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ORIGINAL ARTICLE

Treatment in the First Month After Hypertension 
Diagnosis Improves Blood Pressure Control
Robert B. Barrett , Benjamin Riesser, Benjamin Martin , Neha Sachdev , Michael K. Rakotz , Susan E. Sutherland ,  
Brent M. Egan

BACKGROUND: Adults with hypertension have fewer cardiovascular events if controlled within the first 6 months of diagnosis, 
during which time they are excluded from many hypertension control metrics. We compared blood pressure (BP, mm Hg) 
control rates from 6 to 42 months in adults with hypertension who did or did not have antihypertensive treatment initiated 
(TI) with monotherapy during the first month after diagnosis, irrespective of subsequent changes in antihypertensive 
pharmacotherapy.

METHODS: A retrospective cohort of 15 422 patients, mean age 56.0±14.8 years, from 5 health care organizations, was 
identified with previously undiagnosed and untreated hypertension. BP control (<140/<90) and TI on visits with uncontrolled 
readings were assessed as a function of time since diagnosis, up to 42 months. Logistic regression models provided estimates 
of the odds of TI for initial BP, stratified by race, sex, and diagnosed diabetes. Cox proportional hazards regression estimated 
the hazard ratio of BP control over time.

RESULTS: Patients with TI during the first month versus later time points had better BP control at 6 (57.7% versus 47.8%, 
P<0.001) through 30 months (66.8% versus 62.2%, P<0.001), with similar control rates thereafter.

CONCLUSIONS: TI within the first month after diagnosis in contrast to later time points, leads to better BP control at 6 to 
30 months, which is associated with better clinical outcomes and performance on standard hypertension control 
metrics. While better control is sustained for 30 months, treatment with monotherapy during the first month following 
diagnosis was insufficient to control hypertension in >30% of patients. (Hypertension. 2025;82:1129–1136. DOI:  
10.1161/HYPERTENSIONAHA.124.23508.) • Supplement Material.
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The benefits of antihypertensive pharmacotherapy 
accrue rapidly in primary care and clinical trials. When 
better blood pressure (BP, mm Hg) control is achieved 

during the first 3 to 6 months of treatment, fewer cardio-
vascular events occur during this time interval.1–5Standard 
hypertension control metrics typically exclude patients 
during the first 6 months following diagnosis, after which 
time they are included.6 Thus, for both clinical outcomes 
and care quality metrics, controlling hypertension within 
the first 6 months after diagnosis is important.

Prompt initiation of antihypertensive pharmacotherapy 
is a key to realizing the time-sensitive benefits of BP 

reduction. Antihypertensive monotherapy is the norm for 
treatment initiation in clinical practice, despite evidence 
that monotherapy is insufficient to control hypertension in 
most patients. Furthermore, the 2017 American College 
of Cardiology/American Heart Association high BP guide-
line recommends treatment initiation with 2 different anti-
hypertensive medications when BP is ≥20/≥10 mm Hg 
above target.7 Previous research indicates that not only are 
most adults with hypertension initiated on antihypertensive 
monotherapy, but also that most of them remain on mono-
therapy at 3 years.8 Moreover, half of adults with uncon-
trolled hypertension were on monotherapy after 8 years.9
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Given the evidence, our study was designed to deter-
mine if initiating treatment with antihypertensive mono-
therapy (TI) during the first month after the diagnosis of 
hypertension that was uncontrolled led to more prompt 
and better BP control over time than when TI did not 
occur in the first month. A secondary objective was to 
identify factors associated with the decision to initiate 
treatment during the first month following diagnosis of 
hypertension than later time points.

METHODS
Regulatory Considerations
This secondary analysis of a limited data set from the American 
Medical Association (AMA) Measure Accurately, Act Rapidly, 
Partner with Patients (MAP) Hypertension quality improvement 
program was reviewed by the institutional review board at the 
University of Illinois (Federal Wide Assurance 00000083), the 
institutional review board of record for the AMA, and deter-
mined not to meet the definition of human subjects research. 
The Strengthening the Reporting of Observational Studies in 
Epidemiology guidelines were used.10 The Business Associate 

Agreements between the AMA and participating health care 
systems do not permit data sharing. The authors provided all 
critical data in the article.

The MAP Hypertension quality improvement program has 
been described.11 Briefly stated, the program focuses on 4 key 
process measures for improving hypertensive population BP 
(mm Hg) control rates: measure accurately, assessed by docu-
menting a confirmatory (repeat) measurement following an 
uncontrolled BP reading (systolic BP [SBP] ≥140 or diastolic 
BP [DBP] ≥90); Act rapidly, defined as therapeutic intensifica-
tion for uncontrolled hypertension; and 2 partner with patients 
metrics defined as: (1) the percentage of patients having a ≥10 
mm Hg reduction in SBP within 7 to 180 days after adding a 
new antihypertensive medication class, and (2) a follow-up BP 
measurement within 30 days of an outpatient visit where BP 
was uncontrolled. This study focused on the effects of TI within 
the first 30 days after diagnosis compared with later time peri-
ods on hypertension control.

Data Source
Patient data were obtained from the electronic medical record 
systems of 5 participating health care organizations or data 
warehouses containing electronic medical record data. These 
organizations located in the Southeast and Midwest, included 
2 federally qualified health centers, a private, a county, and a 
university hospital-based health system. The data were then 
cleaned (eg, SBPs >300 or <80 were excluded), normalized 
for unit of measure (eg, height, weight), then ingested into a 
relational database using a custom common data model for 
harmonization between disparate systems. Analytical datasets 
were created in the form of limited data sets by removing indi-
vidually identifiable data elements, both through masking and 
element exclusion. Dates of service were retained.

Inclusion Criteria
Patients were required to have a visit between January 2019 
and January 2023 where essential hypertension (International 
Classification of Disease, Tenth Revision, Clinical Modification 
code I10) was first recorded in the electronic medical record 

NOVELTY AND RELEVANCE

What Is New?
In adults with untreated and uncontrolled hyperten-
sion, starting monotherapy within the first month after 
diagnosis versus later time points provides better blood 
pressure control from 6 to 30 months after diagnosis.

What Is Relevant?
Despite better blood pressure control with prompt 
treatment initiation many remain uncontrolled suggest-
ing subsequent treatment intensification is insufficient.
Confirming uncontrolled hypertension through 
repeated measurement during a medical encounter 
increases the probability of treatment initiation.

Clinical/Pathophysiological Implications?
Prompt initiation of antihypertensive therapy and timely 
intensification at subsequent visits are keys to better 
blood pressure control.

Nonstandard Abbreviations and Acronyms

AMA	 American Medical Association
BP	 blood pressure
DBP	 diastolic blood pressure
HR	 hazard ratio
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Tenth Revision, Clinical Modification
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SBP	 systolic blood pressure
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and SBP ≥140 or DBP ≥90, and at least 1 visit at a participat-
ing program site before and after the diagnosis of hyperten-
sion. The requirement of at least 1 prior visit before receiving 
the diagnosis of hypertension was intended to increase the 
likelihood that the cohort was comprised of newly diagnosed 
patients. Follow-up visits for up to 42 months after the initial 
diagnosis were included.

Exclusion Criteria
Patients <18 or >85 years were excluded, which is consistent 
with the age range used in other quality metrics for control-
ling BP.6 Patients with prescriptions for antihypertensive medi-
cations before the initial diagnosis of hypertension were also 
excluded.

Body mass index (kg/m2) was calculated from height, mea-
sured intermittently, and weight, which was recorded on 85% 
of encounters.

BP values were obtained from primary care practice sites 
of participating institutions. If >1 BP value was recorded for 
an encounter, the minimum SBP and corresponding DBP were 
selected for analysis.

Hypertension was defined by an International Classification of 
Disease, Tenth Revision, Clinical Modification diagnostic code of I10. 
For this study, only patients with newly diagnosed and untreated 
hypertension were included. Untreated hypertension was defined 

as individuals with an initial visit BP of 140/90 mm Hg or greater 
without previously prescribed antihypertensive medication.

Time since diagnosis was calculated as the number of 
months from the visit date of the first observed hypertension 
diagnosis.

Hypertension control was defined by a medical encounter 
with SBP <140 and DBP <90. Visits were grouped into peri-
ods of 6 months, with BP control calculated as the percentage 
of encounters with BP <140/<90 for each patient.

TI was defined by a new prescription for an antihypertensive 
medication class in previously untreated patients with uncon-
trolled BP.

Treatment intensification, which includes TI, was defined as 
a new prescription for an antihypertensive medication class in a 
patient with uncontrolled hypertension, irrespective of whether 
the patient was treated or untreated.

Outpatient encounter was defined by data indicating that a 
patient received service from a clinician at a primary care pro-
gram site, either in-person or virtually. Inpatient visits, canceled 
appointments, and visits where the context was clearly indi-
cated as emergency, documentation only, or another nonclinical 
encounter were not included in the analytic data set.

Monotherapy was defined as treatment initiation with an 
antihypertensive medication of a single drug class.

Combination therapy was defined as coincident treatment 
with >2 antihypertensive medication classes.

Patients seen at a MAP- participating 
primary care site

N=450,767

Patients with a diagnosis of 
hypertension

N=192,523

Patients with uncontrolled BP on 
initial HTN diagnosis visit

N=48,103

Patients with an encounter prior to 
baseline encounter

N=23,165

Patients with no prior 
antihypertensive medications

N=18,389

No hypertension diagnosis
N=258,244

No eligible baseline encounter
N=144,420

No prior encounter
N=24,938

Prior antihypertensive
 medications

N=4,776

Initial treatment with 
multi-class therapy

N=2,967
Patients treated with

monotherapy or not initiated
N=15,422

Figure 1. From a sample of 450 767 
adults at Measure Accurately, Act 
Rapidly, Partner with Patients (MAP) 
primary care sites, 18 389 adults were 
identified with hypertension that was 
untreated.
Among this group, the study sample 
of 15 422 adults were selected who 
were either initiated on monotherapy or 
remained untreated.
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Diabetes was identified from International Classification of 
Disease, Tenth Revision coding in the electronic health record 
system.

Data analysis was conducted using a combination of 
Mystructured query language (SQL) and Python libraries, 
including StatsModels (0.13.2), Lifelines (0.28.0), Numpy 
(1.21.5), and Pandas (1.4.4). Clinical and demographic charac-
teristics of the patient cohort were summarized as the number 
and frequency for categorical data or mean and SD for continu-
ous data. Comparisons of characteristics for patients with TI 
during the first month following diagnosis versus those without 
treatment in the first month were conducted using χ2 statistics 
or pooled t tests. Patient characteristics were also examined at 
3 time points, including 1 month, 24 months, and 42 months, to 
assess potential bias in loss to follow-up in the analysis cohort.

The primary analysis considered 2 outcomes of interest: (1) 
the incidence of TI during the first month since diagnosis ver-
sus later time points, and (2) BP control to <140/<90. Both 
outcomes were calculated as prevalence ratios for visits within 
6-month intervals, with the first month following the diagnosis 
serving as the initial value. Multivariable models incorporated 
age, race, sex, diabetes, initial BP, and a confirmatory or repeat 
BP after an initial SBP ≥140 or DBP ≥90 as independent 
variables. Race was dichotomized as White or non-White by 
combining Black and other than White races. The relationship 
between each dependent variable and independent variable 
was examined as a function of time since diagnosis, com-
paring patients initiated on monotherapy to those remaining 
untreated during the first month following initial diagnosis of 
hypertension. Variables for each model were predetermined 
and potential effect modification was assessed by the inclusion 

of interaction terms in the model. When no significant effect 
modifications were detected, the interaction terms were omit-
ted from the final model. Potential confounding effects were 
examined using stratified models to assess their influence.

Logistic regression models were used to compute the odds 
of TI for each 10 mm Hg increase in SBP and DBP, the pres-
ence of confirmatory BP measurements, and for each 5-year 
increment in patient age. Logistic regression models were con-
structed for the cohort and separately for patients with and 
without diabetes, for White and non-White race, and by sex. 
Models were not adjusted for body mass index, as this vari-
able did not affect model outcomes. Cox proportional hazards 
regression was performed to estimate the rate of BP con-
trol over the 42-month study period (at both <140/<90 and 
<130/<80) for patients with TI in the first month compared 
with patients without TI in the first month. For all multivariable 
models, observations were limited to covariates with nonmiss-
ing data.

RESULTS
A patient cohort was selected from 5 health care orga-
nizations participating in the AMA MAP Hypertension 
quality improvement program to improve BP control 
(Figure 1). In this study, 15 422 eligible patients with 
63 558 clinical encounters were followed for up to 42 
months. Of these clinical encounters, 313 (0.5%) were 
without a documented race, and 10 850 (15%) without 
a body mass index. The median length of follow-up was 
24 months overall, 18 months for patients with TI during 

Table 1.  Clinical Characteristics of Adults With Hypertension Who Were Either Prescribed 
or Not Prescribed Antihypertensive Monotherapy Within 1 Month After the Diagnosis of 
Hypertension

Characteristics
1 mo TSD  
(All, n=15 422)

Treated first 
month (n=6885)

Untreated first 
month (n=8537)

P (treated vs 
untreated)

Race <0.0001

 � White 7351 (47.7%) 3132 (45.5%) 4219 (49.9%)  

 � Non-White

 � Black 6939 (45.0%) 3194 (46.4%) 3745 (43.9%)  

 � Other 1132 (7.3%) 504 (8.1%) 573 (6.7%)  

Ethnicity <0.0001

 � Non-Hispanic 13 805 (89.5%) 6043 (87.8%) 7762 (90.9%)  

 � Hispanic 1522 (9.9%) 795 (11.5%) 727 (8.5%)  

 � Other 95 (0.6%) 47 (0.7%) 48 (0.6%)  

Sex <0.0025

 � Male 6870 (44.5%) 3159 (45.9%) 3711 (43.5%)  

 � Female 8549 (55.4%) 3723 (54.1%) 4826 (56.5%)  

Age, y 56.0 (±14.8) 53.3 (±14.0) 58.2 (±15.0) <0.0001

Baseline systolic BP, mm Hg 153.3 (±12.5) 154.4 (±12.5) 152.5 (±12.5) <0.0001

Baseline diastolic BP, mm Hg 86.9 (±11.8) 88.5 (±11.5) 85.5 (±11.8) <0.0001

Body mass index, kg/m2 31.5 (±7.8) 31.5 (±7.8) 31.5 (±7.9) 1.000

Diabetes 3371 (21.9%) 1343 (19.5%) 2028 (23.8%) <0.0001

Data are presented as number (n) and percent (%) or mean and SD. BP indicates blood pressure; and TSD, time 
since diagnosis.

Categories of Other represent values that were either noted as other, were not reported, or were present with low 
frequency.
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the first month, and 24 months for those without TI in the 
first month.

Table 1 shows the demographic and clinical charac-
teristics for all patients during the first month following 
hypertension diagnosis and stratified by treatment status 
in the first month. Non-White, female, younger ages, and 
those with higher BP values were more likely to have TI 
in the first month. Patients diagnosed with diabetes were 
less likely to have TI in the first month.

Table 2 captures demographic and clinical character-
istics over the follow-up period. Those with longer follow-
up time were more likely to be women, older and have 
diabetes. Initial SBP and DBP values were similar across 
time points.

TI with monotherapy for uncontrolled hypertension 
was evaluated during the first month after diagnosis and 
at 6-month intervals thereafter (Figure 2). TI occurred in 
≈44% of patients in the first month, 75% at 6 months, 
82% at 1 year, and 90% at 2 years after diagnosis. The 
influence of TI with monotherapy during the first month 
after the diagnosis of hypertension versus later time 
points on BP control to <140/<90 at 6-month intervals 
is also shown in Figure 2. Patients with TI during the first 
month had a significantly higher control rate at 6 months 
time since diagnosis  (57.4% versus 47.5%, P<0.001), 
which was maintained until 30 months (66.8% versus 
62.0%, P<0.001). Further, patients treated in the first 

month had only a 1.9 mm Hg greater baseline mean 
SBP than their untreated counterparts, although the dif-
ference was statistically significant (154.4 versus 152.5 
mm Hg, P<0.001).

The rate of treatment intensification for those who 
did and did not begin monotherapy in the first month is 
shown in Figure S1. For patients with TI during the first 
month, values from 6 through 42 months represent the 
rate of subsequent treatment intensification. For those 
who were not initiated on monotherapy in the first month, 
values from 6 through 42 months represent both TI and 
subsequent treatment intensification.

The likelihood of TI during the first month after the 
diagnosis of hypertension was 14% greater for each 
10 mm Hg increment in SBP and 7% higher for each 
10 mm Hg increment in DBP, adjusting for age, race, 
sex, and diabetes (Table 3). No significant interaction 
terms were found. The effect of SBP and DBP on TI 
was similar in groups by diabetes, race, and sex status. 
Confirming SBP ≥140 on repeated measurement(s) 
during the initial visit increased the likelihood of TI by 
≈68%, with similar effects in groups defined by age, 
race, sex, and diabetes status. Each 5-year increment 
in age reduced the likelihood of TI by roughly 10%, 
with similar effects in groups defined by sex, race, and 
diabetes status.

BP control during the 42-month follow-up period 
was 19% more likely for patients with TI during the first 
month (hazard ratio [HR], 1.19 [95% CI, 1.13–1.25]) 
than patients untreated during the first month, which per-
sisted after adjusting for age, race, sex, and initial SBP 
(HR, 1.21 [95% CI, 1.15–1.27], Table 4). The benefit of 
TI in the first month after diagnosis of hypertension was 
also observed for the control threshold of <130/<80 
mm Hg after multivariable adjustment (HR, 1.14 [95% 
CI, 1.07–1.21]).

DISCUSSION
The principal finding of our study is that patients with 
untreated, uncontrolled hypertension who are initiated on 
monotherapy during the first month following the diag-
nosis of hypertension achieved better BP control at 6 
months than patients who were not treated in the first 
month. Hypertension control within the first 6 months 
of treatment reduces the incidence of cardiovascular 
events.1–5 Moreover, superior control was maintained 
through 30 months in the group with TI in the first month 
than later time points.

Treatment with initial monotherapy was the focus, 
since most adults with hypertension are initiated on a 
single antihypertensive medication drug class.8,12,13 While 
initial monotherapy predominates, initial combination 
therapy leads to better BP control12–17 fewer cardiovas-
cular events,8,18 and is recommended in the treatment 
guidelines.7,18

Table 2.  Clinical Characteristics of Adults With Initially 
Untreated, Uncontrolled Hypertension at 1, 24, and 42 
Months Following the Diagnosis of Hypertension

Characteristics
1 mo TSD 
(n=15 422)

24 mo TSD 
(n=6300)

42 mo TSD 
(n=3907)

Race

 � White 7351 (47.7%) 2985 (47.4%) 1771 (45.3%)

 � Non-White

 � Black 6939 (45.0%) 2985 (47.4%) 1955 (50.0%)

 � Other 1132 (7.3%) 330 (5.2%) 181 (4.6%)

Ethnicity

 � Non-Hispanic 13 805 (89.5%) 5876 (93.3%) 3683 (94.2%)

 � Hispanic 1522 (9.9%) 396 (6.3%) 208 (5.3%)

 � Other 95 (0.6%) 28 (0.4%) 16 (0.4%)

Sex

 � Male 6870 (44.5%) 2517 (39.9%) 1480 (37.9%)

 � Female 8549 (55.4%) 3782 (60.0%) 2426 (62.1%)

Age, y 56.0 (±14.8) 58.1 (±14.5) 59.0 (±14.0)

Baseline systolic BP, 
mm Hg

153.3 (±12.5) 153.4 (±12.3) 152.8 (±12.2)

Baseline diastolic BP, 
mm Hg

86.9 (±11.8) 86.6 (±11.6) 86.1 (±11.6)

Body mass index, 
kg/m2

31.5 (±7.8) 31.8 (±7.9) 31.9 (±7.9)

Diabetes 3371 (21.9%) 1800 (28.6%) 1233 (31.6%)

Data are presented as number (n) and percent (%) or mean±SD. BP indicates 
blood pressure; and TSD, time since diagnosis.

https://www.ahajournals.org/doi/suppl/10.1161/HYPERTENSIONAHA.124.23508
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In our study, the cumulative rate of TI increased as a func-
tion of time (Figure 2), whereas the rate of increase slowed 
over the course of 42 months (Figure 2). For patients ini-
tiated on monotherapy, subsequent treatment intensifica-
tion is often required to attain BP control.7,18,19–21 However, 
patients initiated on monotherapy in the first month did not 
achieve 70% or higher control rates to <140/<90. This 
finding is consistent with their low rates of subsequent 
therapeutic intensification for uncontrolled hypertension, 
which averaged ≈16% at 6 months, 14% at 12 months, 
and roughly 10% thereafter (Figure S1). Our findings coin-
cide with other reports that treatment intensification occurs 
in <1 in 6 encounters when BP is uncontrolled and repre-
sents a key barrier to good BP control.19,20,22

Regression toward the mean is a phenomenon wherein 
a group of individuals selected for high or low values on 

biological variables, for example, BP, regress toward mean 
values over time.21,23 This phenomenon may contribute to 
the decline of mean SBP in patients not treated during the 
first month after diagnosis, as well as in patients who were 
initially treated. The group treated during the first month 
after diagnosis experienced a greater decline in SBP than 
the untreated at 6 months (17.1 versus 12.4 mm Hg), 
providing evidence for the effectiveness of initial mono-
therapy in lowering BP and improving control. In multivari-
able analysis, patients with TI during the first month had a 
21% greater likelihood of control to <140/<90 (HR, 1.21 
[95% CI, [1.15–1.27]) across the 42-month study period, 
supporting the relationship between prompt treatment and 
time to BP control (Table 4). TI during the first month after 
diagnosis also improved control to <130/<80 (HR, 1.14 
[95% CI, 1.07–1.21]).

Table 3.  Impact of Initial BP, Confirmatory Measurements, and Age on Odds Ratios (95% CI) for Therapeutic Initiation 
in Patients With Hypertension, Stratified by Clinical and Demographic Characteristics

Group Initial SBP, 10 mm Hg Initial DBP, 10 mm Hg Confirmatory measurement Age, 5 y

All patients (n=15 422) 1.14 (1.11–1.17) 1.07 (1.04–1.10) 1.68 (1.57–1.79) 0.90 (0.89–0.91)

Patients without diabetes (n=12 051) 1.14 (1.11–1.18) 1.06 (1.02–1.10) 1.64 (1.52–1.76) 0.91 (0.89–0.92)

Patients with diabetes (n=3371) 1.13 (1.07–1.20) 1.07 (1.00–1.15) 1.79 (1.54–2.08) 0.87 (0.85–0.90)

White patients (n=7351) 1.19 (1.14–1.24) 1.08 (1.03–1.14) 1.58 (1.43–1.75) 0.89 (0.87–0.91)

Non-White* patients (n=8071) 1.11 (1.07–1.15) 1.05 (1.01–1.10) 1.74 (1.53–1.91) 0.91 (0.90–0.93)

Male patients (n=6867) 1.16 (1.11–1.21) 1.09 (1.04–1.15) 1.63 (1.47–1.80) 0.92 (0.90–0.94)

Female patients (n=8555) 1.13 (1.09–1.18) 1.03 (0.99–1.08) 1.70 (1.55–1.86) 0.88 (0.87–0.90)

Data are shown as multivariable odds ratios and 95% CIs. Odds ratio for therapeutic initiation are provided according to differences in SBP, DBP, confirma-
tory measurement and age status. BP indicates blood pressure; DBP, diastolic blood pressure; and SBP, systolic blood pressure.

*Non-White represents patients who had either a documented race of Black or other.
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TI during 1st Month
No TI during 1st Month 

0

0

20

40

60

80

100

6 12 18 24 30 36 42

0 6 12 18 24 30 36 42

7500

5000

2500

0

Time Since diagnosis [TSD] (months)

Time Since diagnosis [TSD] (months)

BP
 C

on
tr

ol
 a

nd
 T

I ,
%

Pa
tie

nt
 C

ou
nt

, n

Figure 2. The cumulative rate of 
treatment initiation (TI) over time is 
shown.
Patients with TI during the first month 
(solid purple line) had higher blood 
pressure (BP) control rates from 6 up to 
30 months after diagnosis of hypertension 
than those not initiated during the first 
month (solid blue line). Bottom: Count 
of patients by time period stratified by 
patients who were or were not initiated on 
antihypertensive therapy in the first month 
after the diagnosis of hypertension. TSD 
indicates time since diagnosis.
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The population mean SBP of ≈135 in this study is 
comparable to that in the SPRINT standard treatment 
group, where control rates to <140/<90 were ≈60%.18 
Evidence indicates that mean SBP <130 is required to 
control 80% or more of patients to <140/<90, which 
suggests that greater rates of antihypertensive treat-
ment intensification are required to attain higher rates of 
control.24,25 Estimates suggest that treatment intensifica-
tion would need to occur on at least 5 of 8 visits with 
uncontrolled BP to improve control rates from 46% to 
80% or higher.22

Our study highlights key variables associated with 
higher rates of TI. Higher SBP and DBP increased, while 
aging reduced the likelihood of TI. Of note, a repeat BP 
measurement confirming uncontrolled BP increased 
the likelihood of TI by over 60%, an effect which was 
similar across groups defined by diabetes, race, and sex 
(Table 3). Guidance to repeat the measurement of BP 
following an uncontrolled reading is an established fea-
ture of quality improvement programs, including Kaiser 
Permanente and AMA MAP Hypertension.11,26 Confir-
matory measurements partially address the concern of 
inaccurate and nonrepresentative BP values, which con-
tribute to therapeutic inertia.19

Limitations of this study include reliance on elec-
tronic health record data, which are often incomplete and 
inconsistent, especially with interoperability challenges 
when integrating data from multiple heterogeneous 
health care organizations with differing information sys-
tems and documentation practices. When relying on 
real-world data systems, information potentially relevant 
to the scope of the study for patients receiving health 
care services at external locations is not available. Our 
database is dependent on the integrity of data extracted 
from electronic health record systems and data ware-
houses, with limited capabilities for validation against 
source documents. Further, numerous errors occur dur-
ing BP measurement in usual care settings.27 BP values 
are occasionally entered in a text field note, and our data-
base includes only values in the vital signs fields. Infor-
mation on prescribed medications is often incomplete or 
erroneous, depending on accurate and timely medication 

reconciliation, which includes medications prescribed by 
clinicians using different electronic health record sys-
tems.28 Our study period included the COVID pandemic, 
during which in-person visits, typically including BP val-
ues, declined, and virtual visits, less often tracking rel-
evant patient vitals, increased.29 Further, while evaluating 
the risk of cardiovascular events as a function of the time 
to treatment initiation was of interest, the data to assess 
clinical outcomes was not reliably available.

Our study addressed some limitations through data 
cleaning and validation methods used by the MAP 
Hypertension program, which requires a higher standard 
of encounter, medication, and diagnostic documenta-
tion completeness. Patients included in the analysis 
were required to have an outpatient visit history within 
the organization before their initial hypertension diagno-
sis, reducing the likelihood of erroneous inclusion from 
incomplete history.

In summary, TI during the first month after the diagno-
sis of hypertension leads to better hypertension control 
for 30 months than when delayed beyond the first month.

PERSPECTIVES
Adults with untreated and uncontrolled hypertension 
are more likely to achieve BP control to <140/<90 in 
the first 6 months after diagnosis when antihyperten-
sive monotherapy is initiated during the first month of 
diagnosis than at later time points. Moreover, improved 
control was sustained for 30 months following diagnosis 
in this initially treated group compared with the group 
that was not treated in the first month after diagnosis. 
While patients initiated on monotherapy during the first 
month following diagnosis of hypertension achieved 
higher control rates than individuals initiated at later time 
points, >30% remained uncontrolled at 3 years, indi-
cating a need for more frequent treatment intensifica-
tion. Confirming an uncontrolled BP during the visit was 
associated with a greater probability of treatment initia-
tion. Importantly, hypertension control during the first 6 
months after diagnosis provides greater cardiovascular 
protection than delayed control.

Table 4.  Hazard Ratios (95% CI) for BP Control to <140/<90 Among Adults With Hypertension, Stratified by Clinical 
and Demographic Characteristics

Group Initiated during first month Initial SBP, 10 mmHg Initial DBP, 10 mmHg Age, 5 y

All patients (n=13 673) 1.21 (1.15–1.27) 0.87 (0.85–0.89) 0.94 (0.92–0.97) 0.98 (0.97–0.99)

Patients without diabetes (n=10 503) 1.22 (1.15–1.29) 0.88 (0.86–0.90) 0.95 (0.93–0.98) 0.98 (0.97–0.99)

Patients with diabetes (n=3170) 1.18 (1.06–1.31) 0.86 (0.82–0.89) 0.90 (0.86–0.95) 0.98 (0.96–1.00)

White patients (n=6557) 1.26 (1.17–1.35) 0.89 (0.86–0.92) 0.96 (0.93–0.99) 0.97 (0.96–0.98)

Non-White* patients (n=7116) 1.17 (1.09–1.25) 0.86 (0.83–0.88) 0.93 (0.90–0.96) 0.99 (0.98–1.01)

Male patients (n=5959) 1.18 (1.10–1.28) 0.86 (0.83–0.89) 0.93 (0.90–0.96) 1.00 (0.99–1.02)

Female patients (n=7714) 1.23 (1.16–1.32) 0.88 (0.85–0.90) 0.96 (0.93–0.99) 0.97 (0.96–0.98)

BP indicates blood pressure; DBP, diastolic blood pressure; and SBP, systolic blood pressure.
*Non-White represents patients who had either a documented race of Black or other.
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