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Abstract

Hypertension is one of the leading preventable causes of premature death. Although
it can be effectively managed with relatively simple interventions, up to 50% of
individuals with hypertension in low- and middle-income countries (LMICs) remain
undiagnosed. Key factors influencing the health-seeking behaviour of patients with
hypertension include household wealth, knowledge about hypertension, perceptions
of treatment effectiveness, and access to blood pressure measurement. However,
evidence on the facilitators and barriers to hypertension diagnosis in low-income
households within LMICs remains inconsistent. This study aims to describe the char-
acteristics and health-seeking behaviours of individuals with undiagnosed hyperten-
sion in low-income households in the Philippines and identify the factors influencing
undiagnosed hypertension. The study included 516 people with hypertension from
low-income households in the Philippines as part of the RESPOND study. Charac-
teristics of participants with undiagnosed hypertension were compared to those with
diagnosed hypertension to identify determinants of undiagnosed cases. A follow-up
survey one year later gathered data on whether undiagnosed participants had subse-
quently received a formal diagnosis. In this study, 26.6% of people with hypertension
in low-income households were undiagnosed. Over one year, only 25.4% of these
undiagnosed individuals received a formal diagnosis. Factors associated with lower
odds of undiagnosed hypertension included belief in the effectiveness of Western
medicine, recent blood pressure measurement, receipt of health information in the
preceding year, presence of comorbidities, and participation in social organisations.
Conversely, living in rural areas, employment, and belief in the effectiveness of tradi-
tional medicine were linked to higher odds of remaining undiagnosed. A substantial
proportion of people with hypertension in low-income households in the Philippines
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remain undiagnosed. Addressing this issue requires a multifaceted approach target-
ing the social determinants of health and addressing specific barriers to hypertension
diagnosis. Insights from this study can inform strategies to improve hypertension
control in other LMICs.

Introduction

Cardiovascular diseases (CVDs) contribute to a growing global disease burden, ris-
ing from 10.8% of disability-adjusted life years (DALY's) lost in 1990 to 15.5% in 2019.
[1] Much of this burden is preventable. Anti-hypertensive medications reduce cardiac
and cerebrovascular complications, [2,3] yet only 30% of people with hypertension

in low- and middle-income countries (LMICs) receive treatment, with less than 8%
achieving control. [4] This is critical, as 80% of CVD-related deaths occur in LMICs
[5].

Managing hypertension involves a dynamic process, from initial health system
contact to diagnosis, treatment initiation, and long-term follow-up. [6,7] However,
most studies on undiagnosed hypertension in LMICs are cross-sectional, [8—10] with
limited longitudinal data on how health-seeking behaviours evolve or on factors influ-
encing this change [7].

Additionally, much of the existing research relies on retrospective national surveys,
needing more detailed information on healthcare costs, perceptions of hypertension,
and attitudes toward Western versus traditional medicine. [11-13] A multi-year study
in four middle-income countries found that only 30% of those with undiagnosed
hypertension were diagnosed by follow up, and just 25% of untreated-diagnosed
individuals began treatment. [7] This routine data analysis highlights gaps in under-
standing the barriers and facilitators to hypertension care.

Undiagnosed hypertension warrants attention due to its role in cardiovascular dis-
ease (CVD). Alone, and in combination with other risk factors such as hyperlipidaemia
and smoking, it significantly increases the long-term risk of conditions like stroke and
coronary heart disease. Measures that reduce these exposures reduce the substantial
mortality, morbidity, and healthcare costs associated with CVD. Secondary prevention
is less cost-effective than primary prevention, which requires early diagnosis and treat-
ment of risk factors like hypertension. [3,14,15] Thus, understanding the health-
seeking pathways followed by people with undiagnosed hypertension is crucial.

This study aims to explore the care trajectory of those with undiagnosed hyper-
tension from low-income households in the Philippines and investigate key factors
influencing their health-seeking behaviour. These factors include household wealth,
[16,17] knowledge of hypertension [18—22], perception of treatment effectiveness
[23,24] and having regular blood pressure measurements [6], all factors shown
in various studies in LMIC to affect the health-seeking behaviours of adults with
hypertension.

The starting point in the trajectory is diagnosis. This can be challenging because
hypertension is often asymptomatic unless severe. A systematic review of methods
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of hypertension diagnosis in LMICs, which included 30 studies, emphasised the importance of routine blood pressure
measurement during visits to primary care professionals. [6] Many studies, including two from Egypt and Malaysia, have
shown how an absence of routine blood pressure measurement is associated with more patients being diagnosed late
[21,25].

Once people are aware they have hypertension, the next steps are initiation of and adherence to treatment. A qualita-
tive study within the RESPOND project, undertaken in the Philippines, revealed many misconceptions. Thus, hypertension
was believed to be transient and there were ill-founded fears about long-term use of medication, leading to patient dis-
engagement. [26] More generally, the absence of symptoms has been found, in countries as diverse as India, Malaysia,
Colombia, Iran, and Kenya, to encourage a view that long-term treatment is not needed [18-21,27].

Even when established on treatment, patients may give it up if they believe that it is ineffective. This has been reported
in, for example, Ghana and Nigeria, among those with doubts about the efficacy of Western medications. [23,24] In the
RESPOND study, some participants viewed traditional medicine as an effective and accessible alternative, using herbal
remedies as “drug holidays” once symptoms subsided, treating modern medications as optional [26].

Aims and objectives

This study aims to provide a longitudinal analysis of the health-seeking behaviour of undiagnosed people with hyperten-
sion in the Philippines. It seeks to identify factors influencing undiagnosed hypertension and the determinants that lead to
receiving a formal diagnosis within one year.

Methods
Ethics statement

Ethical approval for this study was granted by the Observational Research Ethics Committee at the London School of
Hygiene & Tropical Medicine (Ref: 28510). Ethical approvals for the original RESPOND study were granted by the Obser-
vational Research Ethics Committee at the London School of Hygiene and Tropical Medicine and Research Ethics Boards
at the University of the Philippines Manila (UPMREB-2017-481-01). All participants gave written informed consent.

Inclusion and exclusion criteria. A total of 611 people with hypertension from low-income households in the
Philippines participated in a prospective study under the RESPOND project. Further details are reported in a previously
published protocol. [28] Briefly, the settings were seven urban communities in the City of Valenzuela in Metro Manila
and 8 urban and 15 rural communities in Quezon province. A sampling frame was constructed using data on low-income
households, defined as those qualifying for government subsidies under the 4P programme. [29] As reported previously,
our sample was similar, in terms of median household income, levels of hypertension control, education and employment,
with national data on this group. [30] After giving informed consent, individuals answered some screening questions
to determine potential eligibility and had their blood pressure measured twice while in a sitting position after at least 5
minutes rest using an OMRON sphygmomanometer on the non-dominant arm. Participants met the following inclusion
criteria: (1) aged 35-60 at the time of screening, (2) either self-reported history of diagnosed hypertension or were
identified as hypertensive based on internationally accepted survey criteria, [31] which define hypertension as a blood
pressure 2140/90 mmHg, self-reported use of antihypertensive medication, or a diagnosis by a health professional, and
(3) expected to remain at their current address for at least 18 months. Individuals with self-reported cancer or HIV were
excluded, as their healthcare usage was deemed unrepresentative of the general adult population. 910 people were
screened for inclusion.

Data collection. A questionnaire using validated tools such as the Demographic and Health Surveys, [32] WHO
STEPS, [33] World Values Survey, [34] and Living Conditions, Lifestyle and Health Survey [35,36] was administered at
participants’ homes. Data on age, sex, education, marital status, household income, residence, and employment were
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collected. Participants (whether already diagnosed or not) were asked “In relation to the management of your blood
pressure, who is your main point of care”, with choices of professional at hospital; professional at clinic; community health
worker’; colleagues, friends or family; private physician; pharmacist; traditional healer; other; don’t know. They were

then asked to pick up to two. All those reporting using a professional at hospital, professional at clinic, private physician,
or pharmacist were recorded as having a regular provider. These variables were recorded at baseline and follow up.
Household wealth was assessed using a validated asset-based wealth score using principal components analysis ranging
from 0 to 1, with 1 indicating the highest wealth. [37] The first principal component from this analysis demonstrated good
properties (i.e., high eigenvalue of 3.5 explaining 16% of total variation, with each component having sensible loadings),
and the components of the wealth score and its parameters are described in S1 Table A. Healthcare expenditure derived
from a combination of events in the previous month (consultation fees, one month supply of medications, diagnostic

and lab tests, dental care, ambulance, other health care products or services) and the previous year (health insurance
premiums, hospitalisations that required at least an overnight stay, long-term care facilities), are presented as the average
spend in a month.

Participants reported their self-perceived knowledge of hypertension, while objective knowledge was assessed through
five questions, forming a composite understanding score (S1 Table B). Data on comorbidities, perceived health status,
and attitudes toward modern and traditional hypertension medications were collected. Routine blood pressure measure-
ment practices were described. Social capital was assessed through perceived crisis support, participation in religious,
cultural, and sports organisations, and trust in community and public institutions. Complete variable definitions are in S1°
Table B.

Individuals without a prior diagnosis of hypertension but with blood pressure readings >140/90 mmHg were classified
as having undiagnosed hypertension and were advised as such, and provided with information on the condition and how
to seek medical advice from a government health facility. A follow-up interview one year later gathered information on their
health-seeking behaviour, including healthcare system contact, whether a formal hypertension diagnosis was received, the
type of facility and provider consulted, and adherence to prescribed medications. The baseline recruitment and survey were
conducted between 15 May 2018 and 22 November 2018, and the follow-up between 3 July 2019 and 15 November 2019.

Analysis. The socio-demographic characteristics of respondents, including age, sex, socioeconomic status, and area
of residence, were described. Categorical variables were presented as percentages and continuous variables as means.
Comparisons were made between (a) participants with undiagnosed hypertension and those with a history of diagnosed
hypertension and (b) those with undiagnosed hypertension who received a diagnosis after one year versus those who
remained undiagnosed. Categorical variables were analysed using chi-square tests and continuous variables with Wald tests.

Multivariate logistic regression identified determinants independently associated with (a) undiagnosed hypertension
at baseline and (b) undiagnosed hypertension after one year. Potential determinants were selected based on the liter-
ature on barriers to chronic disease care in LMICs, including sex, [6] age, [38,39] highest level of education, [17,39,40]
employment status, [26] household wealth, [16,17] knowledge about hypertension, [18,19,26] self-reported perception of
the effectiveness of modern and traditional medicine as hypertension treatment, [23,24] and having a regular provider and
routine blood pressure measurement practices. [21,26] Significant factors in univariate analyses were included multivari-
ate models. Crude and adjusted odds ratios with 95% confidence intervals were reported (S1 Table C).

Longitudinal data after one-year follow-up detailed the health-seeking behaviour trajectories of diagnosed and undiag-
nosed individuals.

Summary statistics, crude and adjusted odds ratios from regression models, and Wald tests were weighted for sam-
pling probability and community-level clustering to account for the sampling design. These adjustments ensure that the
estimates represent low-income populations in the Philippines’ selected provinces and cities. Details on the calculation of
the sampling weights can be found in S1 Table D.

All statistical analyses were conducted using IBM SPSS Statistics (Version 26)
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Results
Included and missing data

A total of 611 low-income adults, either self-reported as hypertensive or identified as hypertensive during screening, were
enrolled in the RESPOND study. Of these, 95 individuals were excluded (87 lost to follow-up at 1 year, four did not com-
plete screening, and 4 had significant missing data). Excluded participants did not differ significantly from included partic-
ipants regarding sex, residence (urban/rural), marital status, education, or asset-based wealth score. However, they were
notably different in age, employment status, presence of comorbidities, and hypertension knowledge score (Table 1, Fig 1).

Characteristics of undiagnosed hypertensive adults at baseline

Participants with undiagnosed hypertension were more likely to be working than not, and to be male rather than female
(Table 2). They were slightly younger than those with diagnosed hypertension (52.13+0.24 years vs. 55.75+0.06 years,
p<0.0001) and more likely to live in rural areas (18.8% vs. 9.9%, p=0.020). Their households spent less on healthcare
both in absolute terms (138.64 £21.71 Pesos vs. 297.66 +6.19 Pesos, p=0.002) and as a percentage of household
expenditure (6.22% vs. 10.31%, p<0.0001). There was no significant difference between the groups in terms of educa-
tion level. In terms of health status, people with undiagnosed hypertension were less likely to have comorbid conditions
(6.4% vs. 27.7%, p<0.0001) and less likely to rate their health as poor (8% vs. 12.6%, p<0.0001). They were less likely to
have a regular healthcare provider (66.2% vs. 72.2%, p=0.0006) and had received less health information in the past 12
months (27.5% vs. 41.1%, p=0.001). Both groups had similar fatalistic views about health.

Regarding hypertension knowledge, undiagnosed participants were more likely to rate their knowledge as low (30.0%
vs. 19.9%, p=0.001) and had lower objective knowledge scores (2.95 vs. 3.14, p=0.003). They were also more likely to
believe misconceptions, such as stopping medication when blood pressure is normal (48.6% vs. 41.9%, p<0.0001) or
taking medication only when feeling unwell (41.9% vs. 29.4%, p=0.001).

Regarding the perception of treatment effectiveness, participants with undiagnosed hypertension were less likely
to believe in the effectiveness of Western medications (60.9% vs. 88.9%, p<0.0001) and more likely to believe in the
effectiveness of traditional treatments (63.5% vs. 53.2%, p=0.001) compared to those with diagnosed hypertension. The
proportion of participants with blood pressure measured at least monthly was much lower among those with undiagnosed
hypertension (35.7% vs. 73.1%, p<0.0001).

Regarding social cohesion, those with undiagnosed hypertension were less likely to trust people in their neighbour-
hood (42.3% vs. 52.0%, p=0.005). They were less active in organisations like sports, arts, or religious groups (36.0% vs.

Table 1. Comparison between excluded and included data in baseline demographics, health status and knowledge of hypertension.

Included (n=516) | Excluded (n=95) | p-value
Sex Female 71.0%+0.7% 70.3%+0.4% 0.459
Age 54.97+0.07 53.60+0.15 0.002
Residence Rural 11.8%+1.5% 10.4%+1.7% 0.492
Marital status Married/cohabiting 74.0%+0.3% 74.6%+0.4% 0.415
Education Post-secondary education |63.9%+0.7% 61.6%+0.5% 0.111
Asset-based household wealth score (0 poorest - 1 wealthiest) | mean+SD 0.52+0.00 0.53+0.01 0.083
Employment Employed 48.9%+0.4% 36.3%+0.6% <0.0001
Presence of NCD co-morbidity 23.1%+0.4% 26.8%+0.5% <0.0001
Knowledge on Hypertension ‘ Score out of 5 3.10+£0.02 2.77+0.01 <0.0001

Categorical variables are presented in proportion + Standard error and compared with the Pearson chi-square test. Continuous variables are presented
in mean £ standard error and compared with the Wald test. Analyses were weighted for sampling probability and adjusted for community-level clustering.

https://doi.org/10.1371/journal.pgph.0004550.t001
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UNDIAGNOSED DIAGNOSED
HYPERTENSION HYPERTENSION

137 379

659 1 year
DIAGNOSED Remains
at 1 year UNDIAGNOSED
33 97

——116/33(49%) currently taking medications at 1year
3/16 (19%) consistently take medications
in the past 12 months; 13/16 said no, 17 did not respond

6/20 (30%) Follow up less frequent than yearly
7/20(35%) Follow up at least every 6 months,

13 did not respond

i i 8/33 (24%) Measure BP at least monthly
18/33 (55%) has BP measuring device

b=l 337 (89%) currently taking medications at 1year
156 (41%) consistently take medications in
the past 12 months

128 (34%) Follow up less frequent than yearly
196 (52%) Follow up at least every 6 months

219 (58%) Measure BP at least monthly
356 (94%) has BP measuring device

Fig 1. Flowchart showing patient flow and health-seeking behaviour.

https://doi.org/10.1371/journal.pgph.0004550.9001
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Table 2. Baseline demographics and characteristics of those with undiagnosed and diagnosed hypertension.

Undiagnosed (n=137) Diagnosed (n=379) All p-value
(n=516)
Sex Female 59.2%+0.9% 74.3%+0.7% 71.0%+0.6% <0.0001
Age 52.13 £0.24 55.75 +0.06 54.97+0.07 <0.0001
Residence Rural 18.8%+3.8% 9.9%+1.0% 11.8%+1.5% 0.020
Marital Status married/cohabiting 774%+1.1% 73.0%+0.2% 74.0%+0.3% 0.016
Post-secondary education 66.8%+2.0% 63.1%+0.6% 63.9%+0.7% 0.108
Currently employed 60.2%+0.7% 45.8%+0.4% 48.9%+0.4% <0.0001
Household size 4.24 +0.05 4.42 +0.01 4.38 £0.02 0.014
Asset-based household wealth score(0-1, 1 0.51 £0.01 0.53 £0.00 0.52+£0.00 0.290
wealthiest)
Self-rated poor 25.2%+0.7% 33.4%+0.4% 31.6%+0.3% 0.001
Have regular healthcare provider 66.2%+1.2% 72.2%+0.3% 71.0%+0.3% 0.006
Health and health perception
Self-rated to have poor health 8%+0.5% 12.6%+0.3% 11.6%+0.3% <0.0001
Presence of non-communicable disease 6.4%+0.4% 27.7%+0.2% 23.1%+0.4% <0.0001
comorbidity
Blood pressure at first visit Systolic 157.04 £0.36 150.39 £0.17 151.83 £0.15 <0.0001
Diastolic 99.68 +0.34 92.48 +0.11 94.04 +0.12 <0.0001
Blood pressure at follow-up Systolic 150.70 £0.40 146.36+0.31 147.30 £0.27 0.001
Diastolic 96.07 +0.41 90.86+0.21 91.98 +0.14 0.001
Believes that Western medicines are effective 60.9%+1.2% 88.9%+0.4% 82.8%+0.6% <0.0001
Believes that traditional medicines are effective 63.5%+1.2% 53.2%+0.6% 55.4%+0.6% 0.001
Regular blood pressure monitoring at least monthly 35.7%+0.5% 73.1%+0.7% 65.0%+0.7% <0.0001
Knowledge on hypertension
Self-rated to have poor knowledge of hypertension 30.0%+1.3% 19.9%+0.6% 22.1%+0.7% 0.001
Score on knowledge of hypertension(out of 5) 2.95 £0.03 3.14 £0.01 3.10 £0.02 0.003
Reception of any health information in the past 12 27.5%+1.6% 41.1%+0.8% 38.2%+0.8% 0.001
months
Social participation and confidence in institutions
An active member of sports or recreational 5.1%+0.9% 1.5%+0.2% 2.3%%0.3% 0.004
organisations
An active member of art, music or educational 1.1%+0.5% 2.3%+0.2% 2.0%+0.2% 0.161
organisations
An active member of humanitarian or charitable 17.1%+1.1% 25.1%+0.3% 23.3%+0.4% 0.002
organisations
An active member of church/religious organisations 26.2%+1.0% 41.8%+0.4% 38.4%+0.3% <0.0001
An active member of any of the above organisations 36.0%+1.2% 51.3%+0.3% 48.0%+0.3% <0.0001
Score for trust in personal relationships(out of 4) 1.53+£0.12 1.69+0.06 1.66 £0.07 0.056
Have trust in the health system 86.7%+0.2% 90.3%+0.2% 89.5%+0.2% <0.0001
Score for trust in public institutions (out of 4) 2.41+0.03 2.58+0.01 2.54 +0.01 0.006

Categorical variables are presented in proportion + Standard error and compared with the Pearson chi-square test. Continuous variables are presented
in mean t standard error and compared with the Wald test. Analyses were weighted for sampling probability and adjusted for community-level clustering.

https://doi.org/10.1371/journal.pgph.0004550.t002

51.3%, p<0.0001). They also had lower trust in public institutions (2.41 vs. 2.58, p=0.006) and were less likely to trust the
health system (86.7% vs. 90.3%, p<0.0001). Further details on the characteristics of the groups at baseline and follow up

are provided in S1 Table C.
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Correlates of being undiagnosed among hypertensive adults at baseline

Table 3 shows the findings of the multivariate analysis of those variables showing a significant association with having
undiagnosed hypertension in univariate analyses. Participants from rural areas had twice the odds of undiagnosed hyper-
tension (aOR 2.36, 95% CI 1.48-3.76). Employment was also linked to higher odds of undiagnosed hypertension (aOR

1.57, 95% CI 1.38-1.79).

Having an NCD co-morbidity was associated with almost 3 times lower odds of undiagnosed hypertension (aOR 0.33,
95% CI 0.27-0.39). Other protective factors included receiving health information in the past 12 months (aOR 0.64, 95%
CI 0.53-0.78), monthly blood pressure measurement (aOR 0.29, 95% CI 0.24-0.35), and being an active member of social
organisations (aOR 0.64, 95% CI 0.57-0.71).

Belief in the effectiveness of Western medicine was associated with 5 times lower odds of undiagnosed hyperten-

sion (aOR 0.17, 95% CI 0.15-0.19), while belief in traditional medicine was linked to higher odds (aOR 1.43, 95% ClI

1.13-1.80).

Table 3. Multivariate logistic regression model for undiagnosed hypertension.

Crude Odds 95% CI p-value Adjusted OR  95% CI p-value
Ratio (OR)

Sex Female 1(reference) 1(reference)

Male 1.98 1.69-2.34 | <0.0001 1.12 0.87-1.44 1 0.292
Age 0.96 0.95-0.97 | <0.0001 0.96 0.95-0.97 | <0.0001
Residence Urban 1(reference) 1(reference)

rural 212 1.20-3.73 | 0.021 2.36 1.48-3.76 | 0.007
Post-secondary education No 1(reference) 1(reference)

Yes 1.18 0.94-1.47 |0.108 0.91 0.82-1.02 | 0.082
Employment Unemployed 1(reference) 1(reference)

Employed 1.79 1.67-1.93 | <0.0001 1.57 1.38-1.79 |0.001
Asset-based wealth score 0.64 0.23-1.75 | 0.281 2.2 0.89-5.45 |0.074
Presence of NCD comorbidity No 1(reference) 1(reference)

Yes 0.18 0.15-0.21 | <0.0001 0.33 0.27-0.39 | <0.0001
Regular healthcare provider No 1(reference) 1(reference)

Yes 0.75 0.65-0.88 | 0.006 0.99 0.83-1.19 |0.913
Knowledge score on hypertension 0.86 0.81-0.92 |0.003 1.02 0.99-1.04 |0.132
Received any health information know more than 1(reference) 1(reference)
in the past 12 months name

Know nothing or only | 0.54 0.45-0.66 |0.001 0.64 0.53-0.78 |0.003

the name
Perception of Western medicine Neutral or ineffective | 1(reference) 1(reference)

Effective 0.2 0.18-0.21 | <0.0001 0.17 0.15-0.19 | <0.0001
Perception of traditional medicine | Neutral or ineffective | 1(reference) 1(reference)

Effective 1.53 1.34-1.74 | 0.001 1.43 1.13-1.80 |0.013
Routine measure of BP at least No 1(reference) 1(reference)
monthly Yes 0.20 0.19-0.23 | <0.0001 0.29 0.24-0.35 | <0.0001
An active member of social No 1(reference) 1(reference)
organisations Yes 0.53 0.47-0.61 | <0.0001 0.64 0.57-0.71 | <0.0001
Have trust in the health system No 1(reference) 1(reference)

Yes 0.7 0.66-0.74 | <0.0001 0.80 0.62-1.02 |0.063
https://doi.org/10.1371/journal.pgph.0004550.t003
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Household wealth, knowledge of hypertension, having a regular provider, and trust in the health system were no longer
associated with undiagnosed hypertension in the multivariable model. In the case of household wealth, inspection of the
data suggested a non-linear association between wealth and being diagnosed so, given the limited range of assets in this
sample of poor people, the most likely explanation is that the univariate significance is a chance finding.

Overview of health-seeking behaviour trajectory

Among the 516 participants included in the analysis, 137 (26.6%) had undiagnosed hypertension, while 379 (73.4%)
reported a previous diagnosis (Fig 1). Of the 130 people with undiagnosed hypertension at baseline and who responded
after 1 year follow up, 33 (25.4%) had received a formal diagnosis. While 16 of these 33 individuals (48.5%) reported cur-
rent use of hypertension medication, only 3 out of 16 who responded to this question (18.8%) took their medication consis-
tently in the past 12 months. Among the 379 people with previously diagnosed hypertension, 318 (83.8%) reported taking
medication at baseline, with 251 of the 379 (66.2%) doing so consistently in the past 12 months. At 1 year, 337 (88.9%) of
these 379 individuals were on medication, but only 156 (41.2%) adhered consistently in the previous 12 months.

Health-seeking behaviour of those with undiagnosed hypertension at baseline and 1-year follow-up

At baseline, 61 of 137 people with undiagnosed hypertension (44.5%) received healthcare from clinics, 27 (19.7%) from
family and friends, and 17 (12.4%) from hospitals. These were also the top sources of care for those with diagnosed
hypertension. At 1-year follow-up, clinics provided care for the majority, 356 (93.9%) of 379 people with previously diag-
nosed hypertension and 28 of 33 (86.5%) people with newly diagnosed hypertension. Pharmacists at retail pharmacies
were the second most common source of care, reported by 16 of 379 (4.2%) people with previously diagnosed and 5 of
33 (15.2%) with newly diagnosed hypertension (S1 Table C).

About one-third of the 379 with previously diagnosed (n=128, 33.8%) and 33 with newly diagnosed hypertension (n=6
out of 20 who responded to this question, 30.0%) saw their providers less than once a year at 1 year follow up. Just over
half of 379 with previously diagnosed (n=196, 51.8%) and one-third of 33 with newly diagnosed hypertension (n=7 out of
20 who responded to this question, 35%) were seen at least every 6 months at 1 year follow up.

A larger proportion of the 379 with previously diagnosed hypertension measured their blood pressure monthly (n=219,
57.8%) than among the 33 who were newly diagnosed (n=8, 24.2%). However, a high proportion of both groups owned
sphygmomanometers: 94.4% of the previously diagnosed and 54.5% of those with newly diagnosed hypertension.

Correlates of receiving formal diagnosis at 1-year follow-up among undiagnosed hypertensives

Univariate analysis comparing baseline demographics and health-seeking behaviours of people with newly diagnosed
hypertension and those who remained undiagnosed (Table 4) showed no significant differences in age, urbanicity, asset-
based wealth score, having a regular provider, or health information receipt in the past 12 months.

Those who remained undiagnosed at 1 year were more likely to be working and more likely to be male. They were
also less likely to believe in the effectiveness of Western medications and more likely to believe in traditional medicine for
hypertension treatment.

Factors associated with lower odds of remaining undiagnosed at 1 year among those with undiagnosed hypertension at
baseline included belief in the effectiveness of Western medicine (aOR 0.51, 95% CI 0.43-0.60) and regular blood pres-
sure measurement at least monthly (aOR 0.26, 95% CI 0.13-0.56) (Table 5). Notably, these factors were also linked to
lower odds of undiagnosed hypertension at baseline.

Factors associated with higher odds of remaining undiagnosed at 1 year included post-secondary education (aOR
4.22, 95% Cl 2.69-6.62), employment (aOR 3.35, 95% CI 1.97-5.70), and belief in the effectiveness of traditional medicine
(aOR 3.34, 95% CI 2.05-5.44). Employment and belief in effectiveness of traditional medicine were also associated with
higher odds of undiagnosed hypertension at baseline.
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Table 4. Univariate comparison of those who received a formal diagnosis at 1-year follow-up with those who remained undiagnosed.

No formal Diagnosis (n=97) Formally diagnosed at FU (n=33) p-value
Baseline FU Baseline FU Baseline FU

Sex Female 55.0%+1.0% / 73.6%+2.0% / 0.002 /
Age 51.45+0.37 / 52.80+0.36 / 0.067 /
Residence Rural 20.9%+4.7% / 16.5%%3.8% / 0.258 /
Marital Status married/ 73.6%+1.7% / 82.4%+1.4% / 0.032 /

cohabiting
Post-secondary education 70.5%+2.5% / 48.3%+1.9% / 0.001 /
Currently employed 69.5%+0.6% / 39.0%+2.9% / 0.001 /
Have regular healthcare provider 64.9%£1.9% / 69.8% £1.6% / 0.167 /
Blood pressure at first visit Systolic 158.44+0.55 150.35+0.63 155.11+£0.83 152.23+1.04 0.036 0.226

Diastolic 100.83+0.46 96.14+0.52 97.63+0.48 97.05+0.50 0.013 0.099
Socioeconomic status
Asset-based household wealth score 0.50+0.01 / 0.51+0.01 / 0.369 /
(0-1, 1 wealthiest)
Total monthly household expenditure per 2099.76 £93.07 / 1201.03+£58.40 / <0.0001 /
capita, PH Pesos
Logged monthly household health 7.99+0.03 / 7.50+£0.08 / 0.005 /
expenditure per capita, PH Pesos
Total monthly household HEALTH expen- 117.90+£7.96 / 72.68+2.42 / 0.001 /
diture per capita
Health expenditure as a percentage of 5.58+0.14 / 7.38+0.31 / <0.0001 /
total household expenditure per month
Household size 4.27+0.09 / 4.37+0.02 / 0.389 /
Self-rated poor 25.0% +1.5% / 32.8%+1.2% / 0.031 /
Health and health perception
Self-rated to have poor health 9.2% +0.6% / 7.0% £0.9% / 0.117 /
Presence of non-communicable disease 9.3% £0.8% / 0(0.0%) / 0.002 /
comorbidity
Receipt of any health information in the 251%+1.7% / 28.7%%2.7% / 0.224 /
past 12 months
All things considered, how satisfied are 6.40+£0.26 7.11£9.76 5.31+£0.10 6.28+2.28 <0.0001 0.034
you with your life?
Do you feel they have completely free 6.36+0.20 7.20£9.72 5.99+0.08 5.84+1.99 <0.0001 0.019
choice and control over your life?
Knowledge and perception of hypertension
Self-rated to have poor knowledge on 33.4% £1.7% 7.3%%1.3% 17.2% £1.3% 8.2%+1.0% 0.001 0.634
hypertenion
Score on knowledge on hypertension(out 2.97+0.04 3.04+0.05 3.02+0.04 3.11+0.06 0.002 0.040
of 5)
Believes that western medicines are 58.6% +1.3% 61.8%+2.4% 62.1% +1.2% 83.5%+1.9% 0.001 0.002
effective
Believes that traditional medicines are 67.7% £1.1% 56.7%+1.3% 56.1% +2.3% 59.8%+2.6% 0.002 0.318
effective
Regular blood pressure monitoring at 33.4% +£0.6% 15.1%+1.5% 31.7% +£0.9% 38.1%+2.6% 0.149 0.002
least monthly
Social participation and confidence in institutions
Active member of sports or recreational 4.6%+1.0% 3.6%%0.8% 7.8%%0.8% 7.9%%0.7% 0.034 0.034
organizations

(Continued)
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Table 4. (Continued)

No formal Diagnosis (n=97) Formally diagnosed at FU (n=33) p-value

Baseline FU Baseline FU Baseline FU
Active member of humanitarian or chari- 14.4%+1.4% 25.9%+1.6% 16.6%+1.6% 13.1%+2.4% 0.189 0.024
table organizations
Active member of church/religious 27.7%+1.1% 36.3%+0.6% 17.0%+1.1% 34.7%+2.2% <0.0001 0.491
organizations
Active member of any social organization 33.7%+1.3% 49.8% +£0.9% 32.8%+1.5% 36.0%+1.8% 0.346 0.003
above
Trust score personal (Out of 5) 1.52+0.13 2.06+0.03 1.50+0.11 2.07+0.03 0.651 0.800
Have trust in the health system 87.6%+0.7% 72.8%+1.7% 80.7%+1.7% 83.2%+2.2% 0.037 0.007
Score for trust for public institutions (Out 2.34+0.03 2.58+1.54 2.54+0.06 2.24+1.66 0.044 0.080
of 4)
Have easy access to blood pressure / 78.0%+4.2% / 82.7%+0.9% / 0.316
measuring device

Categorical variables are presented as proportion + Standard error and compared with Pearson chi-square test. Continuous variables are presented as
mean * standard error and compared using a Wald test. Analyses were weighted for sampling probability and adjusted for community-level clustering.

https://doi.org/10.1371/journal.pgph.0004550.t004

Discussion and recommendations

Four key factors influencing the health-seeking behaviour of patients with hypertension in LMICs were identified in the
literature, primarily focusing on medicine adherence. Our study aimed to examine these factors’ impact on the diagnosis
stage of hypertension among low-income individuals in the Philippines and identify other important determinants at this
stage. Additionally, it provides a longitudinal overview over time of health-seeking behaviour among those with undiag-
nosed hypertension. This study has limitations. The sample size is relatively small, limiting the robustness of findings
regarding determinants of diagnosis over time. The small number of diagnosed individuals also restricted our understand-
ing of medical adherence and reasons for non-adherence. The 1-year follow-up focused mainly on diagnosis and treat-
ment initiation but was too short to assess retention in the health system over the medium to long term. Nonetheless, this
cohort provides new insights into the health-seeking trajectory of low-income patients with hypertension in the Philippines.
It highlights key determinants of diagnosis, an essential step in improving hypertensive care and preventing long-term
complications. Another limitation is that hypertension was defined according to internationally agreed standards for pop-
ulation surveys, [31] which may differ from clinical diagnostic criteria requiring repeated blood pressure measurements in
specific settings.

Our study found that perception of treatment effectiveness (both Western and traditional) and regular BP measurement
were significant correlates of undiagnosed hypertension, while household wealth and hypertension knowledge were not.
In addition, we identified three factors associated with lower odds of undiagnosed hypertension: receipt of health informa-
tion in the past 12 months, presence of an NCD comorbidity, and active participation in social organisations. Conversely,
two factors associated with higher odds of undiagnosed hypertension were employment, and rural residence. Understand-
ing these factors can inform targeted policy changes. Each factor is discussed, including our cohort’s findings, existing
literature, and recommendations for policy translation.

Summary of health-seeking trajectories

Out of 516 adults with hypertension in this study, 26.6% were undiagnosed, and only 25.4% of those with undiagnosed
hypertension received a diagnosis over one year. This finding aligns with a recent survey across four LMICs, where only
30% of those with undiagnosed hypertension were diagnosed after 5-9 years of follow up. Among those diagnosed,
20.1% were not on medication in that study (7), similar to our finding, where 83.8% of diagnosed participants were on
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Table 5. Multivariate logistic regression of remaining undiagnosed at follow-up among patient with undiagnosed hypertension (n=130).

Crude Odds ratio 95% CI | p value | Adjusted 95% Cl | p value
(n=137) odds ratio*
(n=137)
Sex Female 1(reference) 1(reference)
Male 2.28 1.63-3.18 | 0.002 1.34 0.68-2.63 | 0.389
Age 0.99 0.97-1.00 | 0.063 1.03 1.01-1.05 | 0.007
Residence Urban 1(reference) 1(reference)
rural 1.34 0.72-2.50 | 0.259 0.91 0.32-2.59 | 0.808
Post-secondary education No post sec education | 1(reference) 1(reference)
Post sec education 2.56 1.95-3.37 | 0.001 4.22 2.69-6.62 | 0.001
Employment Unemployed 1(reference) 1(reference)
Employed 3.57 2.50-5.08 | 0.001 3.35 1.97-5.70 | 0.003
Asset-based wealth score 0.78 0.40-1.55 | 0.377 0.88 0.88-1.78 | 0.389
Knowledge score on hypertension 1.16 1.09-1.24 | 0.002 1.23 1.00-1.53 | 0.052
Perception of western medication Neutral or ineffective | 1(reference) 1(reference)
Effective 0.87 0.83-0.90 | 0.001 0.51 0.43-0.60 | <0.0001
Perception of traditional medication Neutral or ineffective | 1(reference) 1(reference)
Effective 1.64 1.36-1.98 | 0.002 3.34 2.05-5.44 | 0.002
Trust in health system No 1(reference) 1(reference)
Yes 0.54 0.39-0.76 | 0.007 0.73 0.45-1.16 | 0.133
Regularly BP measure at least monthly | No 1(reference) 1(reference)
Yes 0.29 0.18-0.47 | 0.002 0.26 0.13-0.56 | 0.008

Adjusted odds ratios presented were mutually adjusted for other co-variates listed. Analyses were weighted for sampling probability and adjusted for
community-level cluster.

https://doi.org/10.1371/journal.pgph.0004550.t005

medication. The proportion of people with undiagnosed hypertension in our cohort was similar in rural Ethiopia (21.3%),
[8] but lower than in Indonesia (56.2%), [16] and Malaysia (51.6%), [10] which is counterintuitive as the latter two studies
were nationally representative rather than limited to poor households.

Household wealth

In our cohort, household wealth did not significantly differ between those with undiagnosed and diagnosed hypertension.
Previous studies in Indonesia and Kenya identified disposable income as a facilitator for diagnosis, where out-of-pocket
costs were a barrier. [16,17] In contrast, Filipinos have access to free public primary healthcare, including hypertension
consultation and medication, which may explain the difference in our cohort.

Knowledge about hypertension

Our cohort found that undiagnosed participants were more likely to report poor knowledge of hypertension and scored
lower on an objective knowledge test. This aligns with studies in Kenya, Belize, and Ethiopia, [8,17,40] where poor under-
standing of hypertension hindered care-seeking; however, knowledge score was not a significant determinant of diagnosis
in our study. This suggests that, while knowledge is crucial for recognising the need for medical care, factors like treat-
ment perception and healthcare access may play a larger role in whether knowledge leads to action.

Perception of the effectiveness of Western and traditional medicine

Perception of the effectiveness of Western and traditional medicine for hypertension treatment had contrasting effects on
diagnosis in our cohort. Believing that Western medicine was effective reduced the odds of undiagnosed hypertension by
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5 times and the odds of remaining undiagnosed after one year by half (Tables 3 and 5). Conversely, belief in traditional
medicine increased the odds of undiagnosed hypertension at baseline by 1.4 times and the odds of remaining undiag-
nosed after one year by 3.3 times.

These findings align with existing literature. A study from Ghana found that negative perceptions of mainstream medica-
tions led to treatment interruption. [23] In Ethiopia, a favourable attitude toward prescription medications increased adher-
ence almost 10 times. [41] The perception of Western medicine’s effectiveness likely encourages seeking a formal diagnosis,
while belief in traditional medicine may divert patients from diagnosis, as it can be accessed without formal healthcare. An
added advantage of traditional medicine documented in the digital diaries of respondents from the same study was that
herbal medicine could be home-grown without needing a clinical visit. [26] Studies from Kenya show that traditional heal-
ers can lead patients away from the formal health system, [17,20] and a qualitative study on the RESPOND data indicated
that participants often preferred herbal medicine over prescriptions. [42] Quantitative analysis from the RESPOND dataset
showed that belief in traditional and complementary medicine (TCAM) was associated with a higher likelihood of using TCAM
concurrently with prescription medication in the Philippines and Malaysia. [43] National data from Malaysia showed that 60%
of TCAM users used it as an alternative to prescription medicine, while 41% used it alongside it [42].

While evidence on the benefits or harms of traditional medicine for hypertension is mixed, there is strong evidence that
TCAM use reduces adherence to prescription medications. [44] Our study shows that the perception of traditional medi-
cine plays a significant role in both the diagnosis stage and the follow-up care for hypertension.

Regular blood pressure measurement at least monthly

In our cohort, we found no significant association between having a regular healthcare provider and formal diagnosis.
However, most participants did have one, and it is likely that our study was underpowered to detect any difference.
Monthly blood pressure measurement, which was more common among participants with diagnosed hypertension than
those with undiagnosed hypertension (73.1% +0.7% vs. 35.7% +0.5%, p<0.0001), was also independently associated
with 3 times lower odds of undiagnosed hypertension at baseline and nearly 4 times lower odds of remaining undiagnosed
at 1-year follow-up (Table 3).

The importance of regular blood pressure measurement is supported by literature, with primary care visits being a key
facilitator of diagnosis. The asymptomatic nature of hypertension until it becomes severe, along with non-specific symp-
toms, explains the need for regular monitoring. A study in Sri Lanka found that most patients discovered their hypertension
incidentally during unrelated healthcare visits [45].

Would population-wide screening improve hypertension diagnosis? Experience from a Tanzania screening program
found low follow-up rates, with only 34% of identified hypertensives attending healthcare providers within a year and 5%
starting on medication. [38] Similarly, a hypertension screening program in Malaysia showed low follow-up rates [21].

Barriers to healthcare linkage following screening in these studies included lack of knowledge, competing priorities like
work, and reliance on ineffective “wonder drugs” and herbs with no proven effectiveness. [21,38] Some of these same
barriers, including employment, were also linked to undiagnosed hypertension in our cohort, as discussed further below.

An important question is whether low-income households in the Philippines would benefit from a screening program.
In our cohort, around 80% of those with undiagnosed hypertension reported easy access to a blood pressure measuring
device (82.7% of those diagnosed at 1 year and 78.0% of those who remained undiagnosed). This suggests that lack
of access to blood pressure measurement is not a significant barrier to diagnosis, but rather to all the other elements
that are required for a comprehensive response, including access to affordable treatment, effective follow up, and peer
support.

Employment and living in rural areas as a barrier to hypertension diagnosis

Employment was identified as a determinant of undiagnosed hypertension, with 1.5 times higher odds of being undiag-
nosed at baseline and 3.4 times odds of remaining undiagnosed at 1-year follow-up in our cohort.
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The relationship between work and health-seeking behaviour has been explored in multiple studies. In Iran, busy work
was linked to poorer medicine adherence. [27] A study in Namibia found 60% of missed medical appointments were due
to work commitments. [46] Similarly, research in Ghana revealed that sustaining livelihoods led to the de-prioritization of
medical treatment. [23] A qualitative analysis of RESPOND data from low-income households in the Philippines indicated
that participants prioritised work over medical check-ups, especially when waiting times or clinic hours clashed with work
schedules, particularly in informal sectors. [26] In Malaysia, participants described challenges such as private companies
not accepting “time off” while doctors could not provide medical leave for short clinic visits. [21] Institutional barriers often
deter hypertensive patients from seeking care.

Improving health facility accessibility may also be beneficial. Expensive transport costs were a significant barrier
to seeking care after positive screening in a community program in Uganda. [39] Travel distance and convenience
were central to healthcare access for RESPOND participants in the Philippines. Urban participants benefited from
more facility options, while rural participants in Quezon Province had limited access, relying on public facilities that
sometimes ran out of free hypertensive medications. Reaching private providers required two hours of travel. [26]
This difficulty may explain why living in rural areas was associated with twice the odds of undiagnosed hypertension
(Table 3).

Reimbursing transport costs in Haiti increased clinic visits for anti-retroviral treatment. [47] In Liberia, a program
addressing healthcare barriers through transport reimbursements, food support, and social assistance improved tuber-
culosis treatment coverage from 7.7% to 43.2%. [48] While infectious disease and hypertension treatments differ, this
targeted intervention approach is appropriate.

NCD comorbidity, active participation in social organisations and receipt of health information in the preceding
12 months

Our study found that having an NCD co-morbidity was associated with one-third lower odds of undiagnosed hyperten-
sion (Table 3). Few studies have examined this relationship. A systematic review of hypertension treatment in LMICs
found inconclusive evidence regarding co-morbidities and medicine adherence. [6] One explanation for our finding is
that patients with co-morbidities are more likely to see healthcare providers who may screen for hypertension during
treatment.

Participants active in social organisations had nearly half the odds of undiagnosed hypertension (Table 3). While social
networks are known to support long-term health retention and medication adherence for hypertensives, [6] their role in
diagnosis is less understood. Social organisation participation may reduce undiagnosed hypertension by spreading health
information. Supporting this, receiving health information in the past year was linked to nearly half the odds of undiag-
nosed hypertension (Table 3).

Recommendations

An appropriate response to these findings requires a multi-faceted response. Health professionals can raise awareness
of the silent nature of hypertension and the importance of regular check-ups while dispelling fears about long-term med-
ication. Community-driven initiatives, such as peer-led education and leveraging social networks, may further encourage
diagnosis and adherence. Routine blood pressure screening must be more accessible, with incentives for regular check-
ups, especially for workers who struggle to prioritise healthcare visits. Expanding mobile clinics and telemedicine services
can bridge gaps for rural populations, while flexible clinic hours and employer support can help working individuals access
care. Building trust in Western medicine is crucial. Health professionals should actively address concerns about antihy-
pertensive drugs, while also engaging traditional healers to promote safe, evidence-based treatments. Health systems
must ensure consistent medication availability and streamline access by reducing clinic wait times and offering transport
reimbursements where needed.
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Conclusion

Among people with hypertension from low-income households in the Philippines, 26.6% were undiagnosed, and only
25.4% of these individuals received a diagnosis within a year. Factors associated with lower odds of undiagnosed hyper-
tension included trust in Western medicine, monthly blood pressure checks, recent receipt of health information, presence
of an NCD comorbidity, and participation in social organisations, while rural residence, employment, and belief in tradi-
tional medicine were linked to higher odds. Addressing these barriers through a multi-faceted approach that builds confi-
dence in mainstream healthcare and tackles social determinants of health requires robust intersectoral policies, offering
lessons for improving hypertension control in other LMICs.
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