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ABSTRACT
Objectives Previous studies have implicated therapeutic 
drug monitoring (TDM), by measuring serum or urine 
drug levels, as a highly reliable technique for detecting 
medication non- adherence but the attitudes of patients 
and physicians toward TDM have not been evaluated 
previously. Accordingly, we solicited input from patients 
with uncontrolled hypertension and their physicians about 
their views on TDM.
Design Prospective analysis of responses to a set of 
questions during semistructured interviews.
Setting Outpatient clinics in an integrated health 
system which provides care for a low- income, uninsured 
population.
Participants Patients with uncontrolled hypertension 
with either systolic blood pressure of at least 130 mm Hg 
or diastolic blood pressure of at least 80 mm Hg despite 
antihypertensive drugs and providers in the general 
cardiology and internal medicine clinics.
Primary and secondary outcome measures Attitudes 
towards TDM and the potential impact on physician–
patient relationship.
Results We interviewed 11 patients and 10 providers and 
discussed the findings with 13 community advisory panel 
(CAP) members. Of the patients interviewed, 91% (10 of 
11) and all 10 providers thought TDM was a good idea and 
should be used regularly to better understand the reasons 
for poorly controlled hypertension. However, 63% (7 of 11) 
of patients and 20% of providers expressed reservations 
that TDM could negatively impact the physician–patient 
relationship. Despite some concerns, the majority of patients, 
providers and CAP members believed that if test results 
are communicated without blaming patients, the potential 
benefits of TDM in identifying suboptimal adherence and 
eliciting barriers to adherence outweighed the risks.
Conclusion The idea of TDM is well accepted by patients 
and their providers. TDM information if delivered in a non- 
judgmental manner, to encourage an honest conversation 
between patients and physicians, has the potential to 
reduce patient–physician communication obstacles and to 
identify barriers to adherence which, when overcome, can 
improve health outcomes.

INTRODUCTION
Non- adherence to antihypertensive medi-
cations is a major contributor to cardiovas-
cular disease events globally.1 At least half of 
patients with hypertension are non- adherent 
to treatment within 1 year of treatment 
initiation.2–5 In the USA, it was estimated 
that approximately 16.3 million (31%) of 
insured US adults with hypertension are non- 
adherent to their prescribed antihypertensive 
therapy.6 Given the enormous burden of the 
problem, pragmatic strategies that improve 
detection and medication adherence are 
urgently needed to optimise cardiovascular 
outcomes.

An increasing number of studies by our 
group and others have indicated that thera-
peutic drug monitoring (TDM), biochemical 
monitoring of drug levels in the serum or 
urine, constitutes a highly reliable technique 
for detecting medication non- adherence in 
patients with hypertension not be captured 
by conventional methods such as patient self- 
report or pharmacy refill data.2–4 7 In addition, 

Strengths and limitations of this study

 ► The strength of the study is the first study that ex-
plored the attitudes of patients and clinicians re-
garding the use of therapeutic drug monitoring in 
clinical practice, which is important since the con-
cept of drug testing could be interpreted as a lack 
of trust.

 ► Another strength of the study is additional input from 
an independent group of community advisory panel.

 ► The limitation of the study is the small sample size 
and the study setting is limited to indigent care pop-
ulation, which may not be applicable to all health-
care systems.
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biochemical screening is widely available for clinical use 
and covered by most health insurance carrier in the USA 
and many countries worldwide.2 8 Several small observa-
tional studies have indicated that when non- adherent 
patients were given TDM- guided feedback regarding 
specific undetectable drug levels, blood pressure (BP) 
improved substantially at subsequent visits despite no 
significant change in their prescribed antihypertensive 
regimen and no intensive counselling beyond that typi-
cally provided at a regular clinic visit.2 7

While TDM appears promising, the attitudes of patients 
and clinicians regarding the use of TDM in clinical prac-
tice have not been assessed, especially since the concept 
of drug testing could be interpreted as a lack of trust. 
Given the higher rates of medical mistrust among low 
income and minority populations, negative attitudes 
towards TDM might be a major barrier to implementa-
tion among the very high- risk groups with uncontrolled 
hypertension this approach is designed to help.9 There-
fore, we conducted in- depth semistructured interviews of 
low- income patients and their providers, using a combi-
nation of scripted and open- ended follow- up questions, 
to understand: (1) their knowledge, attitudes, beliefs and 
concerns about using a blood test to monitor medication 
adherence and (2) how best to introduce and use TDM in 
a respectful, patient- centred way.

METHODS
This study was approved by the University of Texas 
Southwestern Medical Center Institutional Review 
Board. After an informed consent was obtained, we 
conducted semistructured interviews with 11 patients 
who have uncontrolled hypertension, defined as systolic 
blood pressure (SBP) of at least 130 mm Hg or diastolic 
blood pressure (DBP) of at least 80 mm Hg despite treat-
ment with ≥2 antihypertensive drugs, from the general 
internal medicine and cardiology clinics of Parkland 
Health & Hospital Systems (PHHS). Exclusion criteria 
include: (1) presence of hypertensive emergency (BP 
>180/110 mm Hg plus one of the following features: 
acute coronary syndrome, acute stroke, hyperten-
sive encephalopathy, aortic dissection or acute kidney 
injury), (2) history of active substance abuse such as 
alcohol, cocaine or narcotics, (3) uncontrolled psychi-
atric disorder such as schizophrenia or major depres-
sion based on diagnosis entered in electronic medical 
record, (4) pregnancy, (5) homelessness, (6) stage V 
Chronic kidney disease (CKD) or end stage renal disease 
(glomerular filtration rate <15 mL/min/1.73 m2), (7) 
self- report of non- adherence or unwillingness to follow 
medication regimen prescribed by the primary care 
physicians for any reasons, (8) presence of white coat 
hypertension (defined as normal 24 hours ambulatory 
SBP or home BP of <130 and diastolic BP of <80 mm 
Hg and clinic SBP of at least 140 mm Hg or diastolic BP 
of at least 90 mm Hg and (9) inability to read or write 
English. PHHS is an integrated health system which 

serves as the safety- net hospital for a large, low income, 
uninsured population in the Dallas County, Texas, USA. 
We also interviewed 10 providers (physicians, mid- level 
practitioners and clinical pharmacists) who work with 
low- income patients with poorly controlled hyperten-
sion in the Cardiology and General Internal Medicine 
clinics. Patients and clinicians received a US$20 gift 
card for their time and participation.

The interviews were designed to assess: (1) how TDM 
could be used in a way that is acceptable to patients that 
enhances both the patient–provider relationship and 
improves patient health outcomes, (2) potential causes 
of non- adherence, (3) patient’s reluctance to reveal non- 
adherence to their provider, (4) how TDM could contra-
dict patient self- report about adherence and (5) how this 
contradiction could potentially affect patient–provider 
trust and communication. The interview guide comprised 
nine questions that explored respondents’ personal and/
or professional experiences with treatment of hyperten-
sion, with the blood test for therapeutic monitoring, and 
to explore perspectives on how the test may best be used 
in practice. The interview scripts were tested and refined 
after initial practice sessions. Follow- up questions were 
added to elaborate answers and pursue complementary 
lines of inquiry if the initial response to the main ques-
tions was unclear. A patient/provider interview script is 
shown in table 1.

Interviews were digitally recorded, transcribed and 
analysed under the guidance of the Patient- Centered 
Outcomes Research (PCOR) Center’s Qualitative 
Methods Core.10 Transcripts were coded by three inde-
pendent coders using a two- step deductive/inductive 
approach to thematic content analysis.11 After reading 
all the transcripts, we applied initial open codes derived 
from the interview guide topics. Line- by- line coding led 
to understanding and development of thematic catego-
ries of codes, using highlighting and margin coding of 
recurring and relevant themes. Each reviewer coded the 
transcripts independently then met to discuss their indi-
vidual findings with the larger team and resolve coding 
discrepancies by consensus. This iterative process enabled 
the team to refine and revise codes accordingly.12 The 
codes identified fell under the categories of adherence 
barriers, adherence facilitators, barriers to disclosure, 
monitoring rationale and intervention implications. We 
also performed a descriptive statistical analysis to assess 
the proportion of patients or providers who responded 
to each question in different ways. We ceased recruitment 
on reaching thematic saturation.

The rationale and proposed methods for the study were 
also presented to the community advisory panel (CAP) 
to seek additional input. The CAP programme is curated 
by the UT Southwestern Center for PCOR to engage 
community perspectives on the relevance, design and 
implications of research that has the potential to improve 
patient- centred care. The members comprise a diverse 
racial and ethnic group of lay individuals with experi-
ence with the PHHS health system or community- based 
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organisations serving minority, low- income populations 
in Dallas County. The meeting discussion was digitally 
recorded, transcribed and analysed in a similar fashion 
as the interview.

Patient and public involvement
The objective of this study was to glean patients’ perspec-
tives in the application of TDM in hypertension manage-
ment. Patients were not directly involved in the production 
of the research study design. We supplemented patients’ 
perspectives with input from the CAP programme, who 
are meant to represent and serve minority, low- income 
populations in Dallas County. Their perspectives also 
greatly contributed to our understanding of how to best 
use TDM. Input from the CAP programme was not used 
to implement or modify the study design.

RESULTS
During the course of 4 weeks in September 2018, 54 
consecutive patients with uncontrolled hypertension 
(SBP ≥130 mm Hg or DBP ≥80 mm Hg despite treat-
ment with ≥2 antihypertensive drugs) who visited the 
General Internal Medicine or Cardiology clinic were 
identified from the electronic medical record. Among 
these subjects, 25 were excluded due to the inability 
to read or write English, 2 due to stage V CKD and 2 
due to unwillingness to take their medications. Thir-
teen patients did not wish to participate and 11 were 
enrolled in the study. Patient participants included 8 
women and 3 men (7 African Americans, 2 Hispanics 
and 2 non- Hispanic whites). The mean age of patients 
was 62±11 years. The provider group consisted of 7 men 
and 3 women (80% non- Hispanic whites, 20% African 
Americans) with a mean age of 35±10 years. The 
providers included: three internal medicine residents, 
three cardiology fellows, two physician assistants, one 
pharmacist and one cardiology attending physician). 
None of the providers were directly involved in the care 
of any of the patient participants.

Patients’ attitude and acceptability to TDM
All 11 patients were aware of the potential impact of high 
BP and non- adherence to medications on health in terms 
of increasing the risk of stroke, heart disease, kidney 
disease and death. All patients identified themselves as 
adherers to medications as prescribed. When asked about 
the potential causes of medication non- adherence in 
general, five patients attributed it to inability to afford 
medications (which some patients felt uncomfortable 
mentioning to their providers), five to drug side effects, 
four to forgetfulness, two to being tired of having to take 
medications regularly and one to poor insight or health 
literacy. Overall 91% of patients (10 of 11) believed that 
TDM would be useful in their care and stated that they 
would agree to TDM testing. However, 63% (7 of 11) of 
patients expressed concerns that TDM could potentially 
negatively impact the physician–patient relationship. Two 

patients believed that the relationship could be strength-
ened and two others felt it would have no significant 
impact. When patients were asked which method of expla-
nation TDM results would make them feel safe to admit 
their suboptimal adherence, 54% patients believed that 
they would feel at ease if providers acknowledged medi-
cation non- adherence and the underlying reasons, such 
as cost, inconvenience or forgetfulness, as a common 
problem. Honest communication by the providers was 
considered a major factor in facilitating admission of 
non- adherence in 45% patients. Empathy is thought be 
a major factor in 27% of patients. Providing education 
and communication to the patients regarding the adverse 
health consequences of the non- adherent behaviour is felt 
to be a major factor that triggers patient’s admittance to 
non- adherence in 27%. Other potentially positive aspects 
of TDM mentioned by the patients included enhancing 
provider’s commitment to help patients (18%), trust 
(9%), truthfulness (18%) and warm or nurturing person-
ality of providers (9%). The theme and codes of patients’ 
views are shown in table 2.

Providers’ attitude and acceptability to TDM
Similar to the patients’ views, providers (n=10) believed 
that inability to afford medication, forgetfulness, poor 
self- efficacy, concerns about medication side effects, 
pill burden and poor health literacy were major factors 
contributing to non- adherence. All providers thought 
TDM was a good idea and should be used regularly. 
Forty per cent of clinicians believed that TDM could 
strengthen the patient–provider relationship, particu-
larly in patients in whom non- adherence was initially 
suspected but TDM demonstrated evidence of adherent 
behaviour. The same group of providers, however, 
believe that the results may have a negative effect in 
others for whom TDM confirmed medication non- 
adherence. Three providers (30%) believed that TDM 
results would have no impact on the physician–patient 
relationship. Two providers (20%) believed that TDM 
would negatively impact the patient–provider relation-
ship. All providers felt TDM was potentially useful in 
identifying and solving non- adherence to antihyperten-
sive drugs, if the counselling was delivered in a sensitive 
manner. When providers were asked how best to explain 
TDM results, half believed that acknowledging common 
obstacles to adherence (forgetfulness, side effects, 
costs and so on) and offering assistance accordingly 
would make the patients more comfortable revealing 
non- adherence. Other ideas about discussing TDM 
results and non- adherence included: building trust and 
rapport (50%), using non- judgmental language (40%), 
emphasising honesty (20%) and using it as an opportu-
nity to increase health literacy (20%). The theme and 
codes of providers’ views are shown in table 3.

Input from the PCOR Center CAP
The results of the patient and provider interviews 
were subsequently shared with our PCOR Center CAP. 
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Thirteen CAP members were present in the meeting with 
the study investigators (RC, KBS, BE and WV). The CAP 
members acknowledged that some patients might feel 
embarrassed or angry by test results that are discordant 
from their self- reported adherence behaviour and that 
some patients have difficulty admitting financial barriers 
to medication adherence. One CAP member believed 
that provider should not ‘sugar coat’ the results and 
tell the patient upfront of the non- adherent behaviour. 
Most CAP members, however, believed that by acknowl-
edging medication non- adherence as a common problem 
that most patients had to struggle to overcome obsta-
cles would normalise the challenge and increase the 
likelihood of a productive discussion of their own non- 
adherence with providers. At the end of the discussion, 
all of the CAP members agreed that TDM was potentially 
useful and suggested several different ways to present the 
drug testing results to patients that would be acceptable, 
respectful, not damage patient–provider trust, and be 
more conducive to problem solving rather than placing 
blame.

DISCUSSION
Our study explored positive and negative attitudes 
towards TDM among low- income patients and providers 
who treat this population to better understand poten-
tial barriers and facilitators to using TDM in real- world 
practice.The major findings from the study are three- 
fold. First, most patients with hypertension and their 
providers considered TDM a useful tool in monitoring 
adherence to medications. Second, more than half of 
patients and providers initially expressed concerns about 
the potential negative impact on the relationship if the 
results of TDM suggested non- adherent behaviour. Third, 
most patients believed that presenting TDM results in a 
collaborative, non- judgmental manner and exploring 
reasons underlying suboptimal adherence directly with 
the patient may lead to improved adherence and health 
outcomes. Remarkably, providers shared a similar view to 
the patients when discussing TDM results.

Adherence to medications can be monitored by several 
methods, including patient self- report, detailed question-
naires, pill counts, prescription fill rates, direct observa-
tion, electronic pillboxes or ingestible digital pills.13–15 
Although self- report is often used to assess adherence, 
patients tend to overestimate their adherence to antihy-
pertensive medications when compared with electronic 
pillbox data.15 Physicians' ability to predict patients' adher-
ence to antihypertensive medications in the primary care 
setting is notoriously poor.16 Prescription fill rates may 
not be accurate if patients receive automatic prescription 
refills but do not ingest the dispensed medication.17 On 
the other hand, more accurate techniques, such as elec-
tronic monitoring or digital pill technology, are limited 
by the high cost which is not covered by any insurance 
carrier in the USA.2 In contrast to electronic monitoring, 
TDM is covered by insurance carriers in the USA and Th
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many countries worldwide.2 To our knowledge, our study 
represents the first that explores patients’ and providers’ 
attitudes in adopting TDM in routine practice.

We were encouraged that patients and provider iden-
tified similar reasons for medication non- adherence, 
barriers to disclosing them to providers, as well as the 
potential benefit of TDM to both hypertension control 
and the patient–provider relationship. As expected, 
both patients and providers expressed concerns about 
the potential impact of TDM on trust. However, patients 
and providers believed the benefits of an honest discus-
sion about adherence outweighed the potential risks to 
the patient–provider relationship. Specifically, patients 
recommended that providers acknowledge that medica-
tion non- adherence is a common but addressable chal-
lenge. More importantly, many patients recommended 
providers ask if they experienced specific barriers 
to adherence such as drug cost or forgetfulness as 
patients reported often having difficulty volunteering 
information upfront due to shame and guilt. Patients 
also suggested that providers discuss medication non- 
adherence in the context of how hard it can be for 
many people to change all kinds of health behaviours 
like diet and physical activity. This approach would 
both decrease stigma and shame about this common 
occurrence, and set the stage for an honest, patient- 
centred discussion for practical strategies for improving 
adherence and hypertension control. In our interviews, 
providers who raised concerns about TDM adversely 
impacting patient trust also indicated that framing and 
presentation of adherence mattered and could mediate 
their concern. Overall, this suggests that provider 
education and training will be important if TDM is to 
be incorporated into routine clinical practice.

Presenting findings to the CAP provided the added 
advantage of providing a collective and peer- based 
approach to ‘member- checking,’ a qualitative technique 
where researchers test their understanding or interpre-
tation of findings with participants. In our study, we 
found CAP reactions to the issues of non- adherence 
were remarkably similar to those patients we inter-
viewed, validating our findings. Community members 
recognised adherence as a challenge to patients. Their 
remarks emphasised their shared experience as patients 
with first- person accounts of their experience. Based 
on input from patients, providers and CAP members, 
we propose several key factors that are essential in 
enhancing patient–provider communication of TDM 
results and obstacles to medication adherence as shown 
in figure 1. Future work to design interventions might 
benefit from more explicit engagement with family 
members and other caregivers to identify their role in 
managing patient adherence that might complement 
TDM efforts in the clinic.

This was a qualitative methods pilot study so our small 
sample size is a potential limitation. The study results may 
not be applicable to many patients who were excluded 
from the study due to inability to read or write English or Th
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verbally expressed non- adherence to medication. Further-
more, more than half of eligible patients refused to partici-
pate and their views regarding TDM may differ from those 
participating in our study. During the interview, we did 
not address the limitation of TDM in the capturing drug 
levels with short half- life or long sample collection time 
since last ingestion which may lead to misinterpretation 
of results by the clinicians. Nevertheless, we were able to 
explore attitudes in depth among the patients enrolled in 
the study, and the themes that emerged are concordant 
with the literature on medication non- adherence. Addi-
tionally, participants were patients who were predomi-
nantly non- White, low income, uninsured individuals in 
an urban safety health system, and clinicians who care for 
these vulnerable populations so generalisability to other 
settings is uncertain. On the other hand, such patients 
and settings are most heavily impacted by non- adherence 
and poor hypertension control.

In summary, the idea of TDM was well- accepted by 
patients and providers. Despite the fact that both groups 
expressed concerns that TDM could potentially nega-
tively impact the physician–patient relationship, more 
than 90% of patients and providers believed that TDM 
constituted an effective tool in identifying and over-
coming barriers to adherence, especially if providers 
could address this common and important problem in a 
respectful, patient- centred fashion.
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