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Abstract

BACKGROUND—We sought to estimate how much the presence of hypertension adds to annual
per capita and total expenditures for medication among US adults.

METHODS—The sample included 21,782 civilian noninstitutionalized adults aged =18 years
who participated in the 2007 Medical Expenditure Panel Survey. Hypertension was defined as
having a diagnosis of high blood pressure (except during pregnancy) or taking a blood pressure
medication. We used a 2-part model to examine all-cause medication expenditure associated with
hypertension.

RESULTS—The prevalence of hypertension was 32.2%. Overall, 66.7% of adults purchased
prescribed medications, with this proportion higher among hypertensive (93.0%) than
normotensive (54.4%) adults (P < 0.001). Hypertensive adults were more likely to have
medication expenditures than were normotensive adults (odds ratio (OR) = 6.42; P < 0.001).
Among hypertensive adults, those aged =45 years were more likely to incur medication
expenditure than those aged 18-44 years (OR = 3.00, P < 0.001 for those aged 45-64 years; OR =
5.95, P < 0.001 for those aged =65 years), whereas women were 2.91 times as likely as men to
have medication spending (P < 0.001). Hispanics were less likely than non-Hispanic whites to
have such spending (OR = 0.51; P < 0.001). Among those purchasing medications, the average
cost was $1,510 higher among hypertensive persons ($2,337) than normotensive persons ($827).
Hypertension-associated expenditures for medication were estimated at $68 billion in the US
civilian non-institutionalized population in 2007.

CONCLUSIONS—The presence of hypertension among US adults is associated with an increase
of all-cause expenditures for medication, with this increase varying across groups by age and sex.
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The prevalence of hypertension is high and increasing worldwide.1~3 During 2005-2008 in
the United States, 1 in 3 adults aged =18 years (68 million persons) had hypertension, the
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nation’s most common primary diagnosis, and its annual estimated costs (direct plus
indirect) were $50.6 billion.4® By 2030, an additional 27 million people could have
hypertension if no additional steps are taken, with prevalence up nearly 10% since 2010.5
Unfortunately, even men and women with normal blood pressure at age 55 or 65 years have
a lifetime risk of developing hypertension as high as 90% if they survive to age 80-85
years.” Moreover, in the United States, the mortality rate for hypertension increased 20%
from 1998 to 2008, and the actual number of deaths that listed hypertension as the primary
and secondary causes rose 49.7% during that period.® Finally, in the United States, about 8%
of adults have hypertension that is undiagnosed.8 These alarming statistics, combined with
our knowledge that two-thirds of strokes and half of all coronary heart disease are
attributable to hypertension,® suggest a pressing need to prevent and control this disorder. In
a 2010 report, the Institute of Medicine released a population-based, systems-change
approach to prevent and control hypertension in which it called on public health officials
and health-care providers to step up their efforts to reduce Americans’ increasing rates of
hypertension and to better treat those with the condition.10

The literature suggests that in recent years in the United States almost half of total health-
care resources were spent on chronic conditions (including hypertension).11-17 Of such
expenditures, the purchase of prescribed medicine represented the largest cost; besides
hospital cost and outpatient services, about half of expenditures for hypertension were for
medication.12-18 Even so, to our knowledge, information that focuses on the factors
associated with the costs of medication associated with hypertension remains limited.
Employing a nationally representative survey and regression modeling, we estimated how
much the presence of hypertension added to annual all-cause expenditures for medication
among US adults, and we examined the relationship between socioeconomic characteristics
and the medication costs associated with hypertension. We were interested in hypertension-
associated all-cause medication costs because the complete medication costs of hypertension
extend far beyond those related to treating the problem.1’

METHODS

Data source

We used data from the 2007 Medical Expenditure Panel Survey (MEPS), a nationally
representative survey of health status, use of health care, expenditures, payment sources, and
health insurance coverage for the US civilian noninstitutionalized population.1® The 2007
MEPS was sponsored by the US Agency for Healthcare Research and Quality and the
Centers for Disease Control and Prevention. Respondents to MEPS were drawn annually
from a subsample of households that participated in the immediate preceding National
Health Interview Survey, a complex, multistage, probability sample survey conducted by
trained interviewers from the US Bureau of Census for the National Center for Health
Statistics, Centers for Disease Control and Prevention. The 2007 MEPS was the most recent
such survey with full, updated information at the time of this study. From the full-year
consolidated data file of the MEPS, we identified 21,782 adults aged =218 years, who
represented 225 million Americans.
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Information on medication expenditures was obtained from household interviews, with the
data obtained subsequently confirmed through physicians’ offices, hospitals, and insurance
coverage based on actual payment. Medication expenditures were considered the sum of
direct payments for prescription drugs purchased during 2007, including out-of-pocket
payments and payments by private insurers, Medicaid, Medicare, and other sources. In
addition to its detailed information on expenditures, the MEPS contained data on a variety of
demographic and socioeconomic variables such as age, sex, race, income, education, and
insurance status.

Hypertension was defined as (i) ever having been diagnosed with high blood pressure (other
than during pregnancy) by a doctor or another health professional, or (ii) currently taking
medication for high blood pressure.>2% Information on medications was extracted from the
Prescribed Medicine data file of the MEPS. Each record in this event file represented a
unique purchase of prescribed medicine. From the 4,380 reported medications in the MEPS,
we identified 333 that were used for controlling blood pressure. Because some
antihypertensive medications could be prescribed to treat other diseases, we examined the
reported medical conditions (up to 3) associated with each prescribed medicine event. If
none of the International Classification of Diseases, 9th Revision (ICD-9) codes for these
conditions was in the 401-405 range (hypertensive disease including essential hypertension,
hypertensive heart disease, hypertension chronic kidney disease, hypertensive heart and
chronic kidney disease, and secondary hypertension), we concluded that the medicine
purchased was not used to treat hypertension. Employing this approach, we identified
62,221 purchases of blood pressure medicine and 5,711 respondents who were under
treatment for hypertension. With this information, we identified an additional 779
hypertensive adults, resulting in a total of 7,108 hypertensive patients.

Statistical analysis

We compared the difference in the medication expenditures between hypertensive and
normotensive adults, a differential we defined as the addition to such expenditures due to the
presence of hypertension. Exploratory plotting of medication expenditures, however,
showed that a significant proportion of the study population purchased no prescribed
medicine at all in 2007. In addition, among those who purchased medication, spending was
highly skewed to the right. Given these characteristics of the data, ordinary least square
methods might lead to biased and inefficient estimation. Thus, we specified a 2-part model
for the regression analysis.2125 The first part used multivariable logit regression to estimate
the probability of incurring some expenditures, whereas the second part used a generalized
linear model adjusted for socioeconomic characteristics to estimate by hypertension status
the medication expenditures among those who incurred some expenditures (i.e., conditional
medication expenditures). We went on to predict the adjusted medication expenditures for
each adult in the study population, again by hypertension status, by multiplying the
estimated probability of incurring medication expenditures by the predicted conditional
medication expenditures; we call these unconditional medical expenditures.

The additional medication expenditures associated with hypertension were calculated
subsequent to estimation by assuming that all hypertensive patients had normal blood
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pressure, thereby removing the hypertension-related effect. After people with hypertension
were recoded as having normal blood pressure to remove the hypertension-related effects on
the expenditures, the two-part model was re-run, and predictions for the dependent variables
were made again, and the two predictions were multiplied. The individual difference in
expenditures between the expenditures prior to recoding and those afterward was considered
to be the expected excess expenditure of medication associated with hypertension.
Individual excess expenditures were summed to estimate the total excess expenditures of
hypertension and also averaged by major demographic characteristics to get population
average. Statistical analyses were performed with Stata version 11.26

RESULTS

The prevalence of hypertension among US adults in 2007 (MEPS data) was estimated to be
32.2%; women were more likely than men to be hypertensive (Table 1). On average,
hypertensive adults were 19.5 years older than normotensive persons. Only 6.3% of
normotensive persons were aged =65 years, whereas this figure was 38.2% in the
hypertensive group. Unlike non-Hispanic whites and non-Hispanic blacks, Hispanics made
up a smaller percentage of the hypertensive group (9.3%) than of the normotensive group
(15.5%). The proportion of married persons was higher in the hypertensive group (58.1%)
than in the normotensive group (52.9%). The body mass index (calculated as the weight in
kilograms divided by height in meters squared) averaged 29.5 for hypertensive persons,
significantly higher than the 26.4 average for normotensive persons. The proportion of obese
(body mass index = 30) persons was 21.1% among normotensive persons, but it was double
that (41.2%) among hypertensive persons.

Overall, total per capita health-care expenditures were $4,386; $2,541 for normotensive
persons and $8,296 for hypertensive persons (difference of $5,755; P < 0.001). Per capita
medication expenditures were $452 for normotensive persons and $2,067 for hypertensive
persons, a difference of $1,615 (P < 0.001). Among persons with some medication
expenditures, the per capita amount was $832 among normotensive persons and $2,222
among hypertensive persons, a difference of $1,390 (P < 0.001).

After controlling for sociodemographic characteristics, hypertensive patients were
significantly more likely than normotensive persons to incur a medication expenditure (odds
ratio (OR) = 6.42; 95% confidence interval (Cl) = 5.52-7.47; P < 0.001) (Table 2). Among
hypertensive adults, those aged >45 years were more likely to incur a medication
expenditure than were those aged <45 (OR = 3.00, 95% CI = 2.23-4.02 for those aged 45—
64; OR =5.95, 95% CI = 3.79-9.34 for those aged =65; P < 0.001 for both). Hypertensive
women were more likely to incur a medication expenditure than were their male
counterparts (OR = 2.91; 95% CI = 2.25-3.76; P < 0.001), whereas obese hypertensive
persons were more likely to incur such spending than hypertensive adults who were not
obese (OR =1.44; 95% CI = 1.12-1.85; P < 0.01). Among adults with hypertension,
Hispanics were less likely than non-Hispanic whites to have a medication purchase (OR =
0.51; 95% CI = 0.35-0.75; P < 0.001). For hypertensive persons, being unmarried, having a
larger family, being uninsured during all of 2007, and being in excellent or very good health
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(based on self-report) were all significantly associated with being less likely than the
comparison groups to incur a medication spending.

Among adults incurring any medication expenditures, hypertensive persons spent more than
normotensive persons for drugs, as indicated by the positive and statistically significant
coefficient (0.49; P < 0.001) for hypertension (Table 3). Among hypertensive adults, those
aged =45 years, women, and obese people spent more than those aged 18-44 years, men,
and nonobese people, respectively. Hispanics and non-Hispanic blacks spent less than non-
Hispanic whites. Also among hypertensive persons, people living in larger families, those
who were uninsured during all of 2007, and those in excellent, very good, or good health (by
self-report) spent less on prescribed medicine than those living in smaller families, having
insurance, or in fair or poor health, respectively.

On average, hypertensive adults were 66% (or 37 percentage points) more likely than
normotensive adults to incur a medication expenditure (93% vs. 56%) (Table 4). Among
those incurring an expenditure, hypertensive adults spent an average of $2,337, which was
$1,510 or 182% more than the $827 spent by normortensive adults. After accounting for the
probabilities that normotensive persons and hypertensive persons would incur an
expenditure, hypertension increased per capita overall spending on prescribed medicine by
$1,702, from $464 to $2,166.

Greater age significantly predicted a larger differential in spending between normotensive
persons and hypertensive persons (Table 4): for people aged 18-44 years, hypertension
increased overall spending by $760 ($1,045 ves. $285), whereas for those aged =65 this
increase was $1,643 ($2,720 vs. $1,077). Among hypertensive persons, women were more
likely than men to have a medication expenditure, and on average, women who had such an
expenditure spent $396 more than men ($2,519 vs. $2,123). In the total population,
hypertension increased all-cause medication spending by $1,558 for men and $1,829 for
women (unconditional spending). Significant differences were also found for obesity and
having health insurance. The presence of hypertension increased unconditional medication
spending by $1,776 for obese people and $1,608 for nonobese people, whereas it increased
such spending by $1,730 for those with insurance but only $834 for those without insurance.
Applying the national sample weight and summing up the per capita excess expenditure of
hypertensive persons, estimated all-cause medication expenditures associated with
hypertension were $68.4 billion (i.e., the presence of hypertension added $68.4 billion to
annual all-cause medication costs).

DISCUSSION

The estimate from MEPS data that 32.2% of US adults aged =18 were hypertensive in 2007
accords nicely with the 31% estimate from the National Health and Nutrition Examination
Survey (NHANES) for 2005-2008 and the 33.9% NHANES projection for 2010,° but it is
much higher than previous estimates using MEPS data of 17.4% for 2001,16 13.1% for
2000-2003,13 and 24% for 2001-2004.27 The large difference in estimates of high blood
pressure from early versions of MEPS may be the result of (i) an increasing prevalence of
hypertension over time and (ii) our inclusion of 779 persons (11% of total hypertensive
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persons) using antihypertensive medications as hypertensive regardless of their blood
pressure status, something that was not done in the previous studies. The substantially lower
prevalence rate in these previous studies might lead to the previously estimated expenditures
having been underestimated.

Our results indicated that being a hypertensive adult is associated with an increase in both
the probability of spending for prescribed medications and the amount spent among adults
having such expenditure. After controlling for many potential confounders, we found that
people with hypertension were over 6 times as likely as normotensive persons to have
expenditures for prescribed medications. Consistent with the literature, women were more
likely to incur such expenditures and they had higher drug expenditures than did men.2” As
expected, age increased the probability of having medication expenditures in both
hypertensive perons and those without this problem. However, in people with hypertension,
the increase was larger, with an OR of 3.00 for those aged 45-64 and 5.95 for those aged
>65 when the 18-44 category was the referent vs. ORs of just 1.15 and 1.45, respectively,
among normotensive individuals. Also as expected, non-Hispanic whites had higher
probability of having medication expenditure and the amount spent by those with such
expenditure than non-Hispanic blacks.

As expected, being uninsured was negatively associated with having drug expenditures as
well as the expenditure level of this group. That being part of a larger family was associated
with a lesser probability of having a medication expenditure and a lower expenditure level
might be explained by the necessity for many large families to closely budget their
expenditures and thus reduce drug expenses. Poor or fair health status was associated with a
greater likelihood of having medication expenditures and a higher level of such
expenditures.

An unexpected major finding was that income levels were negatively related to the
medication expenditures of the hypertensive population. Among those with some drug
expenditures, people of low income spent >$2,500 on medications, whereas high-income
persons spent an estimated $2,183. That people with low income spent more than those with
a high income suggests that low-income persons might be at poor health status and have
higher financial burden for medications.

This study found that the presence of hypertension was associated with an increase in all-
cause medication expenditures by $68.4 billion. Previous studies had estimated an
expenditure of $130.7 billion for hypertension as a risk factor for cardiovascular diseases,
and medication expenditures constitutes about half of treatment expenditures for
hypertension.6:17:28 The high medication expenditures associated with hypertension
presented in our study and, particularly, the probabilities of incurring medication
expenditures shown for a various population groups should be useful to policy makers in
proposing national approaches to hypertension prevention.

Our study had several notable strengths. First, the MEPS provided comprehensive
information about health-care expenditures; these expenditures were based on payment
rather than charge; and they were obtained by face-to-face interviews and confirmed from
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health-care providers and insurance plans. In addition, the study used a nationally
representative sample of US adults, and thus our results reflect the expenditure situation
among the general population. Second, we used a plausible econometric model to capture
the probability of incurring any expenditure and the levels of expenditures while being able
to control for various sociodemographic variables. Many previous studies have applied such
a model for analysis of medical expenditures, but few researchers have focused on the costs
of medication. Finally, we used the Prescribed Medicine data file of the MEPS to identify
potential hypertensive cases. Thus our estimate of prevalence was very comparable to that of
the NHNES for 2005-2008 as well as the estimated prevalence for 2010 used by the
American Heart Association.*® The accurate estimate of prevalence should improve the
estimate of medication expenditures in our analysis.

The strengths of this study notwithstanding, some limitations should be considered when
interpreting our results. First, hypertension status was based on the MEPS question asking
respondents whether a doctor or another health professional had told them on =2 different
visits that they had hypertension or high blood pressure or a recording of the ICD-9 codes of
401-405 for prescribed medications among the respondents. Although we used the ICD-9 to
identify potential hypertension cases, persons with hypertension who never had any
physician visits could not be included. Thus, our estimates should be considered
conservative. Second, this was a cross-sectional data analysis. We could not claim causal
relationships between the medication expenditures and hypertension status. In addition, the
medication expenditures associated with hypertension were the total all-cause medication
expenditures, and we were unable to separate expenditures for treating hypertension from
expenditures for comorbidities, complications, or even expenditures unrelated to
hypertension. In fact, hypertension, a key risk factor for heart disease and stroke, should be
associated with higher expenditures for medication than simply expenditures to treat the
basic problem of high blood pressure.}” Thus, our expenditure estimate should be
interpreted as hypertension-associated expenditures rather than expenditures to treat
hypertension per se.

Another concern is that underreporting or the presence of nondiagnosed problems might be
considerable and lead to substantial underestimates of the expenditures of interest. Fourth,
the MEPS was a nationally representative survey of the civilian noninstitutionalized
population, but the elderly population suffers disproportionately from hypertension and
hypertension-related complications but often resides in nursing homes or other institutions,
which are out of reach of MEPS. Thus, our estimate of hypertension-associated expenditures
should be interpreted as a conservative estimate. Finally, the data did not allow us to
investigate the expenditures associated with prehypertension. The literature has shown that
about 30% of adults aged =20 years have prehypertension, and prehypertension is associated
with increased risk for major cardiovascular diseases across the age spectrum.29-31 Thus,
our study probably further underestimated the medication costs associated with
hypertension.

Our study indicates that the presence of hypertension is associated with an increase in the
all-cause medication expenditures substantially and differentially across various
demographic groups. Further research on the factors influencing the increased expenditures,
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such as comorbidities and hypertension-associated sequelae, is needed for developing
hypertension interventions.

Acknowledgments

The findings and conclusions presented in this article are those of the authors and do not necessarily represent the
official position of the US Centers for Disease Control and Prevention.

References

1.

Mohan S, Campell NR. Hypertension management in Canada: good news, but important challenges
remain. CMAJ. 2008; 178:1458-1460. [PubMed: 18490641]

. Murray C, Lopez AD. Global mortality, disability, and the contribution of risk factors: Global

Burden of Disease Study. Lancet. 1997; 349:1436-1442. [PubMed: 9164317]

. Wolf-Maier K, Cooper RS, Banegas JR, Giampaoli S, Hense HW, Joffres M, Kastarinen M, Poulter

N, Primatesta P, Rodriguez-Artalejo F, Stegmayr B, Thamm M, Tuomilehto J, Vanuzzo D, Vescio
F. Hypertension prevalence and blood pressure levels in 6 European countries, Canada, and the
United States. JAMA. 2003; 289:2363-2369. [PubMed: 12746359]

. Center for Disease Control and Prevention. Vital signs: prevalence, treatment, and control of

hypertension—United States, 1999-2002 and 2005-2008. MMWR Mob Mortal Wkly Rep. 2011,
60:103-108.

. Roger VL, Go AS, Lloyd-Jones DM, Benjamin EJ, Berry JD, Borden WB, Bravata DM, Dai S, Ford

ES, Fox CS, Fullerton HJ, Gillespie C, Hailpern SM, Heit JA, Howard VJ, Kissela BM, Kittner SJ,
Lackland DT, Lichtman JH, Lisabeth LD, Makuc DM, Marcus GM, Marelli A, Matchar DB, Moy
CS, Mozaffarian D, Mussolino ME, Nichol G, Paynter NP, Soliman EZ, Sorlie PD, Sotoodehnia N,
Turan TN, Virani SS, Wong ND, Woo D, Turner MB, on behalf of the American Heart Association
Statistics Committee and Stroke Statistics Subcommittee. Heart disease and stroke statistics—2012
update: a report from the American Heart Association. Circulation. 2012; 125:e2-e220. [PubMed:
22179539]

. Heidenreich PA, Trogdon JG, Khavjou OA, Butler J, Dracup K, Ezekowitz MD, Finkelstein EA,

Hong Y, Johnston SC, Khera A, Lloyd-Jones DM, Nelson SA, Nichol G, Orenstein D, Wilson
PWF, Woo YJ. Forecasting the future of cardiovascular disease in the United States: a policy
statement from the American Heart Association. Circulation. 2011; 123:933-944. [PubMed:
21262990]

. Vasan RS, Beiser A, Seshadri S, Larson M, Kannel WB, D’Agostino RB, Levy D. Residual lifetime

risk for developing hypertension in middle-aged women and men: the Framingham Heart Study.
JAMA. 2002; 287:1003-1010. [PubMed: 11866648]

. Fryar CD, Hirsch R, Eberhardt MS, Yoon SS, Wright JD. Hypertension, high serum total

cholesterol, and diabetes: racial and ethnic prevalence differences in U.S. adults, 1999-2006. NCHS
Data Brief. 2010; 36:1-8. [PubMed: 20423605]

. Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA, 1zzo JL Jr, Jones DW, Materson

BJ, Oparil S, Wright JT Jr, Roccella EJ. Seventh report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of High Blood Pressure. Hypertension. 2003;
42:1206-1252. [PubMed: 14656957]

10. Institute of Medicine. A population-based policy and systems change approach to prevent and

control hypertension. <http://www.iom.edu/reducehypertension>

11. Conway P, Goodrich K, Machlin S, Sasse B, Cohen J. Patient-centered care categorization of U.S.

health care expenditures Health Serv Res. 2011; 46:479-490. [PubMed: 21091472]

12. Wang G, Zhang Z, Ayala C. Hospitalization costs associated with hypertension as a secondary

diagnosis among insured patients aged 18-64 years. Am J Hypertens. 2010; 23:275-281.
[PubMed: 20010701]

13. Trogdon JG, Finkelstein EA, Nwaise IA, Tangka FA, Orenstein D. The economic burden of

chronic cardiovascular disease for major insurers. Health Promot Pract. 2007; 8:234-242.
[PubMed: 17606951]

Am J Hypertens. Author manuscript; available in PMC 2015 August 21.


http://www.iom.edu/reducehypertension

1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Wang et al.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

Page 9

Ohmori-Matsuda K, Kuriyama S, Hozawa A, Nakaya N, Shimazu T, Tsuji I. The joint impact of
cardiovascular risk factors upon medical costs. Prev Med. 2007; 44:349-355. [PubMed:
17289136]

Arredondo A, Zuniga A. Epidemiologic changes and economic burden of hypertension in Latin
America: evidence from Mexico. Am J Hypertens. 2006; 19:553-559. [PubMed: 16733225]

Balu S, Thomas J 3rd. Incremental expenditure of treating hypertension in the United States. Am J
Hypertens. 2006; 19:810-816. [PubMed: 16876679]

Hodgson TA, Cai L. Medical care expenditures for hypertension, its complications, and its
comorbidities. Med Care. 2001; 39:599-615. [PubMed: 11404643]

Lloyd A, Schmieder C, Marchant N. Financial and health costs of uncontrolled blood pressure in
the United Kingdom. Pharmacoeconomics. 2003; 21:33-41. [PubMed: 12648033]

Agency for Healthcare Research and Quality (AHRQ). MEPS HC-113: 2007 Full-year
consolidated data file, documentation. <http://meps.ahrg.gov/mepsweb/data_stats/
download_data_files_detail.jsp?cboPufNumber=HC-113>

Egan BM, Zhao Y, Axon RN. US trends in prevalence, awareness, treatment, and control of
hypertension, 1998-2008. JAMA. 2010; 303:2043-2050. [PubMed: 20501926]

Cantoni E, Ronchetti E. A robust approach for skewed and heavy-tailed outcomes in the analysis
of health care expenditures. J Health Econ. 2006; 25:198-213. [PubMed: 16413941]

Manning WG, Basu A, Mullahy J. Generalized modeling approaches to risk adjustment of skewed
outcomes data. J Health Econ. 2005; 24:465-488. [PubMed: 15811539]

Buntin MB, Zaslavsky AM. Too much ado about two-part models and transformation? Comparing
methods of modeling Medicare expenditures. J Health Econ. 2004; 23:525-542. [PubMed:
15120469]

Jones, A. Health econometrics. In: Culyer, A.; Newhouse, J., editors. Handbook of Health
Economics. Elsevier; Amsterdam: 2000. p. 265-344.

Blough DK, Ramsey S. Using generalized linear models to assess medical care costs. Health Serv
Outcomes Res Methodol. 2000; 1:185-202.

STATA (Data Analysis and Statistical Software) Version 11. StataCorp LP; College Station, TX:
Basu R, Franzini L, Krueger PM, Lairson DR. Gender disparities in medical expenditures

attributable to hypertension in the United States. Women’s Health Issues. 2010; 20:114-125.
[PubMed: 20211429]

Garis RI, Farmer KC. Examining costs of chronic conditions in a Medicaid population. Manag
Care. 2002; 11:43-50. [PubMed: 12232928]

Ogunniyi MO, Croft JB, Greenlund KJ, Giles WH, Mensah GA. Racial/ethnic differences in
microalbuminuria among adults with prehypertension and hypertension: National Health and
Nutrition Examination Survey (NHANES), 1999-2006. Am J Hypertens. 2010; 23:859-864.
[PubMed: 20414192]

Lloyd-Jones DM, Evans JC, Levy D. Hypertension in adults acrss the age spectrum: current
outcomes and control in the community. JAMA. 2005; 294:466-471. [PubMed: 16046653]
Pacini R, Patel DR, Bavikati V, Sperling LS. Prehypertension: detecton, evaluation, and
management. Curr Treat Options Cardiovasc Med. 2008; 10:273-282. [PubMed: 18647583]

Am J Hypertens. Author manuscript; available in PMC 2015 August 21.


http://meps.ahrq.gov/mepsweb/data_stats/download_data_files_detail.jsp?cboPufNumber=HC-113
http://meps.ahrq.gov/mepsweb/data_stats/download_data_files_detail.jsp?cboPufNumber=HC-113

1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Wang et al. Page 10

Table 1

Characteristics of sample population aged =18 years by hypertension status, 2007 Medical Expenditure Panel
Survey

Sample mean (SE)
Mean (hypertensive)

Normotensive (n = Hypertensive (n = —mean
Variable Overall (n =21,782) 14,502) 7,108) (normotensive)
Sex
Men, % 485 (0.3) 49.0 (0.4) 47.3(0.6) 16"
Women, % 51.5(0.3) 51.0 (0.4) 52.7 (0.6) 16"
Age, years 46.1 (0.2) 39.8(0.2) 59.3 (0.3) 19.5™**
18-44, % 49.1 (0.6) 64.3 (0.6) 17.4 (0.6) _26.9"**
45-64, % 34.3(0.5) 29.4 (0.5) 445 (0.8) 15.1°**
265, % 16.6 (0.4) 6.3 (0.3) 38.2 (0.8) 318"
Race
Non-Hispanic white, % 68.5 (0.8) 66.7 (0.9) 72.2 (0.9) 55
Non-Hispanic black, % 11.4 (0.5) 10.4 (0.5) 13.5(0.7) 3
Non-Hispanic Asian, % 4.6 (0.3) 5.3(0.4) 3.0(0.3) W
Hispanic, % 13.5(0.6) 15.5(0.7) 9.3(0.5) —6.3"**
Other races, % 2.1(0.2) 21(0.2) 2.1(0.3) 0.0
Marital status
Currently married, % 54.6 (0.6) 52.9 (0.6) 58.1(0.9) 5o***
Currently nonmarried, % 45.4 (0.6) 47.1 (0.6) 41.9 (0.9) g o***
Years of schooling, mean 12.9(0.1) 13.0(0.1) 12.7 (0.1) —0.4%*
Less than high school, % 16.6 (0.4) 16.2 (0.5) 17.5(0.5) 1.2*
High school, but less than college, % 57.0 (0.5) 55.8 (0.7) 59.6 (0.7) 3.8
College or higher, % 26.3 (0.6) 28.0 (0.7) 23.0 (0.7) _5.0"**
Region
Northeast, % 18.7 (0.7) 18.5(0.8) 19.3 (1.0) 0.9
Midwest, % 21.8(0.7) 21.9 (0.8) 21.6 (0.8) -03
South, % 36.5 (0.8) 35.5 (0.9) 38.6 (1.0) 31**
West, % 23.0 (0.7) 24.2 (0.8) 20.5 (0.9) 37
Residence in MSA, % 16.1 (0.9) 14.9 (0.9) 18.6 (1.7) 36
Body mass index@ 27.4(0.1) 26.4(0.1) 29.5(0.1) 3.1
Underweight, % 1.7(0.1) 2.0(0.2) 1.2(0.2) 08"
Normal weight, % 35.9 (0.5) 41.9 (0.6) 23.1(0.7) ~18.9"**
Overweight, % 34.8 (0.4) 35.0 (0.5) 34.5(0.7) -05
Obese, % 27.6 (0.4) 21.1(0.5) 41.2(0.7) 20.1**
Annual health-care expenditure, $ 4,386.2 (101.0) 2,541.2 (87.2) 8,296.2 (246.3.8) 5,755.1°**
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Sample mean (SE)

Mean (hypertensive)

Normotensive (n = Hypertensive (n = —mean

Variable Overall (n =21,782) 14,502) 7,108) (normotensive)

Annual medication expenditure, $ 452.4 (18.3) 2,067.3 (48.2) 1,614.9"%

Annual medication expenditure for 831.9 (32.0) 2,222.3 (50.4) 1.390.3"**
those with expenditure >$0, $ ’

Proportion of persons with medication 54.4 (0.6) 93.0 (0.4) 04"

expenditure >$0, %

A person was defined as being hypertensive if he/she had a diagnosis of high blood pressure or was taking drugs for that problem. The sum of
hypertensive and normotensive adults does not equal the total population because the hypertension status of some respondents was missing.

Abbreviation: MSA, Metropolitan Statistical Area.

aBody mass index (BMI) derived by dividing weight (kg) by squared height (mz). Underweight, BMI < 18.5; normal weight, BMI 18.5-24.9;

overweight, BMI 25—29.9; obese, BMI = 30.

*
P <0.05

*

*
P<0.01

*%

*
P <0.001.
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Table 2

Odds ratios (95% confidence interval) of incurring expenditures for medications among adults aged 18 years
or older, 2007 Medical Expenditure Panel Survey
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Variable Overall (n=19,052) Hypertensive (n =6,096) Normotensive (n = 11,853)
Age, years
45-64 127" (1.14-1.41) 3.00""" (2.23-4.02) 115" (1.03-1.29)
265 1.93"** (1.56-2.39) 5.95"** (3.79-9.34) 1.45"** (1.15-1.82)
18-44 Referent Referent Referent
Women 2.38"" (2.17-2.61) 2.91""* (2.25-3.76) 2.33""% (2.11-2.57)
Region
Midwest 1.08 (0.93-1.26) 0.76 (0.50-1.16) 1.12 (0.94-1.33)
South 1.15 (1.00-1.32) 0.89 (0.60-1.33) 1.18" (1.01-1.38)
West 0.79"" (0.68-0.91) 0.54™" (0.34-0.86) 0.82" (0.70-0.97)
Northeast Referent Referent Referent

Residence in MSA
Race
Non-Hispanic black
Hispanic
Non-Hispanic Asian
Other races
Non-Hispanic white

Currently unmarried

Family size, No. of persons

Obese, body mass index = 30

With hypertension

Current smoker

Uninsured during all of 2007

Health status

Excellent
Very good
Good

Poor/Fair

Education

High school, but less than college

College or higher

Less than high school

0.99 (0.87-1.12)

0.55"* (0.49-0.62)
057" (0.50-0.65)

0.46"** (0.37-0.56)
0.84 (0.64-1.10)

Referent
0.77°*" (0.69-0.86)
0.88"** (0.85-0.91)

1.21%* (1.07-1.37)
6.42""" (5.52-7.47)
0.81°* (0.72-0.91)

0.33"** (0.29-0.37)

0.22"** (0.18-0.27)
0.32"** (0.27-0.39)

0.52"** (0.43-0.62)

Referent

1.11 (0.98-1.25)

1.26"* (1.07-1.47)

Referent

0.92 (0.66-1.28)

0.79 (0.60-1.04)
0.51°* (0.35-0.75)
0.68 (0.34-1.36)

1.14 (0.45-2.86)

Referent
0.68" (0.50-0.90)
0.87"* (0.79-0.96)
1.44"* (1.12-1.85)
0.64" (0.48-0.84)

0.26"** (0.19-0.36)

0.25"** (0.17-0.38)

0.41"™* (0.28-0.60)
0.73 (0.52-1.01)

Referent

1.20 (0.83-1.72)
1.36 (0.92-2.01)

Referent

0.99 (0.87-1.14)

0.52"** (0.45-0.60)
0,58 (0.51-0.67)

0.44"** (0.35-0.55)
0.82 (0.62-1.09)

Referent
0.77""* (0.68-0.86)
0.88"** (0.85-0.91)

1.19™* (1.04-1.37)
0.86" (0.75-0.98)
0.34"* (0.30-0.39)

0.21"** (0.17-0.26)
* k%

0.30°** (0.24-0.36)

0.46"* (0.37-0.58)

Referent

1.11 (0.97-1.26)

1.28"* (1.08-1.50)

Referent

1duasnuen Joyiny

A person was defined as being hypertensive if he/she had a diagnosis of high blood pressure or was taking drugs for that problem. Abbreviation:
MSA, Metropolitan Statistical Area.

*
P <0.05
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*

*
P<0.01

*%

*
P <0.001.

Am J Hypertens. Author manuscript; available in PMC 2015 August 21.

Page 13



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Wang et al.

Table 3

Page 14

Generalized linear model estimates of regression coefficients for medication expenditures among adults aged
>18 years, 2007 Medical Expenditure Panel Survey

Variable Overall (n=11,925) Hypertensive (n =5,650) Normotensive (n = 6,275)
Age, years
45-64 059" 0.46™"" 066"
265 0.68""" 0.61""" 067"
18-44 Referent Referent Referent
Women 015" 011" 0.20""
Region
Midwest 0.01 0.10 -0.08
South -0.08 0.03 -0.18
West -0.08 -0.06 -0.13
Northeast Referent Referent Referent
Residence in MSA -0.05 -0.08 -0.03
Race
Non-Hispanic black —017" -0.15° -0.17
Hispanic -0.34""* -0.17" -0.46"""
Non-Hispanic Asian -0.27 -0.18 -0.31
Other races 0.09 0.10 0.11
Non-Hispanic white Referent Referent Referent
Currently unmarried 0.01 -0.04 0.05
Family size, No. of persons —0.07"** —0.09"** -0.06"
Obese, body mass index > 30 011* 017" 0.07
High blood pressure diagnosis 0.49"** — —
Currently smoking -0.04 -0.02 -0.07
Uninsured during all of 2007 —0.59"** —0.67°%* —0.56™**
Health status
Excellent —1.00"** —1.02°** —1.43"**
Very good -0.94"** -0.81™"" -1.13""
Good -054""* -0.44™"" -0.717*
Poor/Fair Referent Referent Referent
Education
High school, but less than college  -0.02 -0.05 0.01
College or higher 0.10 0.07 0.12
Less than high school Referent Referent Referent
Constant 737" 7.85""" 750"

A person was defined as being hypertensive if he/she had a diagnosis of high blood pressure or was taking drugs for that problem. Abbreviation:

MSA, Metropolitan Statistical Area.

P <0.05
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*

*
P<0.01

*%

*
P <0.001.
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