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The relationship between obesity and the development 
of incident hypertension has been recognized since the 
Framingham Heart Study nearly 50  years ago.1,2 In the 
United States, the prevalence of adult obesity (body mass 
index (BMI) ≥ 30 kg/m2) has increased steadily over the past 
3 decades. Currently, more than one third of US adults are 
now classified as obese, with over $200 billion in health-
care costs attributable to obesity and its resultant complica-
tions.3,4 It is estimated that at least two thirds of hypertension 
cases are directly attributed to obesity.5

Hypertension and obesity are each well-established inde-
pendent risk factors for morbidity (e.g., heart failure and 
stroke) and mortality.6,7 Cardiovascular disease–related and 
all-cause mortality rates are increased in obese adults com-
pared to normal-weight adults, with an estimated 5  years 
of life lost among patients with a higher BMI.8–10 However, 
weight loss of at least 5 kg has been shown to significantly 
reduce systolic and diastolic blood pressure by an aver-
age of 4.44 and 3.57 mm Hg, respectively.11 For smaller 
weight reductions, there is an estimated average decrease of 
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BACKGROUND
Among adults with hypertension, obesity independently contributes to 
cardiovascular disease. Weight loss and hypertension control are criti-
cal to reduce cardiovascular events. The purpose of this study was to 
evaluate rates and predictors of achieving weight loss among adults 
who achieved hypertension control within 1  year of developing inci-
dent hypertension.

METHODS
Retrospective electronic health record analysis was performed of 
≥18  year olds with a body mass index ≥30.0 kg/m2, who received 
regular primary care from 2008 to 2011 and achieved hypertension 
control. Exclusions were less than 60 days follow-up, prior hyperten-
sion diagnosis, prior antihypertensive prescription, or pregnancy. 
The primary outcome was clinically significant weight loss (≥5 kg); 
the secondary outcome was modest (2.0–4.9 kg) weight loss. 
Multinomial logistic regression identified predictors of achieving 
weight loss (≥5 or 2.0–4.9 kg) compared to no significant weight loss 
(<2 kg).

RESULTS
Of the 2,906 obese patients who achieved hypertension control, 72% 
(n  =  2,089) did not achieve at least 2.0 kg weight loss. Overall, 12% 
(n = 351) achieved ≥5 kg weight loss. Young adults (18–39 year olds; odds 
ratio (OR): 2.47, 95% confidence interval (CI): 1.63–3.47), middle-aged 
adults (40–59 year olds; OR: 2.32, 95% CI: 1.59–3.37), and patients pre-
scribed antihypertensive medication (OR: 1.37, 95% CI: 1.07–1.76) were 
more likely to achieve clinically significant weight loss and hypertension 
control. Age remained a significant predictor for 2.0–4.9 kg weight loss.

CONCLUSIONS
Despite achieving hypertension control, the majority of obese patients 
did not achieve clinically significant weight loss. Effective weight loss 
interventions with dedicated hypertension treatment are needed to 
decrease cardiovascular events in this high-risk population.
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Figure 1.  Study sample: enrollment and analysis. Abbreviations: JNC, Joint National Committee; WCHQ, Wisconsin Collaborative for Healthcare Quality.
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1.05 mm Hg (systolic) and 0.92 mm Hg (diastolic) per kilo-
gram of weight loss.11

An ongoing focus of lifestyle modifications is needed to 
lower blood pressure and address negative hemodynamic 
and metabolic abnormalities among obese patients with 
hypertension.12–14 Even with initial hypertension control, 
patients may require more and/or higher doses of medica-
tion to maintain control with ongoing obesity and possibly 
greater weight gain. Therefore, the purpose of this study 
was to evaluate rates and predictors of achieving weight 
loss among an obese population that achieved hypertension 
control within 1 year of developing incident hypertension. 
Understanding characteristics that contribute to successful 
weight loss will inform the development of targeted inter-
ventions for this high-risk population.

METHODS

Sample

This study was approved by the University of Wisconsin–
Madison Health Sciences Institutional Review Board with 
a waiver of consent. For our sample, we first identified 
patients who met established criteria from the Wisconsin 
Collaborative for Healthcare Quality (WCHQ)15,16 for being 
“currently managed” in a large, midwestern, multidiscipli-
nary academic group practice between 1 January 2008 and 
31 December 2011. Per WCHQ criteria, patients had to have 
≥2 billable office encounters in an outpatient, nonurgent, 
primary care setting or 1 primary care and 1 office encoun-
ter in an urgent care setting (regardless of diagnosis code) 

in the 3 years prior to study enrollment, with at least one of 
those visits in the prior 2 years.17 To achieve a sample with 
incident hypertension, patients’ records were then evaluated 
for the first date that Seventh Report of the Joint National 
Committee (JNC 7)  on Prevention of blood pressure cri-
teria for a hypertension diagnosis18 were met based on the 
Tu criteria (401.x (essential hypertension), 402.x (hyperten-
sive heart disease), 403.x (hypertensive renal disease), 404.x 
(hypertensive heart and renal disease), 405.x (secondary 
hypertension)).19,20 Blood pressure eligibility criteria were 
based on electronic health record data: (i) ≥3 elevated outpa-
tient blood pressure measurements (systolic blood pressure 
≥140 mm Hg or diastolic blood pressure ≥90 mm Hg) from 
3 separate dates, ≥30 days apart but within a 2-year span18 
or (ii) 2 elevated blood pressures (systolic blood pressure 
≥160 mm Hg or diastolic blood pressure ≥100 mm Hg),21,22 
≥30 days apart but within a 2-year period. The blood pres-
sures did not need to be from billable encounters. If more 
than one blood pressure was taken at a visit, the average was 
used.18 A  total of 14,974 adults met both the WCHQ and 
incident hypertension diagnosis criteria (Figure 1).

Our study focus in this analysis was to assess weight loss 
within 1  year (12  months) of developing incident hyper-
tension and achieving hypertension control; therefore, we 
excluded patients who did not achieve hypertension con-
trol within 12 months of developing incident hypertension 
(Figure 1). A separate analysis will address weight manage-
ment among adults not achieving hypertension control. 
Hypertension control was defined as 3 consecutive normal 
blood pressures (<140/90 mm Hg for all patients)18 on 3 sep-
arate ambulatory clinic visit dates.6,23 To account for blood 

Figure 1.  Study sample: enrollment and analysis. Abbreviations: JNC, Joint National Committee; WCHQ, Wisconsin Collaborative for Healthcare Quality.
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pressure variability and the unavailability of 24-hour ambu-
latory blood pressure readings, we used clinic blood pressure 
readings across consecutive visits.

Patients who were pregnant during the study period 
and/or 1  year prior to study entry were excluded using a 
modified Manson approach.24 Additional exclusion criteria 
included patients with a BMI <30 kg/m2 (i.e., nonobese), 
lack of weight and/or BMI data at baseline or during follow-
up (at least 3 ambulatory visits with recorded weights were 
required during baseline and follow-up), or less than 60 days 
of study follow-up data. A minimum of 60 days follow-up 
was required to assess weight loss in this obese population, 
based on the American Heart Association’s recommen-
dations for a gradual weight loss of 1–2 pounds per week 
until a healthy weight is achieved.25 All patients had up to 
365 days (1 year) of follow-up time to achieve weight loss. 
After applying these exclusion criteria, 2,906 patients met 
study criteria. The 365 days prior to study enrollment was 
considered the “baseline period” where patients’ baseline 
comorbidities and utilization were assessed.

Outcome variables

The primary outcome variable of weight loss within 
1 year of developing incident hypertension was constructed 
based on the prior data regarding clinically significant out-
comes associated with weight loss of varying degrees. Prior 
research has demonstrated that a net weight reduction of 
5.1 kg reduced systolic blood pressure by 4.44 mm Hg and 
diastolic blood pressure by 3.57 mm Hg.11 On a population 
level, these blood pressure reductions decrease population 
rates of mortality from stroke and coronary artery disease.18 
Smaller weight losses of 2–5 kg may also produce mortal-
ity benefits.26,27 Thus, our outcome variable was defined 
as a 3-category variable: (i) achievement of ≥5 kg within 
12 months of developing incident hypertension, (ii) achieve-
ment of 2.0–4.9 kg of weight loss within 12 months of devel-
oping incident hypertension, or (iii) no clinically significant 
weight loss within 12 months.

Explanatory variables

Patient and provider explanatory variables were selected 
based on prior studies.11,28 Patient-related factors included 
sociodemographics (age, sex, marital status, race/ethnicity, 
primary spoken language, Medicaid use during the baseline 
or study period), behavioral risk factors (baseline tobacco 
use, BMI, weight at study entry), and JNC 7 hypertension 
stage (Stage 1: 140–159/90–99 mm Hg; Stage 2: ≥160/100 mm 
Hg). Patients’ comorbidities were assessed using established 
algorithms including: hyperlipidemia,29 diabetes mellitus,30 
and a combined variable of anxiety31 and/or depression.32,33

Patients’ morbidity burden can predict healthcare utili-
zation, which in turn may influence hypertension control 
rates.34,35 Therefore, we used the Johns Hopkins Adjusted 
Clinical Group (ACG) Case-Mix System (version 10.0), 
which assesses morbidity burden based on patient age, 
gender, and patterns of disease in the electronic health 
record to predict future healthcare resource utilization.35 

Additional measures of utilization included the number 
of baseline face-to-face primary care, specialty, and urgent 
care visits. Primary care visits included those to family 
medicine/family practice, internal medicine, and a com-
bined category of lower prevalence specialties (obstetrics/
gynecology, pediatrics/adolescent medicine) with a physi-
cian (faculty, resident, fellow), nurse practitioner, or physi-
cian assistant.

Provider explanatory variables included age, specialty, 
and gender. Patients were assigned to the primary care pro-
vider they saw most frequently in outpatient face-to-face 
Evaluation and Management visits, as reported in profes-
sional service claims.17 Provider’s age, practice (primary 
care or specialty care), and gender were obtained from the 
provider group’s human resource office and/or the American 
Medical Association (AMA) 2011 Masterfile data.

Statistical analysis

Analyses were conducted using SAS 9.1.3 (SAS Institute, 
Inc., Cary, NC) and Stata/MP 13.1 (StataCorp LP, College 
Station, TX). Only patients with complete covariates were 
included. Categorical variables were summarized using 
percentages. Continuous variables were summarized using 
means (SD). We compared patient- and provider-descrip-
tive characteristics based on the presence or absence of anti-
hypertensive medication using chi-square and Wilcoxon 
rank-sum tests. Multinomial logistic regression models 
estimated adjusted odds ratios (ORs) and 95% confidence 
intervals (CIs) for achieving each outcome: (i) significant 
(≥5 kg) weight loss and (ii) modest (2.0–4.9 kg) weight loss, 
within 12  months of an incident hypertension diagnosis, 
compared to no significant weight loss (<2 kg). Robust esti-
mates of the variance were used to account for clustering 
at the provider level. Given the relationship between age 
and BMI,36 interaction testing was performed between age 
and BMI, with and without adjustment for antihypertensive 
medication use.

RESULTS

Sample characteristics

A total of 2,906 patients met inclusion criteria (Figure 1). 
Table  1 summarizes the study population according to 
achieving hypertension control, with or without blood pres-
sure medication, within 12 months of an incident hyperten-
sion diagnosis. Overall, 33% (n = 956) achieved hypertension 
control without antihypertensive medication; among this 
group, 70% (n = 669) had Stage 1 (mild) hypertension and 
47% were obese Class  I  (BMI: 30.0–34.9 kg/m2). Patients 
requiring blood pressure medication to achieve hyperten-
sion control were more likely older, had a higher BMI, and 
a diabetes mellitus diagnosis (all P < 0.05). Patients with a 
higher morbidity burden (ACG score) or more primary care, 
specialty, and urgent care visits were more likely to be pre-
scribed antihypertensive medication. Provider factors (age, 
specialty, gender) were not significantly associated with 
the presence or absence of antihypertensive medication to 
achieve hypertension control.
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Table 1.  Patient and provider characteristics of obese adults achieving incident hypertension control (n = 2,906)

All patients,  

n = 2,906

Without antihypertensive  

medication, n = 956

With antihypertensive  

medication, n = 1,950 P value

Baseline patient characteristics

  Age, years, M (SD) 48 (13) 50 (13) 47 (13) <0.001

    18–39 years, n (%) 822 (28) 204 (21) 618 (32) <0.001

    40–59 years, n (%) 1,524 (52) 538 (56) 986 (51) <0.001

    ≥60 years, n (%) 560 (19) 214 (22) 346 (18) <0.001

  Female, n (%) 1,669 (57) 523 (55) 1,146 (59) 0.04

  Marital status, n (%) 0.26

    Married/partnered 1,736 (60) 585 (61) 1,151 (59)

    Not married 1,170 (40) 371 (39) 799 (41)

  Race/ethnicity, n (%) 0.76

    White 2,525 (87) 828 (87) 1,697 (87)

    Non-Whitea 381 (13) 128 (13) 253 (13)

  Primary spoken language, n (%) 0.77

    English 2,817 (97) 928 (97) 1,889 (97)

    Non-English 89 (3.1) 28 (2.9) 61 (3.1)

  On Medicaid everb, n (%) 356 (12) 129 (13) 227 (12) 0.15

  Tobacco use, n (%) 0.33

    Current tobacco use 456 (16) 141 (15) 315 (16)

    Never/former tobacco use 2,450 (84) 815 (85) 1,635 (84)

  BMI, kg/m2, M (SD) 37 (6.1) 37 (6.5) 36 (5.9) 0.02

  BMI obesity classes, n (%) 0.10

    Obese Class I (BMI 30.0–34.9 kg/m2) 1,453 (50) 452 (47) 1,001 (51)

    Obese Class II (BMI 35.0–39.9 kg/m2) 777 (27) 275 (29) 502 (26)

    Obese Class III (BMI ≥ 40.0 kg/m2) 676 (23) 229 (24) 447 (23)

  Weight, kg, M (SD) 107 (21) 108 (21) 106 (20) 0.07

  JNC 7 stage of hypertension at baseline, n (%) <0.001

    Stage 1: 140–159/90–99 mm Hg 2,327 (80) 645 (67) 1,682 (86)

    Stage 2: ≥160/≥100 mm Hg 579 (20) 311 (33) 268 (14)

  Baseline comorbid conditions, n (%)

    Hyperlipidemia 703 (24) 233 (24) 470 (24) 0.87

    Diabetes mellitus 258 (8.9) 102 (11) 156 (8.0) 0.02

    Anxiety and/or depression 622 (21) 149 (16) 473 (24) <0.001

  ACG score, young, M (SD) 1.7 (1.7) 1.9 (1.8) 1.5 (1.3) <0.001

  Ambulatory visits in baseline period, M (SD)

    Primary care 3.1 (2.6) 3.3 (2.7) 2.5 (2.2) <0.001

    Specialty care 2.7 (3.3) 3.1 (3.5) 2.0 (2.6) <0.001

    Urgent care 0.64 (1.2) 0.72 (1.3) 0.47 (0.93) <0.001

Baseline provider characteristics

  Female provider, n (%) 1,412 (49) 474 (50) 938 (48) 0.40

  Provider agec, M (SD) 45 (11) 45 (10) 45 (11) 0.55
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Predictors of achieving hypertension control and significant 
(≥5 kg) weight loss

Overall, 12% (n = 351) of patients achieved ≥5 kg weight 
loss and hypertension control within 12  months of a 
hypertension diagnosis. After adjustment (Table  2), young 
adults (18–39 year olds; OR: 2.47, 95% CI: 1.63–3.47) and 

middle-aged adults (40–59 year olds; OR: 2.32, 95% CI: 1.59–
3.37) were more likely to achieve clinically significant weight 
loss and blood pressure control compared to older adults 
(≥60 year olds). Patients prescribed antihypertensive medi-
cation were also more likely to achieve weight loss and blood 
pressure control within 12 months of an incident hyperten-
sion diagnosis compared to patients without a prescription 

Table 2.  Predictors of achieving hypertension control weight loss, adjusted ORs, and 95% CIs (n = 817) 

Variable

>5 kg weight loss, n = 351 2.0–4.9 kg weight loss, n = 466

Adjusted OR (95% CI) P value Adjusted OR (95% CI) P value

Patient age, categories

  18–39 years 2.47 (1.63–3.74) <0.001 1.79 (1.27–2.51) 0.001

  40–59 years 2.32 (1.59–3.37) <0.001 1.84 (1.36–2.49) <0.001

  ≥60 years (reference) 1.00 (–) – 1.00 (–) –

Female 0.93 (0.73–1.18) 0.56 1.13 (0.92–1.40) 0.25

Race/ethnicity

  White 0.98 (0.70–1.37) 0.91 0.96 (0.71–1.29) 0.79

  Non-Whitea,b (reference) 1.00 (–) – 1.00 (–) –

BMI tertiles

  BMI tertile 1 (reference) 1.00 (–) –  1.00 (–) –

  BMI tertile 2 1.09 (0.82–1.44) 0.56 0.92 (0.72–1.17) 0.49

  BMI tertile 3 0.98 (0.73–1.31) 0.89 0.69 (0.53–0.89) 0.004

ACG score, young 0.98 (0.91–1.05) 0.62 0.99 (0.93–1.05) 0.76

JNC 7 stage of hypertension

  Stage 1: 140–159/90–99 mm Hg (reference) 1.00 (–) – 1.00 (–) –

  Stage 2: ≥160/>100 mm Hg 1.02 (0.76–1.36) 0.91 0.82 (0.63–1.08) 0.16

Prescribed antihypertensive medication 1.37 (1.07–1.76) 0.01 1.03 (0.82–1.29) 0.80

Ambulatory visits in baseline period 0.97 (0.93–1.02) 0.27 1.00 (0.96–1.04) 0.85

Bold values denote statistical significance (P < 0.05) in comparison with the reference. Abbreviations: ACG, Adjusted Clinical Group Case-
Mix Assessment System; BMI, body mass index; JNC 7 stage of hypertension, Joint National Committee, severity of blood pressure elevation 
at study entry.

aNon-White (% is of study population with >5 kg weight loss): African–American (7.41%); Hispanic–Latino (2.28%); Asian (0.28%); Native 
Hawaiian–Pacific Islander (0.85%); American Indian–Alaskan Native (0.85%); Unknown (2.28%). bNon-White (% is of study population with 2.0–
4.9 kg weight loss): African–American (6.44%); Hispanic–Latino (3.43%); Asian (0.64%); Native Hawaiian–Pacific Islander (0.43%); American 
Indian–Alaskan Native (0.64%); Unknown (2.36%).

All patients,  

n = 2,906

Without antihypertensive  

medication, n = 956

With antihypertensive  

medication, n = 1,950 P value

  Provider practice, n (%) 0.59

    Primary cared 2,592 (89) 857 (90) 1,735 (89)

    Specialty caree 314 (11) 99 (10) 215 (11)

Bold values denote statistical significance (P < 0.05) in comparison with the reference. Abbreviations: ACG, Adjusted Clinical Group Case-
Mix Assessment System; BMI, body mass index; JNC 7 stage of hypertension, Joint National Committee, severity of blood pressure elevation 
at study entry.

aNon-White (% is of entire study population): African–American (5.95%); Hispanic–Latino (2.65%); Asian (0.83%); Native Hawaiian–Pacific 
Islander (0.72%); American Indian–Alaskan Native (0.45%); Unknown (2.51%). bOn Medicaid at any point during the baseline or study period. 
cAMA (American Medical Association) is the source for the raw physician data (provider ages only); statistics, tables, or tabulations were pre-
pared by User-Customer (M.A.S.; PI: H.M.J.) using 2011 AMA Masterfile data. dPrimary care = family medicine/family practice, internal medi-
cine, pediatrics/adolescent medicine, obstetrics/gynecology. eSpecialty care = endocrine, cardiology, nephrology.

Table 1.  Continued
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(OR: 1.37, 95% CI: 1.07–1.76). Additionally, patients achiev-
ing ≥5 kg weight loss had the greatest decrease in diastolic 
blood pressure (≥6 mm Hg) compared to patients without 
significant weight loss (P  =  0.021); a significant difference 
was not noted with systolic blood pressure (P  =  0.381). 
Socioeconomic factors (Medicaid), tobacco use (current/
former/never), and provider factors were not significant pre-
dictors. There was also not a significant interaction between 
age and BMI (χ2 = 2.76; P = 0.598).

Predictors of achieving modest (2.0–4.9 kg) weight loss and 
hypertension control

The majority (72%, n  =  2,089) of this obese population 
did not achieve at least 2.0 kg weight loss. Among patients 
that achieved 2.0–4.9 kg weight loss, age remained a signifi-
cant predictor (Table 2). Young (18–39 year olds; OR: 1.79, 
95% CI: 1.27–2.51) and middle-aged (40–59 year olds; OR: 
1.84, 95% CI: 1.36–2.49) adults were more likely to achieve 
smaller amounts of weight loss and hypertension control 
within 12 months of a hypertension diagnosis. Interestingly, 
patients in the highest BMI tertile (≥40 kg/m2) were less 
likely to achieve the smaller range of weight loss, despite 
achieving hypertension control. Further analysis demon-
strated that patients in the highest BMI tertile were more 
likely to be younger (18–39 year olds, P < 0.001); however, 
we adjusted for age in the models so the significant relation-
ship between BMI tertile and weight loss is not completely 
explained. Socioeconomic factors, tobacco use, and pro-
vider factors were not significant predictors. There was not 
a significant interaction between age and BMI (χ2  =  3.08; 
P = 0.545).

DISCUSSION

This is the first US study to assess predictors associ-
ated with both hypertension control and clinically signifi-
cant weight loss in an obese population. This retrospective 
observational cohort analyzed comorbid cardiovascular 
disease risk management (i.e., obesity and hypertension) 
in a primary care population. Interestingly, approximately 
one third of patients achieved hypertension control with-
out antihypertensive medication, but this result reflected 
the subpopulation in the lowest obesity class and with mild 
(Stage 1)  hypertension. Since patients in this study had to 
have multiple elevated blood pressures on separate dates 
for study eligibility and to determine hypertension control, 
this finding likely demonstrates the positive health impact 
of lifestyle modifications rather than an incorrect diagnosis. 
Additionally, patients with significant weight loss (≥5 kg) 
had the greatest decrease in diastolic blood pressure (≥6 mm 
Hg). These data support our findings that young and middle-
aged adults were more likely to achieve significant weight 
loss, which reflects a population with a higher prevalence of 
diastolic hypertension.37

A significant concern is that the large majority (72%) of 
this obese population did not achieve at least 2.0 kg weight 
loss. Less than 20% achieved clinically significant weight loss 
(≥5 kg). Young and middle-aged patients were more likely 

to achieve weight loss compared to ≥60 year olds. This was 
an encouraging finding since young adults were more likely 
to be in the highest BMI tertile (≥40 kg/m2). However, the 
negative health effects of hypertension and obesity have been 
established in older populations.38,39 In addition, patients 
with a BMI ≥35 kg/m2 or BMI ≥40 kg/m2 have demonstrated 
the highest cardiovascular mortality.40

Another important finding is that patients who are pre-
scribed antihypertensive medication are more likely to 
achieve both clinically significant weight loss and hyper-
tension control within 12  months of a hypertension diag-
nosis. This finding likely reflects that patients prescribed 
antihypertensive medications have more frequent blood 
pressure–focused visits to check labs (e.g., creatinine with 
angiotensin-converting enzyme inhibitors), address pos-
sible medication side effects, and follow-up blood pressure 
readings to evaluate medication response. However, primary 
care visits are less likely to focus solely on lifestyle modifi-
cations.28 Interestingly, our data demonstrated that patients 
in the highest BMI tertile were less likely to achieve smaller 
amounts of weight loss. Our results may have missed small 
variations in weight between visits; however, the data also 
highlight that any small weight change was unable to be 
maintained.

Provider (age, specialty, gender) and patient socioeco-
nomic factors were not significant predictors of weight loss 
with hypertension control. These findings highlight that 
across primary care clinics, the focus should not just be 
on achieving hypertension control but should also include 
an ongoing focus on modifiable risk factors that contrib-
ute to the development and progression of disease. Primary 
care providers and healthcare systems need interventions 
to address effective, timely delivery of lifestyle modifica-
tion counseling, as well as ongoing monitoring tailored to 
patient’s specific comorbidities.

Interestingly, we did not find a significant association 
between achieved weight loss and baseline tobacco status, 
dyslipidemia, or diabetes mellitus. The lack of association 
among patients with diabetes mellitus may be secondary to 
statistical power, as less than 10% of the entire sample had a 
baseline diagnosis. Among patients with current tobacco use 
and/or dyslipidemia, there was not a significant difference in 
baseline antihypertensive medication prescriptions and only 
10 patients self-reported tobacco cessation during follow-up.

The primary strength of this study was the ability to ana-
lyze an adult population receiving regular primary care in 
a large multispecialty group practice. One limitation is the 
use of data from a single healthcare system, which limits 
the generalizability of the findings. However, this health-
care system is one of the 10 largest physician practices in 
the United States, including over 300 primary care physi-
cians and 43 primary care clinics. Another limitation is 
the retrospective use of administrative data, which raises 
the potential for misclassification of diagnoses or lack of 
documentation in the health record. However, previously 
established algorithms were used to identify hypertension 
and other comorbidities. There are limitations of using a 
365-day baseline period to assess comorbidities, but our 
goal was to include patients who were currently managed 
by the healthcare system prior to assessing comorbidities. 
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Among patients with a baseline diagnosis of dyslipidemia 
and/or diabetes mellitus, we did not have data to assess 
their level of control (e.g., low-density lipoprotein-choles-
terol and HgbA1C) and its association with achieved weight 
loss. In this study, we were unable to determine if patients 
participated in a formal weight loss program or received 
dietary counseling. However, our previous research dem-
onstrated that among young adults (18–39  year olds) 
who received any hypertension lifestyle counseling, die-
tary topics (e.g., low sodium and portion control) were 
discussed during only 55% of the counseling sessions.28 
Unfortunately, we did not have prescription medication 
data to evaluate weight changes according to antihyper-
tensive medication regimen. We also did not have ambula-
tory blood pressure data or motivational factors. Future 
studies would be beneficial with this additional data to 
guide lifestyle and pharmacologic management of hyper-
tension in obese populations.

Despite achieving incident hypertension control, the 
majority of obese patients did not achieve modest or clini-
cally significant weight loss. Combined cardiovascular risk 
factor management (i.e., obesity and hypertension) is needed 
to decrease risks for cardiovascular morbidity and mortality 
in this high-risk population.
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