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Abstract 

Introduction: To date, a little evidence such as  systematic review and meta-analysis was conducted to evaluate the 

interventions that improve non-adherence to antihypertensive medications in hypertensive patients using. This review aimed to 

synthesize the data from these studies to provide a better understanding of non-adherence to antihypertensive medications in 

this population. 

Methods: We selectively searched the PubMed database for publications on the treatment of hypertension that contained the 

terms "adherence," "drug," "treatment, "outcome," "hypertension," and "randomized controlled trial." Researchers conducted a 

search of several databases to identify studies published between 2000 and 2022 that measured self-reported adherence to 

antihypertensive medications in hypertensive patients. The final search results included 21 randomized controlled trials that 

examined the effect of various interventions on both blood pressure and adherence to medication in patients with hypertension. 

Many of these studies used multiple measures, or "complex interventions," to improve adherence. Blood pressure measurements 

were taken both in outpatient settings and in hospitals or doctors' offices. 

Results: There is a wide range of interventions that have been studied to improve adherence to antihypertensive medications, 

including the use of calendar blister packs, combination preparations, patient education programs, personal encounters, and 

telephone-based computer systems. In 62% of the 21 randomized controlled studies that were identified, the interventions 

resulted in improved adherence, as measured by various methods including self-assessment, proportion of prescriptions filled, 

and electronic recording of medication intake. Improved adherence was generally associated with better clinical outcomes in 

hypertension, with effect sizes ranging from small to large. However, in 8 of the 21 studies, the interventions did not improve 
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adherence. Pill counting is a simple method but does not provide information on timing of doses. MEMS caps can provide 

precise information on medication-taking patterns but may also cause hypotension and have not been extensively tested. HPLC-

MS/MS can provide accurate measurements of medication in urine or serum but is expensive and may not accurately reflect 

long-term adherence.  

Conclusions:  Nonadherence to antihypertensive medications is common and can be difficult to accurately identify. Healthcare 

providers may underestimate nonadherence and self-report measures and questionnaires may be useful in understanding patient 

beliefs and barriers to adherence. 
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Introduction 

Hypertension is a major global health problem and is 

a leading cause of mortality and the third leading cause 

of disability. It is estimated that by 2025, there will be 

1.56 billion people with hypertension. Poor adherence 

to medication is a major factor in the failure to control 

blood pressure. Patients take only 50-70% of the 

prescribed doses of antihypertensive medications, and 

up to 50% of patients stop taking their 

antihypertensive treatment within the first year. In 

addition, up to 75% of patients do not achieve target 

blood pressure. Adherence refers to the extent to 

which a person's behavior follows the 

recommendations of a healthcare provider [1]. 

Nonadherence is often attributed to patient-related 

barriers, but it is actually a complex issue that can also 

be caused by therapy, illness, the healthcare system 

and team, and socioeconomic barriers. Self-efficacy, 

or the belief in one's ability to perform a behavior, 

plays a role in the initiation and maintenance of health 

behaviors [2]. 

 

There is a need to improve the control of blood 

pressure (BP) in patients with hypertension, as this can 

significantly reduce the risk of cardiovascular events. 

While clinical trials have shown that BP control rates 

can be as high as 80%, actual clinical practice often 

falls short of this. In the National Health and Nutrition 

Examination Survey (NHANES) from 2005-2006, the 

estimated BP control rate was only 44% for all 

hypertensive patients and 64% for those receiving 

treatment [3]. One of the main issues contributing to 

this gap is poor adherence to medication regimens, 

which can involve both forgetting to take doses and 

not consistently following the prescribed treatment of 

 

 

 

plan. In the past, the term "compliance" was often used 

to describe medication-taking behavior, but more 

recently the term "adherence" has become more 

widely used to refer specifically to the extent to which 

a person follows the recommendations of their 

healthcare provider [4]. Nonadherence to prescribed 

medications is a common problem, particularly for 

antihypertensive medications, which are used to 

control blood pressure. This can lead to uncontrolled 

blood pressure, poor clinical outcomes, and increased 

healthcare costs. In the past, it has been difficult to 

objectively assess nonadherence, but a technique 

called chemical adherence testing can now be used to 

confirm medication ingestion. This technique uses 

liquid chromatography-tandem mass spectrometry to 

detect medications in patient samples such as blood or 

urine [5].  

 

It is currently mostly used in research settings, but 

there is evidence to suggest it could be used in primary 

care as well. The World Health Organization 

recommends using the term "adherence" to describe 

the extent to which a person's behavior (such as taking 

prescribed medications) aligns with healthcare 

provider recommendations, rather than using 

pejorative terms like "compliance" or "difficult" that 

imply disobedience [6]. There are several methods for 

assessing adherence to medications, including self-

reported measures, prescription records, and electronic 

monitoring systems. One objective method is chemical 

adherence testing, which uses liquid chromatography-

tandem mass spectrometry (LC-MS/MS) to detect 

medications in patient samples such as blood or urine 

[7]. This technique is currently used in a limited 
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number of healthcare settings, but there is evidence 

that it could be feasible for use in primary care as well. 

Some groups have also developed immunoassays for 

specific medications, but these lack specificity and 

require confirmation by mass spectrometry. Urine and 

blood are the most commonly used sample types for 

chemical adherence testing, with urine being the more 

popular choice due to its non-invasive collection and 

larger quantities that can be obtained. Some groups 

have also published quantitative methods for 

measuring antihypertensive drugs in urine [8]. 

 

Chemical adherence testing is a technique used to 

confirm whether or not a patient is taking their 

prescribed medications. It is typically conducted using 

liquid chromatography-tandem mass spectrometry 

(LC-MS/MS) to detect medications in patient samples, 

such as blood or urine. While this method is not widely 

used in primary care, there is evidence to suggest that 

it could be feasible in both the UK and internationally. 

Some researchers have suggested that drugs with very 

short or long elimination half-lives may produce false 

negative or positive results in chemical adherence 

testing. However, a recent study found no correlation 

between half-life and adherence rates for common 

antihypertensive medications in urine [9, 10]. To date, 

a little evidence such as  systematic review and meta-

analysis was conducted to evaluate the interventions 

that improve non-adherence to antihypertensive 

medications in hypertensive patients using. A previous 

review found that nonadherence to these medications 

is common, with rates ranging from 30-50%. 

Nonadherence to antihypertensive medications is 

associated with uncontrolled blood pressure, poor 

clinical outcomes, and increased costs to the 

healthcare system. This review aimed to synthesize the 

data from these studies to provide a better 

understanding of non-adherence to antihypertensive 

medications in this population. 

 

Methods 

 

We selectively searched the PubMed database for 

publications on the treatment of hypertension that 

contained the terms "adherence," "drug," "treatment, 

"outcome," "hypertension," and "randomized 

controlled trial." Researchers conducted a search of 

several databases to identify studies published 

between 2000 and 2022 that measured self-reported 

adherence to antihypertensive medications in 

hypertensive patients. In summary, the aim of this 

review was to identify and review randomized 

controlled trials that focused on interventions to 

improve adherence to antihypertensive medications in 

patients with hypertension. A search of the PubMed 

database was conducted using specific search terms, 

and the resulting publications were further narrowed 

down to include only clinical trials.  

 

The final search results included 21 randomized 

controlled trials that examined the effect of various 

interventions on both blood pressure and adherence to 

medication in patients with hypertension. Many of 

these studies used multiple measures, or "complex 

interventions," to improve adherence. Blood pressure 

measurements were taken both in outpatient settings 

and in hospitals or doctors' offices. Two medical 

researchers helped to develop a list of relevant search 

terms and two authors screened titles and abstracts for 

relevance. Full-text articles were obtained and 

evaluated for inclusion, and a standardized form was 

used to collect information on the surveys used in each 

study. The goal of the review was to gather data on 

intervention aiming at improving nonadherence in 

hypertensive patients. A systematic review and meta-

analysis was conducted to assess the nonadherence 

rates of antihypertensive medication in patients with 

hypertension. The study included observational and 

experimental studies that measured patient-reported 

barriers to adherence to antihypertensive medication 

in adults, published in English, and excluded studies 

that measured adherence to other health behaviors or 

used patient diaries or open-ended questions to 

measure adherence. The review focused on sources of 

bias, including randomization, blinding of the 

outcome assessor, and losses to follow-up, and 

reported the results of factorial trials separately.  

 

Results and discussion 

 

There is a wide range of interventions that have been 

studied to improve adherence to antihypertensive 

medications, including the use of calendar blister 

packs, combination preparations, patient education 

programs, personal encounters, and telephone-based 

computer systems. In 62% of the 21 randomized 
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controlled studies that were identified, the 

interventions resulted in improved adherence, as 

measured by various methods including self-

assessment, proportion of prescriptions filled, and 

electronic recording of medication intake [11]. 

Improved adherence was generally associated with 

better clinical outcomes in hypertension, with effect 

sizes ranging from small to large. However, in 8 of the 

21 studies, the interventions did not improve 

adherence. Hypertension, or high blood pressure, is a 

major risk factor for mortality and disability 

worldwide. It is estimated that by 2025, there will be 

1.56 billion people with hypertension. Poor adherence 

to medications is a common problem in hypertension 

treatment, with rates of nonadherence ranging from 

30% to 50%. This can lead to uncontrolled blood 

pressure, poor clinical outcomes, and increased 

healthcare costs [12]. Adherence, or the extent to 

which a person follows the recommendations of their 

healthcare provider, can be influenced by various 

factors including the patient's own characteristics, the 

therapy itself, the healthcare team and system, and 

socioeconomic factors.  

 

Studies have shown that improved adherence to 

hypertension medications is associated with better 

clinical outcomes, such as a reduced risk of stroke, 

cardiovascular death, and coronary heart disease. 

However, many studies have found that adherence 

rates remain suboptimal, with estimates ranging from 

39% to 44% of treated hypertensive patients achieving 

recommended blood pressure levels [13]. Factors 

associated with nonadherence include younger age, 

male gender, Hispanic ethnicity, low income, lack of 

health insurance, and not visiting a healthcare provider 

in the past year. Adherence to medications such as 

ACE inhibitors, ARBs, and beta blockers has also 

been shown to be associated with a lower risk of all-

cause mortality in patients with ischemic heart disease 

and diabetes [14]. Adherence to medications that 

prevent cardiovascular disease (CVD) was 57% after 

two years, with around one-third of patients who had 

experienced a myocardial infarction being 

nonadherent. A review of electronic monitoring data 

from 4783 patients in Phase IV studies found that 2% 

of patients did not start treatment and 48% of patients 

had at least one "drug holiday" (defined as omitting 

doses for three or more consecutive days) per year 

[15]. Approximately half of the patients for whom 

follow-up data was available stopped taking their 

treatment within the first year. Interestingly, patients 

who followed their prescribed regimen poorly were 

more likely to discontinue treatment. In clinical 

practice, adherence rates are reportedly even lower: an 

analysis of 195,930 electronic prescriptions showed 

that 28% of patients did not start a new prescription for 

antihypertensive medication. Factors that can impact 

adherence at the practitioner level include 

communication skills, knowledge of guidelines, the 

complexity and adequacy of the prescribed regimen, 

therapeutic inertia, and time constraints (see Table 1). 

Adherence is inversely related to the number of daily 

doses: in patients taking medication four times daily, 

adherence is approximately 50%. Approximately half 

of patients thought to have resistant hypertension were 

actually completely or partially nonadherent, and 

about one in four patients referred for renal 

denervation was nonadherent.  

 

A systematic review identified 43 self-report 

adherence scales, of which 16 were validated in 

hypertensive patients. Another review identified six 

questionnaires that were tested for both validity and 

reliability. Studies using HPLC-MS/MS to assess 

adherence reported complete adherence in 35-81%, 

partial adherence in 10-37%, and total nonadherence 

in 9-35% of hypertensive patients, with the definition 

of partial adherence varying between studies [16]. A 

Cochrane review of interventions aimed at improving 

adherence in various medical conditions found that 

most of the existing evidence is of insufficient quality 

(only 17 out of RCTs had low-risk bias), and that the 

five RCTs reporting improvement in both adherence 

and clinical outcomes involved complex interventions 

that would be difficult to implement in a real-world 

setting. Interestingly, the amount of time spent by the 

provider with the patient was not statistically 

associated with adherence, suggesting that the quality 

of communication (e.g., showing concern and 

providing information) might be more important than 

the absolute quantity of time. A meta-analysis of 

18,000 patients found that using fixed-dose 

combinations (FDCs) of two or more antihypertensive 

agents was associated with a 29% increase in 

adherence and persistence with treatment compared to 

using the same two drugs in free combination [17].  
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Another meta-analysis reported that adherence was 

higher in patients taking FDCs than in those on free 

combinations, by 8% in patients naive to prior 

antihypertensive treatment and by 14% in non-naive 

patients. Hypertensive patients starting treatment on 

an FDC were 53% more likely to achieve blood 

pressure control in the first year than those who started 

on monotherapy (34% more likely when using free 

combinations). Furthermore, patients treated with 

FDCs had fewer hospitalizations and a lower five-year 

cardiovascular event rate than patients on free 

combinations [18]. The use of electronic 

multicompartment medication devices with reminder 

systems has been shown to have positive effects on 

adherence, although a systematic review found that 

these studies had methodological limitations. In terms 

of mobile health solutions, a meta-analysis of RCTs in 

patients with chronic diseases found a beneficial effect 

of text messaging on adherence, although most studies 

used self-reported adherence assessment and had short 

duration. 

 

A randomized trial involving 1372 patients found that 

text messaging improved adherence compared to usual 

care, regardless of whether the messages were 

information-only or interactive. A European study 

estimated that increasing adherence to 

antihypertensive therapy to 70% of patients in five 

European countries (Italy, Germany, France, Spain, 

and England) would result in total savings of €332 

million over a 10-year period and lead to 82,235 fewer 

cardiovascular events. Another study estimated that 

increasing adherence to 100% of hypertensive patients 

in the United States would save approximately $72 

billion and reduce the number of strokes, myocardial 

infarctions, renal, and cardiac events by 8.5 million. A 

2010 review compared the cost-effectiveness of 

published interventions that improved adherence to 

antihypertensive and lipid-lowering treatment and 

found that a pharmacist/nurse management program 

and a combination of self-monitoring, reminders, and 

educational materials were the most cost-effective 

interventions [19]. Using fixed-dose combinations 

(FDCs) was associated with better adherence and 

fewer hospitalizations and emergency room visits. A 

retrospective analysis of United States health 

insurance claims data found that in patients treated 

with a valsartan/amlodipine FDC, compared to those 

treated with a free combination of an angiotensin 

receptor blocker (ARB) and a calcium channel blocker 

(CCB), adherence was significantly higher and total 

healthcare costs were 16-20% lower (P < 0.0001). 

Adherence was also strongly correlated with total 

healthcare costs, with costs being 9-13% lower in 

patients who were adherent to their medication. Poor 

adherence to antihypertensive medications is 

common, especially in patients with apparent resistant 

hypertension, where it can be as high as 25-50%. 

Patients with high adherence were 45% more likely to 

achieve blood pressure (BP) control than those with 

medium or low adherence, and observational data 

from the Lombardy region showed that adherence to 

antihypertensive drug therapy reduced the risk of 

cardiovascular outcomes by 37% and the risk of 

hospitalization due to heart failure [20]. Hypertension 

is usually an asymptomatic condition, which can lead 

patients, especially younger, active individuals 

without comorbidities, to underestimate the necessity 

or benefit of treatment. 

 

 They may also fear possible or experienced adverse 

effects or be unwilling to fit treatment into their 

schedule. Intensifying antihypertensive treatment does 

provide greater protection against cardiovascular 

events, but this potential advantage is accompanied by 

an increasing rate of treatment discontinuation due to 

adverse effects, which means that an increasing 

number of patients are not protected. Lower 

perception of treatment need and higher levels of 

concern about treatment are associated with 

intentional nonadherence, which is an active process 

that occurs when the patient decides to skip or alter 

doses [21]. The number of medications is also a strong 

predictor of nonadherence: 79.3% of UK patients 
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prescribed at least six BP-lowering medications were 

nonadherent. Changes in pill color and shape were 

associated with increased odds of nonadherence, and 

the increasing use of generic medications with regular 

changes in appearance could cause confusion in 

elderly patients [22]. Therefore, physicians should 

identify the specific factors driving nonadherence in 

each patient so that they can tailor adherence-

improving interventions to the patient's profile in an 

attempt to optimize their effectiveness. When BP 

control is not achieved, screening for adherence is 

useful, especially in patients taking many medications, 

where nonadherence is more likely. 

 

Conclusions 

 

Nonadherence to antihypertensive medications is 

common and can be difficult to accurately identify. 

Healthcare providers may underestimate 

nonadherence and self-report measures and 

questionnaires may be useful in understanding patient 

beliefs and barriers to adherence. Pill counting is a 

simple method but does not provide information on 

timing of doses. MEMS caps can provide precise 

information on medication-taking patterns but may 

also cause hypotension and have not been extensively 

tested. HPLC-MS/MS can provide accurate 

measurements of medication in urine or serum but is 

expensive and may not accurately reflect long-term 

adherence. 
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