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Abstract
Background: Both diagnostic and therapeutic inertia are important barriers to Blood Pressure (BP) control. BP readings are routinely measured 
and recorded at most healthcare visits. Thus, there are many opportunities to diagnose hypertension and improve BP control. The objective of this 
study was to determine the percentage of patients with elevated BP measurements where BP or hypertension is mentioned in the clinical notes. 

Methods: We randomly selected outpatient visits for 10,000 patients in Internal Medicine clinics (1-1-2017 to 6-30-2021) and recorded if there 
was a BP value ≥ 140/90 mm Hg. The Assessment and Plans (A/Ps) from these clinic visits were extracted using a rule-based pattern-matching 
algorithm. A/Ps with no matching text pattern indicating BP or hypertension was considered not to have addressed hypertension. The percentage 
of visits where BP was mentioned was calculated for each specialty.

Results: Among the 10,000 patients, we found 5,674 clinic visits where patients had elevated BP. A/Ps from nephrology, cardiology and general 
internal medicine visits mentioned elevated BP at least 50% of the time. In contrast, A/Ps from encounters with allergy/immunology, endocrinology 
(not diabetes clinic) and rheumatology specialists referenced the patient’s BP less than 10% of the time.

Conclusions: We demonstrate widespread deficiencies in the discussion of hypertension and BP in clinical notes across medical specialties. 
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Introduction
Hypertension is associated with the greatest attributable risk for mortality 

among all modifiable risk factors for cardiovascular disease [1], and in the 
United States, approximately 116 million adults (47%) have hypertension [2]. 
Numerous clinical trials have demonstrated that antihypertensive medications 
reduce the risk of cardiovascular events [3], and even modest improvements 
in Blood Pressure (BP) control can substantially reduce the risk of strokes 
and myocardial infarctions [4]. Yet, approximately 20% of U.S. adults are 
unaware of their hypertension [5] and as many as 75% of those diagnosed 
with hypertension may be uncontrolled [2]. Thus, there is a critical need to 
more effectively diagnose and treat patients with hypertension. 

Both diagnostic and therapeutic inertia have been identified as important 
causes of delays in achieving BP control [6]. Healthcare professionals 
frequently delay the diagnosis and treatment of hypertension, even when 
presented with documented elevated BP readings [7]. For example, in one 
study, treatment changes were implemented in only 38% of cases despite 
documented uncontrolled hypertension for at least 6 months [8]. Many 

reasons have been proposed to explain diagnostic and therapeutic inertia. 
For example, healthcare providers might perceive elevated office BP readings 
to be “white coat hypertension” [9]. Furthermore, a diagnosis of hypertension 
requires multiple elevated BP measurements [10], but patients are often 
seen infrequently by their healthcare providers, resulting in further delays in 
diagnosis and treatment. Moreover, even when patients present to the clinic, 
often for more pressing concerns, BP discussions may be neglected to focus 
on other health concerns. 

BP readings are routinely measured and recorded at almost all healthcare 
visits, regardless of specialty. Thus, there are many opportunities to diagnose 
hypertension and improve BP control. Increasing the potential visibility of 
potential BP issues in clinical notes could ultimately help improve hypertension 
diagnosis and BP control. The objective of this pilot study is to determine the 
percentage of patients with elevated BP measurements where the clinical 
notes from clinic visits specifically mention BP or hypertension outside of the 
vitals section of the note.

Methods
In order to examine clinical notes, we used data from the electronic 

medical record. We collected outpatient visits for ten thousand randomly 
selected patients with at least one visit to an Internal Medicine clinic between 
Jan 1st 2017 and June 30th 2021. For these 10,000 patients, those clinic 
visits for which all of the recorded BPs were at or above 140/90 mm Hg were 
recorded. This threshold was chosen because, while current guidelines define 
elevated blood pressure at lower levels, 140/90 mm Hg is the lowest blood 
pressure recognized as hypertensive regardless of the patient’s comorbidities 
or the version of the guidelines used [11].

The Assessment and Plans (A/Ps) section of notes from these clinic 
visits were then extracted using a rule-based pattern-matching algorithm.  
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These A/P sections were then parsed by regular expressions to determine 
the presence or absence of words related to hypertension (‘BP’,’HTN’, ‘blood 
pressure’, etc.). Matches were excluded if the string also matched expressions 
for pulmonary hypertension or ocular hypertension. A/Ps with no matching 
text pattern indicating BP or hypertension was considered not to have 
addressed hypertension. Similar approaches have been shown to perform 
well for identifying hypertension diagnoses in inpatient clinical notes, having 
approximately 90% sensitivity and 90% positive predictive value vs. manual 
review [12].

We also captured the specialty associated with the clinic of the visit 
where the patient arrived hypertensive. The analyses of clinical notes were 
then grouped by the following internal medicine specialties: cardiology, 
endocrinology, gastroenterology, general internal medicine, hematology/
oncology, immunology, infectious disease, nephrology, pulmonology and 
rheumatology. The percentage of visits where BP was discussed was 
calculated for each specialty.

Results
Among the 10,000 visits randomly collected from the electronic medical 

record, we found 5,674 visits where patients had recorded BP measurements 
above 140/90 mmHg as part of their vital signs. Among the 5,674 patient 
visits with an elevated BP, only 1872 (33%) of the visits had a note that 
discussed hypertension or BP in the A/P portion of the note. The proportion 
of notes corresponding to visits with elevated measurements that mentioned 
hypertension or BP in the A/P varied widely according to specialty types. 
Figure 1 shows the proportion of notes from clinic visits with elevated BP levels 
across different specialties. 

For two specialties, nephrology and cardiology, notes referred to 
hypertension or BP at least 50% of the time: 79% for nephrology (55 of 77 
encounters) and 56% for cardiology (206 of 366). In contrast to cardiology 
and nephrology, the notes in the assessment and plan from visits in allergy/
immunology, endocrinology (not diabetes clinic) and rheumatology specialists 
referenced the hypertension or blood pressure less than 10% of the time (in 3 
of 52 (6%), 0 of 15 (0%) and 10 of 124 (8%) encounters, respectively). Finally, 
some disciplines had a proportion of notes closer to the overall average. For 
example, 40% (1287 of 3219) of general internal medicine visits and 25% (15 of 
61) for infectious diseases visits had notes that mentioned BP or hypertension.

Discussion
Using data from the electronic medical record, we found that documentation 

of elevated BP readings in clinical notes is surprisingly uncommon. Specifically, 
we found that the text of clinical notes summarizing clinical visits frequently fail 
to mention the elevated BP measurements that were captured at the beginning 
of the clinical visit. Even in clinics that should be focused on the diagnosis and 
treatment of BP frequently fail to specifically mention hypertension or BP. For 

example, 60% of the time general internal medicine clinic notes fail to refer to 
hypertension or BP when an elevated BP was recorded at the clinical visit. 
Furthermore, in clinics not typically associated with hypertension management 
(e.g., allergy, rheumatology), clinic notes fail to refer to hypertension or BP 
over 90 percent of the time despite an elevated BP reading. Collectively, our 
results highlight the need for improved documentation regarding elevated BP 
readings across medical specialties. 

We think that there are three major reasons for physicians and other 
healthcare providers failing to adequately document elevated BP readings in 
the A/P of their notes. First, there are many competing demands on providers’ 
time. For each visit, there is limited time with the patient and the most urgent, 
often acute, complaint takes precedence; attending to pressing problems or 
chief complaints may reduce time for addressing chronic health conditions, like 
hypertension. In fact, high patient volumes are associated with lower rates of 
hypertension treatment among patients diagnosed with hypertension [13] thus 
it follows that a lack of documentation of hypertension would also coincide with 
a provider’s large workload and large patient volume. 

A second reason we think that physicians and other healthcare providers 
fail to adequately document elevated BP readings is that they may believe that 
diagnosing and treating hypertension is not their primary or even secondary 
clinical responsibility and that it is instead the job of the patient’s primary 
care provider. Supporting our hypothesis, we found that clinics that focus on 
problems related to hypertension (e.g., nephology, cardiology) had higher 
rates of documentation than ones that do not. However, there is no point-of-
care test for hypertension and multiple elevated readings are necessary for 
a diagnosis [10]. Accordingly, even if it is not the clinical responsibility for a 
healthcare provider to diagnose and manage hypertension, it is important for 
any provider to discuss elevated BP readings with patients and to encourage 
patients to obtain more readings and convey these results to their primary 
care providers, who are, in most cases, ultimately responsible for diagnosing 
and treating hypertension. Furthermore, it is important to highlight such 
conversations with patients in the electronic medical record for consideration 
at future appointments. 

A third reason why physicians and other healthcare providers may fail 
to adequately document elevated BP is due to confusion regarding changing 
definitions and guidelines for hypertension treatment and management. 
Indeed, physicians report using different thresholds for diagnosis or treatment 
changes [14]. Also, some physicians overestimate their own adherence to 
existing guideline recommendations [15]. Alternatively, physicians may not 
make recommendations because they assume that patients will be non-
adherent [13]. However, these reasons do not justify a lack of discussion of 
abnormal measurements for a treatable condition that is routinely measured 
across clinical visits. Indeed, for this study, we picked a level of BP (140/90 mm 
Hg) that is generally considered to warrant follow up or further attention [11].

Our work is consistent with prior reports that have also found that elevated 
BP is more likely to be addressed in clinics where hypertension is an important 
comorbidity [16], but prior research has primarily relied upon labour-intensive 
chart reviews.  Here we propose an automated method that is relatively simple 
to implement, could be applied to other diseases and patient groups and could 
be widely implemented across healthcare institutions. Furthermore, given 
the widespread adoption of electronic medical record systems, our approach 
could be performed repeatedly to measure improvements or changes in 
documentation. Indeed, electronic medical records have, in some cases, led to 
improved hypertension outcomes by increasing access to patient data across 
visits and providers [17,18].

This pilot study has multiple limitations. First, this sample was taken from a 
single university-based health system and its generalizability to other settings 
may be limited. Second, we only used a sample of notes and did not examine 
all notes in our electronic-medical-record system. Third, the reason for each 
visit was not captured in the study data and it is possible that some visits were 
specifically for hypertension, which likely varies across specialties. Finally, we 
used a simple “key word” approach to identify discussions of hypertension or 
BP in clinical notes. Natural Language Processing (NLP) applied to clinical 
text documents has experienced rapid growth in recent years [19,20], and 

Figure 1. Percentages of assessment and plans that mention elevated blood pressure 
differ among specialties.
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future work can increase the sensitivity and flexibility of our relatively simple 
approach [21,22].

Despite our limitations, our exploratory work clearly demonstrates 
common deficiencies in the documentation of hypertension and BP in clinical 
notes. Even in internal medicine specialties, less than 50% of visits referred to 
hypertension in a clinic note that coincided with an elevated BP reading. Future 
work should focus on determining if the discussion of elevated BP observed 
during clinic visits is associated with improved BP control. However, given that 
clinical notes are the primary method of communication among physicians, 
it seems difficult to improve BP control if it is not discussed in clinical notes. 

Conclusion
We demonstrate widespread deficiencies in the discussion of hypertension 

and BP in clinical notes across medical specialties.
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