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Abstract

Background—We asked whether visits to physician offices and hospital outpatient clinics for 

angina have changed over time and whether more frequent use of certain diagnostic techniques or 

referrals in this setting may account for such changes.

Methods and Results—We combined data from the National Ambulatory Medical Care 

Survey and the National Hospital Ambulatory Medical Care Survey to study visits to physician 

offices and outpatient departments. We calculated both crude and standardized rates for these 

visits using a modified version of technical specifications published by the Agency for Healthcare 

Research and Quality. In 1995 to 1998, there were on average 3.6 million office/clinic visits each 

year for angina among adults in the United States. By 2007 to 2010, this had declined to 2.3 

million visits each year. Angina visit rates per 100 000 declined significantly (P<0.05), with the 

greatest decline from 1995 through 1998 to 2003 through 2007. Coronary atherosclerotic disease 

diagnoses also declined after 2002. Both stress testing and referring patients out for care doubled 

during some study periods.

Conclusions—Office and clinic visits for angina have declined over time. This trend parallels 

findings for both preventable hospitalization and emergency room visits for angina. Previous 

research’s decline in angina hospitalizations is not likely attributable to decreased referrals to 

hospital and emergency rooms for diagnosis and management. Although changes in International 

Classification of Diseases, Ninth Revision, Clinical Modification coding guidelines may explain 

some of the decline in angina and coronary atherosclerotic disease visits, it seems that other 

factors such as improved treatment or prevention may have played an additional role.
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Little is known about secular changes in angina visits in the outpatient setting. Most research 

on angina visits has focused on preventable hospitalizations and emergency room visits for 

angina, which are believed to capture the failure of the outpatient healthcare system to 

prevent and control cardiovascular disease risk factors.1 For example, an inability to access 

care or exposure to poor quality care can lead to a hospitalization that might have been 

prevented. The Agency for Healthcare Research and Quality (AHRQ) has developed a clear 

case definition for a preventable hospitalization (known by AHRQ as a prevention quality 

indicator).1 For patients with coronary and other atherosclerotic diseases, clinical guidelines 

suggest that aggressive, comprehensive risk factor management is likely to improve these 

patients’ lives by reducing the number of procedural interventions they require, possibly 

resulting in reduced hospitalizations.2

Secular declines in rates of preventable hospitalizations for angina have been reported by 

several researchers.3–5 Although 1 researcher5 suggested that this may partially be 

attributable to increased use of emergency departments, a recent research study6 shows that 

rates have also declined in emergency rooms. Based on observing increasing rates of 

hospitalization for coronary atherosclerosis and increased use of coronary angiography from 

1992 to 1999, another researcher has suggested that these declines in rates reflect trends in 

more aggressive diagnosis of coronary atherosclerosis, which led to different discharge 

diagnoses.7

The purpose of this study is to fill a gap in the existing scientific literature by examining 

secular changes in angina visits in the outpatient setting. This will be done by examining 

rates of visits for angina, defined using a modified version of the AHRQ’s definition for 

prevention quality indicator No. 13,7 to determine whether they have declined in physician 

offices and hospital outpatient clinics. We also propose to shed additional light on previous 

research showing declines in rates of visits for angina in hospitals and emergency rooms by 

examining whether outpatient physicians are more likely to provide or order tests for the 

diagnosis and management of angina over time and whether they are more likely to refer 

patients to other physician offices, hospitals, or emergency rooms.

Methods

Data Source and Definitions

We obtained office-based physician visit data from the National Ambulatory Medical Care 

Survey (NAMCS) and combined those data with hospital outpatient clinic visit data from the 

National Hospital Ambulatory Medical Care Survey (NHAMCS) for the years 1995 to 2010. 

Both surveys were conducted by the National Center for Health Statistics (NCHS).8,9 All 

research activities related to the surveys were reviewed and approved by the NCHS 

Research Ethics Review Board in accordance with 45 Code of Federal Regulations 46. 

NAMCS and NHAMCS are stratified probability-designed surveys. The NAMCS has 3 

stages of sampling, and the NHAMCS has 4 stages. For NAMCS, at the first and second 

stages of sampling, the survey selects office-based physicians (from the American Medical 

Association and American Osteopathic Association files) in geographic areas of the United 

States (as selected in earlier NCHS surveys). At the third stage, patient visits within 

practices are selected during a 1-week physician reporting period. For NHAMCS, at the first 
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and second stages of sampling, the survey selects noninstitutional hospitals in these same 

geographic areas of the United States, exclusive of federal, military, and Veterans 

Administration hospitals. Only short-stay hospitals (ie, average length of stay <30 days for 

all patients) and general hospitals (medical or surgical) are included in the surveys. 

Hospitals must also have ≥6 beds available for inpatient use. At the third stage, either all or a 

sample of clinics from outpatient departments (OPDs) are selected from each hospital. At 

the final stage, NCHS selects a systematic sample of patient visits over a randomly assigned 

4-week reporting period from the outpatient clinics of the participating hospitals.

The data collection for the surveys is expected to be performed by the physician, physician’s 

staff, or clinic staff; however, it is often performed by census field representatives. Data 

from the visit are transcribed onto a patient record form. Checks for completeness are made 

by field staff, clerical edits are performed after data are sent for central processing, and 

computer edits for code ranges and inconsistencies are also performed. Keying and coding 

error rates generally range between 0% and 1% for various survey items. Item nonresponse 

is generally ≤5%.

From 1995 to 2010, the response rates for the physicians in NAMCS ranged from 59% to 

73%. In NHAMCS, during the same time period, the response rates for hospitals ranged 

from 89% to 98%. From the hospitals with OPDs, 80% to 90% of OPDs agreed to provide 

survey information. Within OPDs, 85% to 96% of the targeted clinics responded with 

information on patient visits.

Because this study was conceived after questions were raised during our previous studies on 

preventable hospitalizations,6 we calculated angina visit rates using the same International 

Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) codes we 

used previously, which are detailed in the technical specifications published by AHRQ for 

prevention quality indicator No. 13.7 The numerator consists of all nonmaternal visits for 

persons ≥18 years of age with the following diagnoses listed on the patient record form as 

being related to the sampled visit: intermediate coronary syndrome, including unstable 

angina (411.1), coronary occlusion without myocardial infarction (411.81), acute ischemic 

heart disease (411.89), angina decubitus (413.0), prinzmetal angina (413.1), and angina 

pectoris (413.9). Because there are only 3 places to record a diagnosis on the NAMCS and 

NHAMCS patient record forms, we used all 3 to flag a visit for angina. Pre-existing 

conditions were recorded in another section of the patient record form. In both databases, we 

excluded maternal visits using a method based on ICD-9 codes alone.10 Other exclusions 

required by the specifications include transfers from another institution and visits with 

selected cardiac procedure codes (eg, grafts, open heart surgery, valvotomies, pacemaker 

implants) in any field. We did not exclude these because transfers in an ambulatory care 

setting have a different meaning than transfers into a hospital, and cardiac procedures of this 

type (mainly complex surgical) are generally done only in the hospital. Although not a main 

focus of this study, we did compare rates of angina visits with rates of coronary 

atherosclerotic disease (CAD) visits to better explain the results of our analysis. We used 

ICD-9 codes of 414.0× to flag visits for CAD.
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The denominators for the rates are from US Census Population Estimates11 published by 

NCHS as part of the documentation package for each year’s survey database.8,9

In describing the characteristics of visits for angina, we used 3 categories for race: white, 

black, or other. In calculating rates, we did not stratify by race because of sample size 

concerns. We used 4 census regions: Northeast, Midwest, South, and West (US Census 

Bureau 2000).11 For insurance, we used only the principal expected source of payment to 

derive 4 categories: Medicare, Medicaid, private insurance, and other. Other category 

included types such as other government insurance, self-pay, no charge or charity care, and 

worker’s compensation. We did not have a large enough sample size to study the other types 

of insurance individually. Source of payment was considered missing and excluded from the 

calculation of percentages if the patient record form had the unknown box checked.

To test whether physicians are more likely to provide or order tests for the diagnosis and 

management of angina over time or to refer them to another provider, we focused on 3 

variables: (1) ECGs ordered or provided; (2) stress tests ordered or provided; and (3) 

referrals to another doctor, a hospital, an emergency room, or another facility. For ECG, in 

those years (1997–2010) where there was a checkbox on the patient record form indicating 

that an ECG had been ordered or provided, we simply counted the number of times that the 

box was checked. Because there was no checkbox for 1995 or 1996, we scanned all write-in 

information indicating that additional tests or procedures had been ordered for the ICD-9-

CM code 8952. There were no checkboxes for stress testing in any of the years that we 

studied. We scanned all write-in information for the ICD-9-CM codes of 8941 to 8944. For 

referrals, we summed across the following: an NCHS constructed diagnostic code used to 

indicate transfer to another facility or having been sent to see a specialist (V992-), 

disposition codes that indicated a referral to a hospital or an emergency room, and a variable 

indicating referral to another physician.

Statistical Analysis

Angina Visit Rates and Trends Over Time—We estimated the total weighted number 

of outpatient visits for angina each year for persons ≥18 years of age in the United States by 

using the patient sampling weights in the database. Because angina as a primary reason for a 

visit is relatively rare, we looked at all 3 recorded diagnoses and then combined 4 years of 

data to obtain 4 time periods: 1995 to 1998, 1999 to 2002, 2003 to 2006, and 2007 to 2010. 

We summed the census population estimates over these same time periods and used these 

sums to calculate visit rates per 100 000 population.

We stratified the population by age (18–64 and ≥65 years) and sex. We used only 2 age 

categories because using more resulted in large standard errors for point estimates. We also 

produced age- and sex-standardized rates using the 2000 US Census Population as the 

standard population.11

Because of the complex sampling design, we used SUDAAN12 to calculate 95% confidence 

intervals (CIs) around the estimates. We did not calculate CIs around the denominators 

because they were derived from a census of the population. We calculated standard errors 

for visit rates. We tested differences between subgroups using t tests with α=0.05 as a 
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measure of statistical significance; however, this testing was only done for estimates that 

were considered reliable according to NCHS standards (ie, estimates based on ≥30 visits and 

those where the relative standard error is ≤30%). We used the weighted least squares 

regression test for linear trends for each study subgroup and for the age- and sex-specific 

rates.12 To examine the assumption of linearity, we examined residuals plotted against the 

independent variable to verify that the residuals were randomly distributed.

Characteristics of Angina Visits—We used Proc Crosstab in SUDAAN12 to create 

percentages and associated 95% CIs for visits by age, sex, race, region, and insurance status.

Medical Care Ordered or Provided—We used Proc Descript in SUDAAN12 to 

calculate the percentage of visits where ECGs, stress tests, or referrals were ordered or 

provided. Finally, we used RLOGIST in SUDAAN12 to determine whether the provision/

ordering of ECG testing, stress testing, or specialty care had changed over time after 

adjustments for differences in the age and sex distribution of the angina visit population at 

various times.

Results

From 1995 to 2010, there were 2474 records for which angina was listed as any diagnosis 

among persons ≥18 years of age in either the NAMCS physician office visits or the 

NHAMCS OPD visits. This translates to a weighted estimate of 43 142 005 of these visits in 

the United States for 16 years, an average of ≈2.7 million each year.

In every period, the majority of visits for angina (from 57% to 65%) occurred in persons ≥65 

years of age (Table 1). Also, we found the likelihood of having a visit for angina (compared 

with having a visit for something else) increased by age (β=0.05; P<0.0001; data not 

shown). The distribution of visits did not vary significantly by sex. As would be expected, 

given the distribution of the population, 80% to 90% of the visits were made by white 

patients. In 1995 to 1998, approximately one quarter of the visits occurred in the Southern 

US census region; however, by 2007 to 2010, half of the visits occurred in this region. Only 

13% of visits occurred in the Northeastern region from 2007 to 2010. The largest expected 

payer for these visits was Medicare (range, 57%–65%), depending on the period. Private 

insurance was the second largest expected payer (range, 23%–33%). In 2007 to 2010, 

Medicaid was expected to pay for ≈8% of these visits.

For women and men, the crude angina visit rates per 100 000 population were significantly 

larger for those ≥65 years of age, compared with those in the younger age group (Table 2). 

For women ≥65 years of age, the rates dropped significantly in the earlier years (1995–1998) 

versus the latter (2007–2010). For men in both age groups, rates dropped significantly from 

the first period to the third and then leveled off. The highest crude rates occurred in 1995 to 

1998 among women (6659/100 000) and men (8533/100 000) ≥65 years of age.

We first tested whether age- and sex-standardized visit rates for angina declined in a linear 

fashion across the 4 time periods (Figure). The linear trend was of borderline significance 

(P<0.10). Because the largest decline appeared to be from the first (1995–1998) to the third 
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(2003–2006) time period, we then formally tested whether this decline was linear. We found 

that rates declined in a statistically significant linear fashion (β=−482/100 000; P=0.05) 

across these time periods. During those years, the actual rate declined by ≈50%, from 

1856.6/100 000 to 902.3/100 000. The rate then increased slightly to 982.8/100 000 in the 

last period. CAD visit rates were much higher than angina visit rates, and the rate increased 

initially from the first to the second period (from 6152.3/100 000 to 7708.1/100 000), and 

then rates declined after that to a low of 5459.8/100 000.

The crude percentage of angina visits where an ECG was either ordered or provided was 

relatively flat over time, ranging from 25% to 33% of visits (Table 3). Stress testing over the 

same period ranged from 7% to 13%. Referrals to another provider, a hospital, or an 

emergency room ranged from 8% to 15% of visits. Age- and sex-adjusted rates (Table 4) of 

these types of medical care showed that the likelihood of stress testing doubled during the 

second (odds ratio, 2.1; 95% CI, 1.2–3.6) and third (odds ratio, 2.1; 95% CI, 1.1–3.8) 

periods compared with 1995 to 1998, and the fourth period odds ratio was 1.3, which was 

not different from baseline. Also, the likelihood of visits being associated with a referral 

doubled (odds ratio, 2.1; 95% CI, 1.0–4.3) from 1999 through 2002 to 2007 through 2010.

Discussion

We asked whether angina visits have declined over time in the outpatient setting. We found 

that physician office and hospital outpatient clinic visits for angina have declined from the 

mid-1990s through 2003 to 2006. This decline parallels the declines already noted in earlier 

studies of the inpatient and emergency room settings.3–6 We also asked whether physicians 

are diagnosing/managing angina more often in their offices. Although screening using a 

resting ECG is not recommended by the US Preventive Services Task Force,13 using an 

ECG to better understand angina symptoms is recommended.14 The percentage of ECGs 

ordered or provided to persons with angina did not change over time. On the contrary, we 

found that ordering or provision of stress tests during office visits for angina has increased 

from the mid-1990s through 2006 and that patient referrals have increased from the late 

1990s through 2010. Thus, the reason for declining rates of angina in hospitals and 

emergency rooms is probably not that physicians fail to send patients to hospitals, 

emergency rooms, or other providers for diagnosis or management.

Possible explanations for this decline include a true declining prevalence of angina, based on 

improvements in heart disease risk factors over time; and a move to better understand the 

causes of angina, a better ability to do so, and ICD-9-CM coding guidelines designed to 

reflect these changing physician practices.

Unfortunately, it is extremely difficult to find published estimates of secular trends for 

angina prevalence in the United States. We found no studies that covered the period of our 

study, and we found only 1 study15 that covered an earlier time period. Participants’ 

responses to questions from the Rose Questionnaire16 on angina symptoms were used to 

determine prevalence among adults 40 to 74 years of age from the early 1970s through the 

mid-1990s. During this period, rates were relatively flat. During the time frame of our study, 

however, several key risk factors for atherosclerosis have declined. There is clear evidence 
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that high low-density lipoprotein cholesterol values for adults 40 to 74 years of age have 

decreased substantially from 59% to 27% during the late 1970s and through 2007 to 2010.17 

Smoking prevalence and air pollution have also declined since the 1980s.18,19 Also, blood 

pressure control has increased to an estimated 50% of all patients with hypertension in 

National Health and Nutrition Examination Survey 2007 to 2008, with most of the 

improvement since 1988 occurring after 1999 to 2000.20 However, because other risk 

factors such as overweight, diabetes mellitus, and physical inactivity have increased over 

time,18 it is not known whether these setbacks would offset the gains expected in reducing 

atherosclerosis.

We found no studies of regional differences in trends of angina prevalence that might 

explain our puzzling finding that almost 50% of angina visits occurred in the Southern US 

region from 2007 to 2010. It seems that the prevalence in the South remained relatively flat 

because other regions experienced a decline in angina visits. Because few data are available 

to help us understand this, we can only speculate that this might be attributable to a lag in 

the aggressiveness of diagnosing CAD or a lag in the adoption of ICD-9 coding changes (see 

below) or an increase in the population with angina symptoms in the South, either through 

in-migration or a worsening of existing heart disease risk factors. Evidence suggests that the 

South has experienced disproportionate increases in both diabetes mellitus and obesity.21

Since the early 1990s, ICD-9-CM coding guidelines for angina have changed by moving 

angina from a primary diagnosis to a secondary diagnosis (when the cause is known) or by 

dropping angina from the coding altogether (when it is clear that a patient has had an acute 

myocardial infarction).22 Because these coding guidelines changes are adopted, one would 

expect that angina would be less frequently listed as a diagnostic code. This is especially 

true because the diagnostic technology used to distinguish angina, coronary atherosclerosis, 

and myocardial infarction has rapidly evolved. There is clear evidence that the use of 

imaging stress tests and cardiac catheterization increased from 1993 through 2001 in the 

Medicare population.23 Saver et al3 have provided evidence that the decline in preventable 

angina hospitalizations from 1992 to 1999, in part, stems from more aggressive diagnosis of 

coronary atherosclerosis. Bertoni et al5 conducted research on angina hospitalizations and 

showed that it is not just a matter of having moved angina from its position as a primary 

diagnosis to a nonprimary diagnosis. Angina recorded as any hospital diagnosis also 

declined during the period 1988 to 2001. Our findings from 1995 to 2002 support previous 

findings that angina rates declined while CAD rates increased. However, our data after 2002 

show that both angina and CAD rates have declined. Although it is possible that the same 

coding changes that have occurred in the hospital setting have also occurred in the outpatient 

setting during the earlier time period; it also appears that angina visits may be declining 

attributable to other factors such as a declining prevalence of the symptoms of angina.

Both angina and CAD are conditions that are considered manageable, if not preventable, in 

outpatient and community settings. Highly recommended evidence-based management 

strategies in the outpatient setting include low-density lipoprotein cholesterol lowering to 

targets based on initial risk, aspirin therapy, and use of renin–angiotensin–aldosterone 

system blockers and β-blockers for selected at-risk patients.2 Other recommended strategies 

include smoking cessation, blood pressure control, participation in physical activity, 
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improved nutrition, weight management, and diabetes mellitus management.2 Studies have 

shown that aggressive risk factor management and therapeutic lifestyle changes for patients 

with existing coronary and other atherosclerotic vascular disease improve survival, reduce 

recurrent events, and improve quality of life.24–27

Our study contributes newly to the literature in providing data on secular trends for angina 

visits, using data from a representative sample of physician offices and hospital OPDs, 

insights into previous research showing declines in angina hospitalizations and emergency 

room visits by refuting a hypothesis that physicians are more often managing angina in the 

outpatient setting, and providing more recent information on changes in outpatient physician 

practices over time.

Our study also has limitations. First, because we used ICD-9-CM coding to flag angina 

visits, it is important to realize that we do not provide estimates of the prevalence of angina. 

To derive such estimates, one would need to obtain data on individuals from a source such 

as the Rose questionnaire on angina. Having this would have provided us with a more 

complete picture of the causes behind the reduction in angina visits in the outpatient setting. 

Second, in an effort to inform previous research on preventable hospitalizations and 

emergency room visits for angina, we used a definition that closely resembles AHRQ’s 

technical definition of a prevention quality indicator. However, the match was not exact. We 

did not exclude transfers or cardiac procedures from outpatient visits, and we used all 3 

diagnostic codes to flag an angina visit. This was done because we had small sample sizes if 

we only used the first diagnosis. Also, it was not clear that the use of first diagnosis in 

outpatient data has the same meaning as the principal diagnosis in hospitalization data. 

Third, some variables changed over the time frame of the study (eg, principal source of 

payment and referral patterns). Although we attempted to account for these by making 

appropriate coding changes, it is possible that the changes in the variables impacted our 

estimates over time. Fourth, we were unable to distinguish between whether services were 

provided in the office or were ordered to be provided in another setting. However, the aim of 

this part of the analysis was to simply examine whether physician behavior changed over 

time with regard to ordering/testing. Fifth, it was not clear whether referral to another 

physician was for care directly related to the management of angina. The patient record form 

asks for the final disposition of the visit, and 1 of the checkboxes reads referral to other 

physician. Finally, we were unable to conduct more in-depth analyses because of small 

sample sizes. We addressed some of the problems associated with this by combining data 

across years. However, despite the aggregation, we still were unable to conduct analyses that 

required further stratifications or additional multivariable adjustments.

Regardless of the reasons for the decline in angina outpatient visits, primary and secondary 

prevention strategies should continue to be a hallmark of care for patients with coronary 

artery disease. This does not remove the need for further research. To move beyond 

speculation, good studies of angina using standardized questionnaires such as the Rose 

Questionnaires are needed to understand whether angina symptomatology has changed over 

time in the United States. Also, more research is needed to understand the level of access 

and quality of care that is provided for patients with angina in the outpatient setting. With 

these types of studies, we could more easily determine whether, even with the complication 
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of coding changes, the use of the prevention quality metric for angina without procedure still 

provides valuable insights on barriers to the outpatient system of quality care.
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WHAT IS KNOWN

• Hospitalizations and emergency department visits for angina as the primary 

diagnosis have declined substantially since the late 1980s.

• However, angina is often managed in the outpatient setting, and whether this 

decline in hospital visits is attributable to a lower overall incidence of angina, or 

if it extends to the outpatient setting as well, is unknown.
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WHAT THE STUDY ADDS

• This research shows that angina visit rates has also declined in physician offices 

and hospital outpatient clinics in the United States.

• Although there is not a complete understanding of the reasons for these declines, 

one reason is likely due to coding guidelines developed in the early 1990s that 

have discouraged physicians from recording angina when a more specific cause 

is known.

• Although it is possible that aggressive treatment of risk factors for angina may 

have played a role in these declines, more research is needed to confirm this.
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Figure. 
Age- and sex-standardized rates of office visits for angina in the United States across 4 time 

periods compared with changes in coronary atherosclerotic disease visit rates. Data derived 

from National Hospital Ambulatory Medical Care Survey and National Ambulatory Medical 

Care Survey, 1995 to 2010. Although there is not a statistically significant decline at P<0.05 

from the first to the last time period of the study, there is a statistically significant linear 

decline between the first (1995– 1998) and third (1999–2002) time period (P<0.05). The 

2000 US Census Population was used as the standard population.
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Table 2

Age- and Sex-Stratified Rates of Office Visits for Angina per 100 000 Population and 95% CIs Among 

Adults, by Time Period: NHAMCS and NAMCS, 1995 to 2010, United States

Office Visits for
Angina 1995–1998 1999–2002 2003–2006 2007–2010

18–64 y

  Men 942.8 (721.8–1163.7) 661.6 (447.2–876.1) 457.2 (295.2–619.2) 625.7 (393.5–857.8)

  Women 596.2 (419.8–772.7) 371.2 (221.7–520.8) 350.1 (211.2–488.9) 395.6 (211.9–579.3)

≥65 y*

  Men 8533.2 (6608.2–10 458.0) 7586.5 (5195.3–9977.6) 3565.0 (2322.0–4808.0) 4001.1 (1945.6–6056.5)

  Women 6658.5 (5100.0–8217.0) 5292.5 (3451.7–7133.2) 3389.2 (2150.6–4627.7) 2990.4† (1804.6–4176.2)

CI indicates confidence interval; NAMCS, National Ambulatory Medical Care Survey; and NHAMCS, National Hospital Ambulatory Medical 
Care Survey.

*
For both men and women, and in every time period, rates were significantly higher (P<0.05) for those ≥65 years of age.

†
Rates dropped in a linear fashion (P=0.03) from the first time period to the last time period.
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