overweight.
 
Changes in Estimates of Hypertension Treatment, Control 
and Screening at Baseline and Postintervention

A breakdown of the followed-up population is shown 
in Figure 2. At baseline, the prevalence of hypertension in 
this population was 60.4% (282/467). Of these, 179 had a 
prior history of doctor-diagnosed hypertension at baseline 
(known hypertensives), and an additional 103 residents 
were newly diagnosed hypertensives from baseline blood 
pressure readings during screening. 
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Table 1. Comparison of Sociodemographic and Medical Characteristics Between Baseline Study Population And Those On Follow-Up 1 Year Later (n = 
467) Amongst Residents Staying in 2 Rental Flat Communities in Singapore

Original Study Population (n = 577)

Characteristics
Lost to Follow-Up 

(n = 110)
Follow-Up 
(n = 467) 

Unadjusted Odds Ratio 
(95% CI)*

P Value

Site 

Site A 88 (20.5) 341 (79.5) 1.00
0.124

Site B 22 (14.9) 126 (85.1) 1.48 (0.89 – 2.46)

Age (Years)

40 to 59, n (%) 58 (20.4) 227 (79.6) 1.00
0.437

≥60, N (%) 52 (17.8) 240 (82.2) 1.18 (0.78 – 1.79)

Gender, n (%)

Female 56 (17.4) 265 (82.6) 1.00 0.269

Male 54 (21.1) 202 (78.9) 0.79 (0.52 – 1.20)

Married, n (%)

Not currently married 70 (21.9) 249 (78.1) 1.00 0.049

Married 40 (15.5) 218 (84.5) 1.53 (1.00 – 2.35)

Ethnicity, N (%)

Non-Chinese 59 (21.5) 216 (78.5) 1.00
0.163

Chinese 51 (16.9) 251 (83.1) 1.34 (0.89 – 2.04)

Educational Attainment, n (%)

Primary education and below 90 (20.8) 343 (79.2) 1.00

Finished secondary education 18 (13.2) 118 (86.8) 1.72 (0.98 – 2.97) 0.052

Tertiary education and above 2 (25.0) 6 (75.0) 0.79 (0.16 – 3.97) 0.772

Employment, N (%)

Unemployed 71 (19.6) 291 (80.4) 1.00 0.662

Employed 39 (18.1) 176 (81.9) 1.10 (0.71 – 1.70)

Monthly Household Income per month, n (%)

≤S$500 76 (29.1) 185 (70.9) 1.00 -

>S$500 – S$1500 31 (11.2) 246 (88.8) 3.26 (2.06 – 5.16) <0.001

>S$1500 3 (7.7) 36 (92.3) 4.93 (1.47 – 16.49) 0.010

Help Needed, n (%) 

Not on fi nancial aid 75 (17.8) 347 (82.2) 1.00 0.198

Receiving fi nancial help† 35 (22.6) 120 (77.4) 0.74 (0.47 – 1.16)

Blood Pressure (mmHg), Mean (SD)‡

Systolic 137.2 (21.3) 134 .1 (19.1) 0.165

Diastolic 81.62 (12.4) 80.9 (13.9) 0.566

Body Mass Index 

Not overweight 81 (22.8) 274 (77.2) 1.00 0.005

Overweight 29 (13.1) 193(86.9) 1.97 (1.21 – 3.21)

  Hypertension Management in Low Socioeconomic Status—Liang En Wee et al



456

Annals Academy of Medicine

 

Amongst the known hypertensives (n = 179), at baseline, 
26.8% (48/179) were not on treatment. Of those 131 
hypertensives who were previously treated, at baseline 
54.2% (71/131) had uncontrolled BP. At follow-up 
postintervention, of the 151 untreated hypertensives at 
baseline (comprising all 103 newly diagnosed hypertensives 
and 48 known hypertensives), 48.3% (73/151) were still 
not on treatment, 1 year on. Adding the 78 newly treated 
hypertensives to the original 71 known hypertensives 

with uncontrolled BP at baseline resulted in a total of 149 
residents. Of these, 1 year on, 47.0% (70/149) still had 
uncontrolled BP.

Amongst the 185 residents with no hypertension at 
baseline, 52.4% (97/185) had not gone for their yearly 
regular BP screening at baseline; and at follow-up 1 year 
later, 31.9% (57/185) had not gone for their regular BP 
screening.

Table 1. Comparison of Sociodemographic and Medical Characteristics Between Baseline Study Population And Those On Follow-Up 1 Year Later (n = 
467) Amongst Residents Staying in 2 Rental Flat Communities in Singapore (Con't)

Original Study Population (n = 577)

Characteristics
Lost to Follow-Up 

(n = 110)
Follow-Up 
(n = 467) 

Unadjusted Odds Ratio 
(95% CI)*

P Value

Self-Reported Disease

Status at Baseline, N(%)

No 72 (20.0) 288 (80.0) 1.00 0.459

Yes 38 (17.5) 179 (82.5) 1.18 (0.76 – 1.82)

Diabetes Mellitus

No 95 (20.8) 361 (79.2) 1.00 0.029

Yes 15 (12.4) 106 (87.6) 1.86 (1.04 – 2.79)

Dyslipidaemia

No 93 (22.4) 323 (77.6) 1.00 0.001

Yes 17 (10.6) 144 (89.4) 2.44 (1.40 – 4.24)

*Unadjusted odds ratio of being followed-up at 1 year, calculated using chi-square test
†Receiving fi nancial help was defi ned as: being a recipient of Public Assistance or other forms of fi nancial assistance from the local community centre 
(grassroots organisation)
‡Calculated using t-test

Fig. 2. Flowchart showing outline of study population. 
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Changes in Reasons for Not Going for Regular Blood 
Pressure Screening and Not Going On Treatment for 
Hypertension in a Low SES Community at Baseline and 
Post-intervention

The shifts in reasons cited by members of this low 
SES community, at baseline and follow-up for irregular 
screening and not going on treatment for hypertension are 
listed in Table 2. Amongst non-hypertensives, at baseline, 
the most commonly cited reasons for irregular screening 
were: cost (both cost of test as well as further treatment); 
misperceptions (“not necessary as I am healthy”); and lack 
of time. One year postintervention, while concerns about 
cost diminished somewhat, misperceptions and the lack of 
time remained major issues. 

Amongst those who were hypertensives, a somewhat 
similar pattern was seen with regards to going on hypertension 
treatment. Cost of treatment and misperceptions (“I do not 
think that taking medication will benefi t me”; “I prefer to 
take non-western medication”) were the top reasons at 
both baselines for not going on treatment. One year later, 
while the percentage of those facing cost issues remained 
relatively unchanged, a signifi cant and increased proportion 
still had misperceptions (e.g. that traditional medication 
was more effi cacious for hypertension, and that western 
medicine would not benefi t them). 

Table 4. Sociodemographic Factors Independently Associated With Going On Hypertension Treatment Amongst Untreated Hypertensives at Baseline (n 
= 151); Achieving Hypertension Control Amongst Uncontrolled Hypertensives On Treatment (n = 149) and Going For Regular Hypertension Screening 
Amongst Non-Hypertensives at Baseline (n = 185), Amongst Adults ≥40 Years Staying in 2 Public Rental Flat Neighbourhoods in Singapore 

Associated Sociodemographic Factors Adjusted RR (95% CI)* P Value

On Treatment For Hypertension Amongst Untreated Hypertensives at Baseline (n = 151)

Demographic factors:

Age ≥60 years (vs reference group: age <60 years) 1.98 (1.08 – 3.65) 0.028

Achieved Hypertension Control Amongst Uncontrolled Hypertensives On Treatment (n = 149)

Demographic factors:

Chinese ethnicity vs reference group: non-Chinese ethnicity 1.76 (1.05 – 2.96) 0.030

Socioeconomic factors:

Currently working vs reference group: not currently working 1.85 (1.26 – 2.80) 0.005

Hypertension

Newly treated hypertensive vs reference group: previously-treated hypertensive 1.52 (1.01 – 2.32) 0.047

Screening of Blood Pressure Amongst Non-Hypertensives at Baseline (n = 185)

Demographic factors:

Chinese ethnicity vs reference group: non-Chinese ethnicity 1.91 (1.08 – 3.40) 0.027

Socioeconomic factors:

Currently working vs. reference group: not currently working 1.45 (1.02 – 2.05) 0.036

*RR adjusted for all independent co-variates in the fi nal parsimonious multivariate model (ie all variables presented in the table for each model)
RR: relative risk

Factors Prospectively Associated with Treatment, Control 
and Screening for Hypertension at 1-year Follow-Up

The factors predictive of going on hypertension 
treatment, achieving BP control and going for screening 
postintervention in our prospective study are presented in 
Table 3 (univariate) and Table 4 (multivariate). Older age 
was an independent predictor of going on treatment (adjusted 
relative risk, aRR = 1.98, 95% CI, 1.08 to 3.65, P = 0.028) 
amongst untreated hypertensives; while being of majority 
(Chinese) ethnicity and employment at baseline were 
independent predictors of achieving hypertension control 
amongst previously uncontrolled hypertensives and going 
for screening amongst non-hypertensives. In addition, newly 
treated hypertensives (started treatment within the 1-year 
follow-up period) were more likely to have controlled BP 
on follow-up compared to those who were previously on 
treatment at baseline (aRR = 1.52, 95% CI, 1.01 to 2.32, 
P = 0.047); but newly diagnosed hypertensives were not 
more likely to go on treatment for hypertension.

Factors Associated with Utilisation of Health Services and 
Health Behaviours Amongst Hypertensives

The independent factors associated with utilisation of 
health services (going for regular cardiovascular disease 
screening) amongst hypertensives are shown in Table 5. 
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With regards to cardiovascular disease risk, at baseline 
70.2% (198/282) of hypertensives had no history of 
concurrent diabetes mellitus, while 63.5% (179/282) had 
no history of concurrent dyslipidaemia. Amongst non-
diabetic hypertensives, at baseline, 56.6% (112/198) were 
not being regularly screened for diabetes mellitus, while 
amongst non-dyslipidaemic hypertensives, 65.4% (117/179) 
were not being regularly screened for dyslipidaemia. After 
1 year post-intervention, 53.6% (60/112) had gone for 
diabetes mellitus screening and 36.8% (43/117) had gone 
for dyslipidaemia screening.  Notably, newly diagnosed 
hypertensives were less likely to go for both diabetes 
mellitus screening (aRR = 0.61, 95% CI, 0.37 to 0.97, P = 
0.048) and dyslipidaemia screening (aRR = 0.54, 95% CI, 
0.29 to 0.99, P = 0.049). 

While cost was a common reason for not going for 
diabetes mellitus/dyslipidaemia screening amongst both 
newly diagnosed and previously diagnosed hypertensives, 
newly diagnosed hypertensives tended to have more 
misconceptions about diabetes mellitus/dyslipidaemia 
screening, with higher proportions perceiving it as 
unnecessary because they were healthy/not-at-risk; and 
a higher proportion had no time to go for cardiovascular 
screening (Table 6). With regards to lifestyle modifi cation, 
at baseline, 52.1% (147/282) of hypertensives were not 
exercising regularly. On follow-up, 1-year post-intervention, 
67.3% (99/147) were exercising regularly. Those with 
higher household income were more likely to be having 

regular exercise (Table 5). We also assessed other health 
behaviours: smoking, alcohol consumption, and weight 
reduction. At baseline, 24.5% (69/282) of hypertensives 
smoked; 1 year later 17.4% (12/69) had quit smoking; 4.3% 
(12/282) were drinking at baseline and on follow-up, 16.7% 
(2/10) had quit drinking. At baseline, 46.8% (132/282) of 
hypertensives were overweight; on follow-up 9.1% (12/132) 
were no longer overweight. Because the numbers were 
small, we did not further analyse factors associated with 
quitting smoking/drinking and weight reduction amongst 
hypertensives in this low SES community. 

Discussion
Effects of a Free, Access-Enhanced Intervention with 
Education and Screening Components on Hypertension 
Management in a Low SES Community 

At baseline, the prevalence of hypertension in this low 
SES community was 60.4%, 36.5% of which were newly 
diagnosed after screening. This was high compared to 
national estimates for the prevalence of hypertension 
(23.5% amongst adults aged 30 to 69 years).30 Initial 
estimates at baseline for treatment, control and screening 
for hypertension were 73.2%, 45.8%, and 52.4%, 
respectively. Post-intervention, after 1 year, 51.7% of 
untreated hypertensives were now on treatment; 53.0% of 
hypertensives with uncontrolled BP at baseline had now 
achieved control; and 69.1% of non-hypertensives were 
now being screened. Compared against national estimates 

Table 5. Sociodemographic Factors Independently Associated With Cardiovascular Disease Screening and Exercise Participation Amongst Hypertensives 
Unscreened and Not Exercising Regularly at Baseline, Amongst Adults ≥40 Years Staying in 2 Public Rental Flat Neighbourhoods in Singapore 

Associated  Factors
Adjusted RR 

(95% CI)*
P Value

Screening Participation

  Cardiovascular Disease

    Going for Diabetes Screening  Amongst Non-Diabetic Hypertensives Unscreened at Baseline (n = 112)

    Medical  factors:

  Newly diagnosed hypertensive vs reference group: previously diagnosed hypertensive† 0.61 (0.37 – 0.97) 0.048

    Going for dyslipidemia screening amongst non-dyslipidemic hypertensives unscreened at baseline (n = 117)

    Medical  factors:

Newly diagnosed hypertensive vs reference group: previously diagnosed hypertensive† 0.54 (0.29 – 0.99) 0.049

Exercise Participation

    Exercising Amongst Hypertensives Previously Not Having Regular Exercise at Baseline (n = 147)

    Geographical factors:

 Staying in Site B vs reference group: staying in Site A§ 0.50 (0.30 – 0.83) 0.007

    Socioeconomic factors:

Household income of >$500 vs reference group: household income of <$500† 1.34 (1.04 – 2.10) 0.045

*RR adjusted for all independent co-variates in the fi nal parsimonious multivariate model (i.e all variables presented in the table for each model).
†P <0.05 on univariate analysis
‡P <0.01 on univariate analysis
§P <0.001 on univariate analysis
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for treatment, control and screening for hypertension which 
were 84.4%, 27.1%,17 and 63.9%,31 respectively, while there 
was improvement postintervention, especially in the aspect 
of screening, more can be done to improve management of 
hypertension in these low SES communities, particularly 
in increasing the numbers of hypertensives on treatment. 

In particular, analysis of the changes in patient beliefs 
pre- and post-intervention revealed some limitations. 
Despite patient education during the intervention and 
gains that were made (e.g. decreased concerns about 

screening costs), a substantial proportion of patients still 
had misperceptions about the necessity of screening and 
benefi ts of medication compliance, even after monthly 
visits for 6 months at which these points were reiterated 
by the volunteers. The relative intractability of some of 
these misperceptions persisted throughout the 1 year of 
follow-up despite efforts to minimise communication and 
language barriers, such as the use of standardised pictorial 
aids, and translation of all patient education materials 
into the patient’s native language. In particular, increased 

Table 6. Reasons For Not going For Regular Cardiovascular Screening and Regular Exercise, Amongst Hypertensives ≥40 Years Staying in 2 Public 
Rental Flat Neighbourhoods in Singapore 

Reasons

Not Attending Regular 
Diabetes Screening at Follow-

Up Amongst Non-Diabetic 
Hypertensives n (%)

Not Attending Regular 
Dyslipidaemia Screening at 
Follow-Up Amongst Non-

Dyslipidaemic Hypertensives
n (%)

Reasons

Reasons For 
Not Regularly 
Exercising at 

Follow-Up Amongst  
Hypertensives

n (%)

Newly 
Diagnosed 

Hypertensives

Previously 
Diagnosed 

Hypertensives

Newly 
diagnosed 

Hypertensives

Previously 
Diagnosed 

Hypertensives
Site A Site B

N 35 17 50 24 20 28

Cost Cost

Cost of screening test too 
expensive 6/35 (17.1) 5/17 (29.4)2 8/50 (16.0) 1/24 (4.2) NA NA NA

Cost of further treatment, 
if screening is positive, too 
expensive

9/35 (25.7)3 5/17 (29.4)2 13/50 (26.0) 7/24 (29.2)1

Waiting for free screening 1/35 (2.9) 2/17 (11.8) 0/50 (0.0) 0/24 (0.0)

Perceptions Perceptions

Not necessary as I am healthy 14/35 (40.0)1 7/17 (41.2)1 28/50 (56.0)1 6/24 (25.0)2 Not necessary as I 
am healthy

2/20 
(10.0) 0/28 (0.0)

Not necessary as I am not at risk 8/35 (22.9) 2/17 (11.8) 15/50 (30.0)3 3/24 (12.5) Not used to 
exercise routine

0/20 
(0.0) 1/28 (3.6)

Never heard of screening 0/35 (0.0) 0/17 (0.0) 0/50 (0.0) 0/24 (0.0)

Not necessary as I am too young/
too old 0/35 (0.0) 0/17 (0.0) 0/50 (0.0) 0/24 (0.0)

I have health 
conditions that 

make it diffi cult for 
me to exercise

3/20 
(15.0)3

3/28 
(10.7)

 Screening is not important 2/35 (5.7) 2/17 (11.7) 3/50 (6.0) 2/24 (8.3)

Screening is not effective in 
detecting condition 1/35 (2.9) 1/17 (5.9) 1/50 (2.0) 2/24 (8.3)

I am too tired after 
a day’s work to 

exercise

7/20 
(35.0)1

4/28 
(14.3)3

Cannot do anything if condition 
detected 0/35 (0.0) 0/17 (0.0) 0/50 (0.0) 4/24 (16.7)

Lack of Time Lack of Time

Too busy to go/no time 10/35 (28.6)2 3/17 (17.6)3 17/50 (34.0)2 5/24 (20.8)3 Too busy to go/
no time

3/20 
(15.0)3

14/28 
(50.0)1

Inconvenience Inconvenience

Screening is inconvenient 2/35 (5.7) 1/17 (5.9) 4/50 (8.0) 0/24 (0.0) Exercising is 
inconvenient

5/20 
(25.0)2

5/20 
(17.9)2

Don't have a caregiver to go with 0/35 (0.0) 0/17 (0.0) 0/50 (0.0) 0/24 (0.0)

Note: 1,2,3Top 3 groups of reasons for not going for regular screening or not regularly exercising.
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numbers of patients expressed a preference for traditional 
medicine over western medications. Physicians working 
with these communities should be aware of the possibility 
that patients may resort to traditional medicines and counsel 
them accordingly, given that patients often do not discuss 
their use of traditional medicine with their doctors.32 This 
is especially important in multicultural communities where 
a diversity of traditional medicine is widely available.

Groups at Greater Risk of Poorer Hypertension Management 
in Low SES Communities

In this prospective study, older age predicted greater 
likelihood of treatment, while those of majority ethnicity 
(Chinese) and higher individual SES (employment) were 
more likely to have controlled BP and go for hypertension 
screening. These fi ndings largely mirrored those of other 
local studies, which showed that older age was associated 
with going on treatment,9 and that minorities and the 
unemployed had poorer hypertension management.9,17 More 
needs to be done to assist vulnerable groups within these 
low SES communities in managing hypertension. 

Diffi culties with Modifying Health Behaviours and Utilising 
Health Services in Those of Lower SES Even After a 
Diagnosis of Hypertension

Surprisingly, newly diagnosed hypertensives (those who 
were diagnosed with hypertension during the screening 
intervention) were less likely to go for regular screening 
for other cardiovascular disease risk factors, 1 year on. This 
was contrary to other studies that showed higher uptake of 
preventive services amongst those newly diagnosed with 
hypertension in other populations.33,34 In this low SES setting, 
we postulate that perhaps patients newly diagnosed with 
hypertension did not want to go for additional screening 
to know their full cardiovascular disease risk profi le, 
as they already faced challenges coping with the recent 
diagnosis of hypertension. These diffi culties were likely 
not just fi nancial, but probably encompassed psychological 
elements, such as diffi culty in coming to terms with35 and 
understanding implications of their diagnosis.36 There was 
also much diffi culty in getting hypertensives in this low SES 
population to change health behaviours. Hypertension is just 
one part of the picture of managing cardiovascular risk. It 
appears that in this low SES community, a new diagnosis 
of hypertension did not serve as an impetus towards overall 
better management of cardiovascular disease risk. Newly 
diagnosed hypertensives in these communities thus need 
assistance in not just managing their hypertension, but also 
their other cardiovascular risk factors as well. 

Study Limitations
The limitations of our study are as follows. There could 

have been selection bias due to loss-to-follow-up. Those 
who were likely to have better management of chronic 
disease (such as those were currently married and those with 
higher household income) were more likely to remain in 
the study, which might have resulted in better hypertension 
management post-intervention. However, it should be noted 
that the population that remained on follow-up was still a 
relatively deprived one, with indicators of individual SES 
(e.g. household income, employment status, fi nancial aid 
status) well below national norms. The follow-up period 
was relatively short; thus we were unable to study other 
aspects, such as morbidity and mortality in the long-
term. In addition, we could not quantify the impact of the 
intervention on improving hypertension management in 
these low SES communities, given the lack of a control 
group. However, our aim was not to evaluate the success 
of such an intervention, but rather to identify groups within 
these vulnerable communities that may not have been fully 
served by the intervention. We were also unable to determine 
the relative contributions of each aspect of the intervention 
to improvements in hypertension management. Lastly, this 
study was only limited to 2 geographical sites; extending 
it to a representative sample of the Singaporean rental 
fl at population was challenging, given that rental fl ats are 
scattered across the entire country in socially integrated 
precincts,23 posing logistical diffi culties. 

Conclusion
In this prospective study of hypertension management in 

low SES communities within an urbanised Asian society, 
minorities and those of lower SES were more likely to have 
poorer management of hypertension. While an intensive, 
access-enhanced outreach intervention did have some 
success in improving hypertension management, it was 
less successful in encouraging better cardiovascular risk 
management amongst newly diagnosed hypertensives. 
Newly diagnosed hypertensives should be closely 
followed-up and encouraged to go for screening of their 
full cardiovascular risk profi le. There is further scope for 
improving the management of hypertension in lower income 
and lower socioeconomic strata in urbanised societies, 
particularly in Asia. 

Acknowledgements
The authors would like to thank the Neighbourhood Health Screening 

Organising Committee 2012, Saw Swee Hock School of Public Health, Health 
Promotion Board, Southwest Community Development Council, Taman Jurong 
Community Centre, Macpherson Community Centre, Singhealth Polyclinic 
(Geylang), and National Healthcare Group Polyclinic (Jurong), for providing 
the non-fi nancial resources to organise this programme and for supporting 
this study. The Saw Swee Hock School of Public Health had provided funding 
support for the purchasing of medical consumables. 

Hypertension Management in Low Socioeconomic Status—Liang En Wee et al



September 2013, Vol. 42 No. 9

465

REFERENCES
1.  Ezzati M, Lopez AD, Rodgers A, Vander HS, Murray CJ. Selected 

major risk factors and global and regional burden of disease. Lancet 
2002;360:1347-60.

2.  Meng XJ, Dong GH, Wang D, Liu MM, Lin Q, Tian S, et al. Prevalence, 
awareness, treatment, control, and risk factors associated with hypertension 
in urban adults from 33 communities of China: the CHPSNE study. J 
Hypertens 2011;29:1303-10.

3.  Murray ET, Diez Roux AV, Carnethon M, Lutsey PL, Ni H, O'Meara ES. 
Trajectories of neighborhood poverty and associations with subclinical 
atherosclerosis and associated risk factors: the multi-ethnic study of 
atherosclerosis. Am J Epidemiol 2010;171:1099-108. 

4.  Hill MN, Han HR, Dennison CR, Kim MT, Roary MC, Blumenthal 
RS, et al. Hypertension care and control in underserved urban African 
American men: behavioral and physiologic outcomes at 36 months. Am 
J Hypertens 2003;16:906-13.

5.  Jo I, Ahn Y, Lee J, Shin KR, Lee HK, Shin C. Prevalence, awareness, 
treatment, control and risk factors of hypertension in Korea: the Ansan 
study. J Hypertens 2001;19:1523-32.

6.  Hameed K, Kadir M, Gibson T, Sultana S, Fatima Z, Syed A. The 
frequency of known diabetes, hypertension and ischaemic heart disease 
in affl uent and poor urban populations of Karachi, Pakistan. Diabet Med 
1995;12:500-3.

7.  Safdar S, Omair A, Faisal U, Hasan H. Prevalence of hypertension in a low 
income settlement of Karachi, Pakistan. J Pak Med Assoc 2004;54:506-9.

8.  Anand K, Shah B, Yadav K, Singh R, Mathur P, Paul E, et al. Are the 
urban poor vulnerable to non-communicable diseases? A survey of risk 
factors for non-communicable diseases in urban slums of Faridabad. 
Natl Med J India 2007;20:115-20.

9.  Wee LE, Koh GCH. Individual and neighborhood social factors of 
hypertension management in a low socioeconomic status population: a 
community-based case-control study in Singapore. Hypertension Research 
2012;35:295-303.

10.  Ok Ham K, Jeong Kim B. Evaluation of a cardiovascular health 
promotion programme offered to low-income women in Korea. J Clin 
Nurs 2011;20:1245-54. 

11. Wee LE, Koh GC, Yeo WX, Chin RT, Wong J, Seow B. Screening for 
cardiovascular disease risk factors in an urban low-income setting at 
baseline and post intervention: a prospective intervention study. Eur J 
Prev Cardiolog 2013;20:176-88.

12. Mendis S, Abegunde D, Oladapo O, Celletti F, Nordet P. Barriers to 
management of cardiovascular risk in a low-resource setting using 
hypertension as an entry point. J Hypertens 2004;22:59-64.

13.  Bovet P, Gervasoni JP, Mkamba M, Balampama M, Lengeler C, Paccaud 
F. Low utilization of health care services following screening for 
hypertension in Dar es Salaam (Tanzania): a prospective population-
based study. BMC Public Health 2008;8:407.

14.  Hamano T, Fujisawa Y, Yamasaki M, Ito K, Nabika T, Shiwaku K. 
Contributions of social context to blood pressure: fi ndings from a 
multilevel analysis of social capital and systolic blood pressure. Am J 
Hypertens 2011;24:643-6. 

15.  Anand SS, Razak F, Davis AD, Jacobs R, Vuksan V, Teo K, et al. Social 
disadvantage and cardiovascular disease: development of an index and 
analysis of age, sex, and ethnicity effects. Int J Epidemiol 2006;35:1239-
45. 

16.  Ifzal Ali. Inequality and the imperative for inclusive growth in Asia. 
Asian Development Review 2007;24:1-16. 

17.  Wu Y, Tai ES, Heng D, Tan CE, Low LP, Lee J. Risk factors associated 
with hypertension awareness, treatment, and control in a multi-ethnic 
Asian population. J Hypertens 2009;27:190-7.

18. Malhotra R, Chan A, Malhotra C, Østbye T. Prevalence, awareness, 
treatment and control of hypertension in the elderly population of 
Singapore. Hypertens Res 2010;33:1223-31. 

19.  Lim MK. Transforming Singapore health care: public-private partnership. 
Ann Acad Med Singapore 2005;34:461-7.

20.  Health Promotion Board, Government of Singapore; c2012 [updated 2012; 
cited 14 May 2012]. Available at: http://www.hpb.gov.sg/chronicdiseases/
default.aspx Accessed 12 September 2013. 

21. Community Health Assist Scheme. Singapore: Ministry of Health, 
Government of Singapore; c2012 [updated 2012; cited 14 May 2012]. 
Available at: http://www.chas.sg/indexpatients.aspx Accessed 12 
September 2013. 

22.  Wee, LE, Koh, GC., Hypertension awareness, treatment and control in 
an urban low-income setting: A community-based study in Singapore. 
Prev Med 2010;51:447-8.

23.  Housing and Development Board, Singapore. Rents and Deposits [online]. 
Available at: www.hdb.gov.sg/fi 10/fi 10323p.nsf/w/RentDirectHDBRen
tDeposit?OpenDocument. Accessed 18 March 2012.

24.  Department of Statistics, Government of Singapore. Key Household 
Income Trends, 2008. Singapore:Department of Statistics;2009.  

25.  Department of Statistics, Singapore. Key Annual Indicators [online]. 
Available at: www.singstat.gov.sg/stats/keyind.html. Accessed 18 March 
2012.

26.  Department of Statistics, Singapore. Key Household Characteristics and 
Household Income Trends 2011 [online]. Available from: www.singstat.
gov.sg/pubn/papers/people/pp-s18.pdf. Accessed 18 March 2012.

27.  Wee LE, Koh GCH, Yeo WX, Seow B, Chin RT. Hypertension management 
in a low-income neighbourhood: a community-based case-control study 
in Singapore. Proceedings of the 21st European Meeting on Hypertension 
and Cardiovascular Prevention. J Hypertens 2011;29(Suppl.A):e105. 

28.  Wee LE, Koh GCH, Yeo WX, Seow B, Chin RT. Individual and 
neighborhood social factors of hypertension management and a 
free, access-enhancing screening intervention: a community-based 
case control study in Singapore. Proceedings of the 22nd European 
Meeting on Hypertension and Cardiovascular Prevention. J Hypertens 
2012;30(Suppl.A):e431. 

29.  Ministry of Health, Singapore. Screening for Cardiovascular Disease 
and Risk Factors: Clinical Practice Guidelines. Singapore: Ministry of 
Health, 2011.

30.  Ministry of Health, Singapore. National Health Survey 2010. Singapore: 
Ministry of Health, 2011.

31.  Ministry of Health, Singapore. National Health Surveillance Survey 
2007. Singapore: Ministry of Health, 2009.  

32.  Lim MK, Sadarangani P, Chan HL, Heng JY. Complementary and 
alternative medicine use in multiracial Singapore. Complement Ther 
Med 2005;13:16-24.

33.  Ham OK, Lee CY. Predictors of health services utilization by hypertensive 
patients in South Korea. Public Health Nurs 2007;24:518-28.

34.  Hefl in MT, Oddone EZ, Pieper CF, Burchett BM, Cohen HJ. The effect 
of comorbid illness on receipt of cancer screening by older people. J Am 
Geriatr Soc 2002;50:1651-8.

35.  Milne BJ, Logan AG, Flanagan PT. Alterations in health perception and 
lifestyle in treated hypertensives. J Chronic Dis 1985;38:37-45.

36.  Weaver NF, Murtagh MJ, Thomson RG. How do newly diagnosed 
hypertensives understand 'risk'? Narratives used in coping with risk. 
Fam Pract 2006;23:637-43. 

  Hypertension Management in Low Socioeconomic Status—Liang En Wee et al


