
DECEMBER 2008 • FEDERAL PRACTITIONER • 15

The Progression of Prehypertension 
to Hypertension Among Beneficiaries 

of the Military Health System 
Vincent F. Carr, DO, Hope Gilbert, PhD, Lanna Forrest, PhD, James Fraser, MPH, and Joseph Kelly, PhD

The category of mild blood pressure elevation dubbed “prehypertension” has  
been associated with increased cardiovascular risks and is assumed to be a  

precursor to full-blown hypertension. These DoD researchers present an analysis  
of the condition’s prevalence and progression in a large, military cohort.

In May 2003, the Seventh Report 
of the Joint National Commit-
tee on Prevention, Detection, 
Evaluation, and Treatment of 

High Blood Pressure (JNC 7) added 
a previously undefined category of 
high blood pressure designated “pre-
hypertension.” The report defined 
prehypertension as a systolic blood 
pressure between 120 and 139 mm 
Hg, a diastolic blood pressure be-
tween 80 and 89 mm Hg, or both.1 

The prevalence of prehypertension 
has been examined in various popu-
lations.2–14 In the general U.S. popu-
lation, it is estimated at about 31% 
of adults—or 70 million people.15 
Although the health ramifications of 
prehypertension have not been ex-
plored fully, its significance in terms 
of cardiovascular risks and devel-
opment of atherosclerosis has been 
well documented3,8,15–25—despite one 
study to the contrary.26

It is assumed that prehypertension 
is a precursor to hypertension.15,22–24,27 

This article gives some preliminary 
insight into how often prehyperten-
sion progresses to hypertension. In 
it, we present findings from a proj-
ect conducted by the National Qual-
ity Management Program (NQMP), 
which involved a review of outpa-
tient records of Military Health Sys-
tem (MHS) beneficiaries who were 
treated at 141 military treatment 
facilities (MTFs).28,29 The primary 
objective was to determine the inci-
dence of prehypertension progressing 
to hypertension, as defined by JNC 
7. Additionally, the review examined 
various factors to determine whether 
they influenced the rate of progres-
sion from prehypertension to hyper-
tension. 

MeTHodS
For this retrospective, observational, 
quality assurance project, the NQMP 
reviewed a random outpatient medi-
cal record abstraction of 9,006 adult 
MHS beneficiaries covering the cal-
endar year 2004.28 Children and ado-
lescent dependents of beneficiaries 
were excluded from the abstraction 
due to insufficient evidence regarding 
routine screening for pediatric hyper-
tension prior to this project.28–30 In 
addition, basic trainees and advanced 
individual trainees were not included 

as they were not enrolled as MHS 
beneficiaries. The project was deemed 
to be exempt from Institutional Re-
view Board review by the congressio-
nal mandate establishing the NQMP. 

Data on blood pressure measure-
ments, weight, height, counseling 
(including diet, weight reduction, 
exercise, alcohol/substance abuse, 
smoking cessation, and self-monitor-
ing of blood pressure counseling), 
and diagnoses were collected from 
the medical records. Additional data 
regarding counseling, medications, 
appointment utilization, and diag-
nostic codes for hypertension and 
for comorbid conditions were ob-
tained from the MHS Data Repository 
(MDR), the Pharmacy Data Transac-
tion Service (PDTS), Standard Inpa-
tient Data Record (SIDR), Standard 
Ambulatory Data Report (SADR), In-
stitutional Health Care Service Record 
(HCSRI-I), and Non-Institutional 
Health Care Service Record (HCSR-
NI) files. Weight and height measure-
ments documented in the medical 
records were used to calculate the 
body mass index (BMI) of beneficia-
ries included in the study.

Records containing documentation 
of a diagnosis of hypertension or an 
International Classification of Diseases, 
Ninth Edition, Clinical Modification 
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(ICD-9-CM) code for hypertension 
(401.0, 401.1, or 401.9) predating 
the beginning of the data collection 
period on January 1, 2004 were ex-
cluded from the analysis. The final 
patient sample consisted of 7,054 
beneficiaries. 

ReSulTS
Of this cohort of 7,054 beneficiaries, 
about half (3,536, or 50.13%) met the 
JNC 7 criteria for prehypertension. 
Within this subcohort of prehyper-
tensive beneficiaries, 38.32% were 
35 years of age or older, 56.19% were 
serving on active duty, and 59.9% 
were male (Table 1).

Progression to hypertension
By the end of calendar year 2004, 209 
(2.96%) of the total 7,054 beneficia-
ries had been newly diagnosed with 
hypertension. Among the prehyper-
tensive cohort of 3,536 patients, 82 
(2.45%) received new hypertension 
diagnoses. 

Counseling for prehypertensive 
beneficiaries
Of the 3,536 prehypertensive ben-
eficiaries included in the study, 3,348 
had an MDR record 12 months fol-
lowing the initial prehypertension as-
sessment and, thus, had the means 
for identifying counseling (188 pre-
hypertensive beneficiaries did not 
have such records available). Among 
this group, the most common types 
of counseling received were diet 
(1,115 beneficiaries, or 33%) and ex-
ercise (1,045 beneficiaries, or 31%) 
counseling (Table 2). The incidence 
of progression to hypertension 
among beneficiaries who received 
diet counseling was 2.87%, compared 
with 2.24% among those who did 
not receive such counseling. Simi-
larly, the incidence of progression to 
hypertension was 3.16% among ben-
eficiaries who received exercise coun-

seling, compared with 2.13% among 
those who did not receive exercise 
counseling. Overall, the lowest inci-
dence of progression to hypertension 
(0%) occurred among the 21 ben-
eficiaries who received counseling 
on self-monitoring of blood pressure, 
and the highest incidence (6.52%) 
occurred among the 138 beneficiaries 
who received counseling on weight 
reduction. 

Concurrent comorbid conditions
Among those beneficiaries who were 
newly diagnosed with hypertension 
during the study period, multiple 
concurrent comorbid conditions were 
identified—based on ICD-9-CM and 
International Classification of Dis-
eases, 10th Edition (ICD-10) codes 
abstracted from the medical records. 
(Comorbid conditions were consid-
ered “concurrent” if they occurred 
within the 12-month follow-up pe-
riod used to detect progression to 
hypertension.) Of these conditions, 
the most frequent code identified 
was the ICD-10 code for “factors in-

fluencing health status and contact 
with health services” (used to capture 
nonspecific office visits), which was 
documented in the records of 80.86% 
of the newly hypertensive benefi-
ciaries, followed by the ICD-9-CM 
code for “symptoms, signs, and ill-
defined conditions,” which was docu-
mented in the records of 70.81% of 
these beneficiaries. Other comorbid 
codes identified were for: “endocrine, 
nutritional and metabolic diseases, 
and immunity disorders” (48.33%), 
“diseases of the musculoskeletal sys-
tem and connective tissue” (47.85%), 
“diseases of the respiratory system” 
(39.23%), “diseases of the nervous 
system” (39.23%), and “diseases of 
the circulatory system” (19.14%). 

BMI
BMI calculations were classified into 
the standard three categories de-
scribed in the Third Report of the Na-
tional Cholesterol Education Program 
(NCEP) Expert Panel on Detection, 
Evaluation, and Treatment of High 
Blood Cholesterol in Adults (Adult 

 

Table 1 Demographic characteristics of study population

  Normotensive,  Prehypertensive, Overall sample, 
  no. (%)  no. (%) no. (%) 
Characteristic (n = 3,518)  (n = 3,536)  (N = 7,054)

Age 
   17–24 years 1,072 (30.47) 1,084 (30.66) 2,156 (30.56)
   25–34 years 1,059 (30.10) 1,097 (31.02) 2,156 (30.56)
   35–44 years 822 (23.37) 781 (22.09) 1,603 (22.72)
   45–64 years 499 (14.18) 516 (14.59) 1,015 (14.39)
   65 + years 66 (1.88) 58 (1.64) 124 (1.76)

Duty status
   Active duty 1,680 (47.75) 1,987 (56.19) 3,667 (51.98)
   Non–active  1,838 (52.25) 1,549 (43.81) 3,387 (48.02) 
      duty

Gender
   Male 1,595 (45.34) 2,118 (59.90) 3,713 (52.64)
   Female 1,922 (54.63) 1,418 (40.10) 3,340 (47.35)
   Missing/ 1 (0.03) 0 (0.00) 1 (0.01) 
      unknown
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Treatment Panel III)31: normal/under-
weight (BMI of less than 25), over-
weight (BMI between 25 and 29.9), 
and obese (BMI of 30 or greater). 
Based on a χ2 statistic, there was no 
significant difference (P = .38) with 
regard to BMI classifications between 
prehypertensive beneficiaries who 
developed hypertension and normo-
tensive beneficiaries who developed 

hypertension. Overall, prehyperten-
sive beneficiaries made up a smaller 
proportion of the normal BMI group 
(38.46%) than the normotensive ben-
eficiaries (61.54%). Within strata, 
the proportion of obese beneficiaries 
among the subcohort of prehyperten-
sive patients with subsequent hyper-
tension was lower than that among 
the subcohort of normotensive pa-

tients with subsequent hypertension 
(28.77% versus 38.21%, respectively) 
(Table 3). In addition, the proportion 
of beneficiaries with a normal BMI 
among the prehypertensive cohort 
with subsequent hypertension was 
slightly higher than that among the 
normotensive subcohort with subse-
quent hypertension (20.55% versus 
19.51%, respectively). 

 

Table 2 Select counseling and patient education for prehypertensive beneficiaries

 Total, no. (%)a  Yes No 
Type of counseling or education (N = 3,348)  (n = 82) (n = 3,266)

Diet 
   No 2,233 (66.70) 50 (2.24) 2,183 (97.76)
   Yes 1,115 (33.30) 32 (2.87) 1,083 (97.13)

Weight reduction 
   No 3,210 (95.88) 73 (2.27) 3,137 (97.73)
   Yes 138 (4.12) 9 (6.52) 129 (93.48)

Exercise 
   No 2,303 (68.79) 49 (2.13) 2,254 (97.87)
   Yes 1,045 (31.21) 33 (3.16) 1,012 (96.84)

Alcohol/substance abuse 
   No 3,087 (92.20) 78 (2.53) 3,009 (97.47)
   Yes 261 (7.80) 4 (1.53) 257 (98.47)

Smoking cessation 
   No 2,818 (84.17) 75 (2.66) 2,743 (97.34)
   Yes 530 (15.83) 7 (1.32) 523 (98.68)

Self-monitoring of blood pressure 
   No  3,327 (99.37) 82 (2.46) 3,245 (97.54)
   Yes 21 (0.63) 0 (0.00) 21 (100.00)

Patient refused any of the above  
counseling
   No 3,322 (99.22) 81 (2.44) 3,241 (97.56)
   Yes 26 (0.78) 1 (3.85) 25 (96.15)

None of the above (other education 
or counseling)
   No 1,719 (51.34) 45 (2.62) 1,674 (97.38)
   Yes 1,629 (48.66) 37 (2.27) 1,592 (97.73)
aPercentages in this column are based on the total of 3,348 prehypertensive beneficiaries who had a Military Health System Data 
Repository (MDR) record available 12 months following the initial prehypertension assessment and, thus, had the means for identifying 
counseling. The remaining 188 prehypertensive beneficiaries did not have such records available. bPercentages in these columns are 
based on the total number of prehypertensive beneficiaries (with a 12-month MDR record) who did or did not receive the specific type 
of counseling.

Subsequent hypertension, no. (%)b

Continued on page 23
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Continued on next page

dISCuSSIon
In the cohort of adult MHS benefi-
ciaries, the proportions classified as 
normotensive, prehypertensive, and 
hypertensive are consistent with  
reports found in other published  
literature.2,4–6,8 

As with all retrospective reviews, 
this analysis was subject to limita-
tions related to lack of adequate data 
in the outpatient records. Unavailabil-
ity of records was particularly prob-
lematic for certain Navy operational 
active duty personnel, as well as other 
deployed and afloat personnel, thus 
leading to potential bias in the evalu-
ation of the prevalence of diagnoses 
among active duty members. 

Numerous previous studies have 
documented an association be-
tween overweight and obesity and 
the development of hypertension. 
For instance, in a 2005 publication, 
Xu and Ragain cited data from the 
1999–2000 National Health and 
Nutrition Examination Survey that 
showed 33% of hypertensive adults 
in the United States were overweight 
and 37% were obese.6 In consider-
ing whether weight gain to the 
overweight or obese categories was 
associated with progression to hyper-
tension, however, our study did not 
show a significant change of weight 
among beneficiaries who progressed 
to hypertension over the 12-month 

study period. In fact, among the ben-
eficiaries who eventually progressed 
to hypertension, 45% and 35% al-
ready were classified as overweight 
and obese, respectively, at the outset 
of the study. As such, we could not 
make any association between weight 
gain and progression to hyperten-
sion based on our data. It’s impor-
tant to note that the classification of 
beneficiaries according to BMI does 
not consider lean body mass and, as 
such, may have resulted in inappro-
priate classification of some individu-
als with high lean body mass (such 
as body builders) into the overweight 
or obese categories. Nevertheless, this 
possible bias does not address this 
issue adequately and further study is 
needed. 

In addition, the influence of 
diet,6,12,32–36 exercise,6,20,35,37–40 and 
weight reduction6,35 counseling was 
not as successful in this study—in 
which such counseling did not appear 
to make any difference in avoiding 
the progression to hypertension—as 
has been previously described in 
medical literature. This discrepancy 
may reflect the use of more intense, 
individualized counseling sessions in 
the previous studies compared with 
our study, or it may reflect a lack of 
standardized protocols for counsel-
ing between the MHS beneficiary and 
MTF physician. As our study was a 

review of medical records without a 
specific counseling protocol, it is im-
possible to describe how intense the 
counseling sessions were or identify 
who provided the counseling (that is, 
a physician, nurse, dietician, or other 
health care professional). Conse-
quently, no additional conclusions can 
be drawn and further study of specific 
counseling strategies is needed to de-
termine their preventive value.

ConCluSIon
In this study there appears to be a 
small, but considerable, progression 
from prehypertension to stage 1 or 2 
hypertension over the course of 12 
months among adult military ben-
eficiaries. Consistent patient follow-
up, along with early identification 
and treatment based upon the JNC 7 
guidelines, may increase awareness 
of the long-term health dangers of 
hypertension and lead to improved 
blood pressure control. ●
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Table 3 Body mass index (BMI) classifications of beneficiaries who  
were newly diagnosed with hypertension during the study period

  Total, no. (%) Prehypertensive Normotensive
 BMI classification (N = 196)a  (n = 73)a (n = 123)a

Normal (< 25.0) 39 (19.90) 15 (20.55) 24 (19.51)

Overweight (25.0–29.9) 89 (45.41) 37 (50.68) 52 (42.28) 

Obese (≥ 30.0) 68 (34.69) 21 (28.77) 47 (38.21)
aA total of 13 beneficiaries who were newly diagnosed with hypertension during the study period did not have data available with 
which to calculate BMI—nine in the prehypertensive cohort and four in the normotensive cohort.

Initial blood pressure status, no. (%)

Continued from page 17
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Disclaimer
The opinions expressed herein are those 
of the authors and do not necessarily 
reflect those of Federal Practitioner, 
Quadrant HealthCom Inc., the U.S. 
government, or any of its agencies. 
This article may discuss unlabeled or 
investigational use of certain drugs. 
Please review complete prescribing in-
formation for specific drugs or drug 
combinations—including indications, 
contraindications, warnings, and ad-
verse effects—before administering 
pharmacologic therapy to patients.
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