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Minnesota, New Mexico, and New York, 2006–07 Influenza Season

Influenza is a major cause of morbidity and mortality
in the United States, with an average of 36,000 deaths
attributed to the disease annually (1). Patients with
influenza-like illness (ILI) often are evaluated by their
primary-care physicians (PCPs). Antiviral therapy initi-
ated within 48 hours of ILI symptom onset can shorten
the course of influenza illness; antiviral therapy also is
used as chemoprophylaxis for influenza, particularly in
institutions and communities (2). Early laboratory diag-
nosis and knowing when influenza is circulating in the
community can guide effective clinical management. To
assess influenza-testing and antiviral-agent prescribing
practices during the 2006–07 influenza season, person-
nel at four of 10 Emerging Infections Program (EIP) sites
with influenza hospitalization surveillance surveyed PCPs.
This report describes the results of that survey, which
indicated that 69.0% of the PCPs administered influenza
tests to patients who had ILI during the influenza season
and 53.8% prescribed antiviral agents, including two (i.e.,
amantadine and rimantadine) no longer recommended by
CDC. Health agencies, medical societies, and continu-
ing medical education organizations should advance
programs for physicians that increase awareness of rec-
ommendations regarding appropriate influenza testing
and use of antiviral agents.

EIP is a network of state health departments, academic
institutions, and local collaborators funded by CDC to
assess the effect of emerging infections and evaluate meth-
ods for their prevention and control.* EIP personnel iden-
tified PCPs (defined as physicians in family practice,
internal medicine, obstetrics/gynecology, or pediatrics) via

state licensure databases. Random sampling was used to
select a representative sample for each PCP type† from
the following EIP sites: Connecticut (New Haven County);
Minnesota (seven counties in the Minneapolis/St. Paul
metropolitan area); New Mexico (four counties includ-
ing the Albuquerque and Las Cruces metropolitan areas);
and New York (15 counties in the Albany and Rochester
metropolitan areas). A self-administered survey was mailed
to PCPs in March–April 2007, with a second mailing to
nonresponders in May–June, and a repeat mailing or fax
in July–August. Participants were asked whether, since
October 2006, they had evaluated patients with ILI
(defined as a temperature of >100.0°F [>37.8°C] with a
cough or sore throat) and whether they provided direct
patient care >8 hours per week. Participants were asked
to indicate whether they tested patients for influenza and,
if so, which test types were used (i.e., viral culture, serol-
ogy, or rapid antigen) and which types of rapid antigen

* Additional information is available at http://www.cdc.gov/ncidod/osr/site/eip/
index.htm.

† Sampling was conducted among physicians licensed in family practice, internal
medicine, obstetrics/gynecology, or pediatrics, regardless of whether they also
were licensed in other specialties. However, to better focus data analysis on
practices among front-line, primary-care physicians, any physicians who reported
other specialties or subspecialties in addition to or instead of any of the four
designated PCP groups were excluded from the final analysis.

http://www.cdc.gov/ncidod/osr/site/eip/index.htm
http://www.cdc.gov/ncidod/osr/site/eip/index.htm
http://www.cdc.gov/mmwr
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tests were used (i.e., point-of-care testing or off-site
testing§). Participants also were asked whether they had
prescribed antiviral agents since October 2006 and, if so,
which types of antiviral agents they prescribed. In addi-
tion, PCPs were asked their reason for testing patients for
influenza. Finally, physicians who were not involved in
direct patient care >8 hours per week, had not evaluated
patients with ILI, reported any subspecialty, or reported a
specialty other than family practice, internal medicine,
obstetrics/gynecology, or pediatrics were excluded from the
analysis. Chi-square tests were used to compare percent-
ages by PCP type, practice setting (i.e., outpatient versus
hospital based), years in practice, and state.

Of 2,679 physicians surveyed, 1,262 (47.1%) responded;
of these, 730 (57.8%) met the inclusion criteria: 268
(36.7%) in family practice, 213 (29.2%) in internal medi-
cine, 204 (27.9%) in pediatrics, and 45 (6.2%) in
obstetrics/gynecology (Table 1). Overall, 504 (69.0%) PCPs
ordered an influenza test during the 2006–07 influenza
season; 444 (88.0%) ordered rapid antigen testing; 95
(18.8%) ordered viral culture; and 32 (6.3%) ordered
serology. The most commonly cited reasons for ordering an
influenza test were to determine etiology of the illness
(56.5%) and to determine appropriateness for antiviral
treatment (30.8%) (Table 1). The proportion of partici-
pants who ordered influenza testing varied by PCP type:
pediatrics, 75.5%; internal medicine, 73.2%; and family
practice, 69.8%. The number of participants in obstetrics/
gynecology who ordered influenza testing was too small
for a reliable estimate (Table 1). The proportion of partici-
pants who ordered influenza testing also varied by state:
Minnesota, 87.1%; New York, 59.9%; Connecticut,
59.0%; and New Mexico, 55.0% (Table 2). PCPs in prac-
tice >10 years were less likely (66.4%) to order an influ-
enza test than PCPs in practice <10 years (76.0%) (p<0.05).

Among PCPs who ordered influenza testing, use of rapid
antigen testing was highest in Minnesota, followed by New
York, Connecticut, and New Mexico (93.4%, 86.4%,
84.7%, and 70.4%, respectively) (Table 2). Of the 504
PCPs who ordered influenza testing, 275 (54.5%) ordered
off-site rapid antigen testing, and 250 (49.6%) ordered
point-of-care rapid antigen testing (Table 1). Use of off-
site rapid antigen testing was highest in New York (76.2%)
and New Mexico (56.8%), followed by Minnesota (41.0%),
and Connecticut (32.6%) (Table 2). For point-of-care rapid
antigen testing, use was highest in Minnesota (75.9%) and

§ Point-of-care testing occurs when a sample is collected and analysis is performed
in a physician’s office or clinic setting. Off-site testing occurs when a sample is
collected in a physician’s office or clinic setting but sent to a laboratory for
analysis.
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TABLE 1. Influenza-testing and antiviral-agent prescribing practices, by primary-care physician (PCP)* type — Emerging Infections
Program survey, Connecticut, Minnesota, New Mexico, and New York, 2006–07 influenza season

 Family practice Internal medicine Obstetrics/Gynecology Pediatrics Total

Characteristic                            No.    (%)      (95% CI†)       No.     (%)      (95% CI)      No.    (%)        (95% CI)       No.     (%)      (95% CI)       No.    (%)       (95% CI)

Total§ 268 (100.0)        NA¶ 213 (100.0)         NA 45 (100.0)        NA 204 (100.0)        NA 730 (100.0)         NA
Practice setting

Outpatient based§ 181 (67.5) (61.9–73.4) 123 (57.7) (51.1–64.4) 30 (66.7) (52.9–80.4) 146 (71.6) (65.4–77.8) 480 (65.7) (62.3–69.2)
Hospital based 47 (17.5) (13.0–22.1) 28 (13.1) (8.6–17.7) 7      —**        — 39 (19.1) (13.7–24.5) 121 (16.5) (13.9–19.3)
Other/Unknown§ 40 (14.9) (10.7–19.2) 62 (29.1) (23.0–35.2) 8      —          — 19 (9.3) (5.3–13.3) 129 (17.6) (14.9–20.4)

Test patients for influenza§ 187 (69.8) (64.3–75.3) 156 (73.2) (67.3–79.2) 7      —          — 154 (75.5) (69.6–81.4) 504 (69.0) (65.7–72.4)
Reason for testing patients
for influenza
Decide on antiviral treatment§ 66 (35.3) (28.4–42.1) 56 (35.9) (28.4–43.4) 2      —          — 31 (20.1) (13.8–26.5) 155 (30.8) (26.7–34.8)
Desire to know etiology§ 100 (53.5) (46.3–60.6) 79 (50.6) (42.8–58.5) 3      —          — 103 (66.9) (59.5–74.3) 285 (56.5) (52.2–60.9)
Decide whether to admit
to hospital 0     NA           NA        1       —          — 0      NA          NA 0      NA         NA 1     —           —

Other/Unknown 21 (11.2) (6.7–15.8) 20 (12.8) (7.6–18.1) 2      —          — 20 (13.0) (7.7–18.3) 63 (12.5) (9.6–15.4)
Influenza test types
(among those who tested)††

Viral culture§ 31 (16.5) (11.3–21.9) 38 (24.3) (17.6–31.1) 2      —          — 24 (15.5) (9.9–21.3) 95 (18.8) (15.4–22.3)
Serology 13 (6.9) (3.3–10.6) 14 (8.9) (4.5–13.5) 2      —          — 3      —        — 32 (6.3) (4.2–8.5)
Rapid antigen§§ 164 (87.7) (83.0–92.4) 134 (85.8) (80.4–91.4) 6 (85.7) (59.8–100.0) 140 (90.9) (86.4–95.5) 444 (88.0) (85.3–90.9)

Off-site testing 104 (55.6) (48.5–62.7) 90 (57.6) (49.9–65.4) 5 (71.4) (38.0–100.0) 76 (49.3) (41.5–57.3) 275 (54.5) (50.2–58.9)
Point-of-care testing 91 (48.6) (41.5–55.8) 76 (48.7) (40.9–56.6) 3      —         — 80 (51.9) (44.1–59.8) 250 (49.6) (45.2–54.0)

Prescribe antiviral agent§ 178 (66.4) (60.8–72.1) 125 (58.7) (52.1–65.3) 5      —         — 85 (41.7) (34.9–48.4) 393 (53.8) (50.2–57.5)
Type of agent††

Amantadine 34 (19.1) (13.3–24.9) 22 (17.6) (10.9–24.3)    2      —         — 12 (14.1) (6.7–21.5) 70 (17.8) (14.0–21.6)
Rimantadine 19 (10.7) (6.1–15.2) 9      —           — 0      NA           NA      6      —         — 34 (8.7) (5.9–11.4)
Oseltamivir 161 (90.4) (86.1–94.8) 109 (87.2) (81.3–93.1)    2      —         — 70 (82.4) (74.3–90.5) 342 (87.0) (83.7–90.3)
Zanamivir 8      —           — 8       —           — 1       —         — 4      —          — 21 (5.3) (3.1–7.6)
* PCPs were defined as those who were involved in direct patient care >8 hours per week, who evaluated patients with influenza-like illness, and who did not report a specialty

or subspecialty other than family practice, internal medicine, obstetrics/gynecology, or pediatrics.
† Confidence interval.
§ Significant differences among PCP types by chi-square test; p<0.05.
¶ Not applicable.

** Relative standard error is >30%; point estimate is not reliable.
†† Respondents were asked to identify all that apply.
§§ Respondents were asked about each type separately.

Connecticut (56.5%), followed by New York (29.5%), and
New Mexico (20.0%) (Table 2).

Among all 730 eligible PCPs, 393 (53.8%) prescribed
antiviral agents to at least some patients with ILI. Differ-
ences were observed by PCP type: family practice, 66.4%;
internal medicine, 58.7%; and pediatrics, 41.7%. The
number of participants in obstetrics/gynecology who pre-
scribed antiviral agents was too small for a reliable estimate
(Table 1). Differences also were observed by state: Minne-
sota, 62.0%; New York, 50.2%; Connecticut, 48.7%; New
Mexico, 46.3% (Table 2); and practice setting (58% of
outpatient-based PCPs versus 30% of hospital-based PCPs
(p<0.001).

PCPs were asked to identify all antiviral agents they pre-
scribed; 87.0% prescribed oseltamivir, 17.8% amantadine,
8.7% rimantadine, and 5.3% zanamivir (Table 1). Aman-
tadine use was highest in New Mexico (43.2%), followed
by Minnesota (16.6%) and New York (14.2%). Use of
oseltamivir was highest in Connecticut (94.7%), followed
by Minnesota, New York, and New Mexico (90.2%,
85.8%, and 70.3%, respectively) (Table 2).

Reported by: D Fazio, A Laufer, MPH, J Meek, MPH, J Palumbo, MS, Yale
Univ, New Haven, Connecticut. R Lynfield, MD, C Morin, MPH, K Vick,
Minnesota Dept of Health. J Baumbach, MD, M Mueller, MPH, New
Mexico Dept of Health. R Belflower, C Long, MPH, Univ of Rochester, Rochester,
New York. Emerging Infections Program; L Kamimoto, MD, Influenza Div
National Center for Immunization and Respiratory Diseases, CDC.

Editorial Note: Influenza testing can aid in timely diag-
nosis and guide clinical management of patients with ILI
by early identification of patients who might benefit from
antiviral therapy. Diagnostic tests available for detecting
influenza virus include viral culture, polymerase chain
reaction, immunofluorescence, and rapid antigen testing.
The number of rapid antigen tests for influenza has
increased from six tests approved by the Food and Drug
Administration in 2003 to 15 tests in 2007 (3,4). This
survey determined that the majority of PCPs ordered
influenza testing and among those who did, approximately
90% ordered rapid antigen testing.

Many rapid antigen tests for influenza can be performed
by nonlaboratorians in office settings (3,4). This might
explain why PCPs report such high usage of point-of-care
rapid antigen tests. However, the benefit of obtaining
results quickly must be weighed against the low sensitivi-
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TABLE 2. Influenza-testing and antiviral-agent prescribing practices of primary-care physicians (PCP),* by state — Emerging
Infections Program survey, Connecticut, Minnesota, New Mexico, and New York, 2006–07 influenza season

Connecticut Minnesota New Mexico New York Total

Characteristic                            No.    (%)      (95% CI†)       No.     (%)      (95% CI)      No.    (%)        (95% CI)       No.     (%)      (95% CI)       No.    (%)       (95% CI)

Total§ 78 (100.0)        NA¶ 263 (100.0)         NA 80 (100.0)          NA 309 (100.0)        NA 730 (100.0)         NA
Practice setting

Outpatient based§ 53 (67.9) (57.6–78.3) 179 (68.1) (62.4–73.7) 38 (47.5) (36.6–58.4) 210 (68.0) (62.8–73.2) 480 (65.7) (62.3–69.2)
Hospital based§ 14 (17.9) (9.4–26.5) 54 (20.5) (15.7–25.4) 16 (20.0) (11.2–28.8) 37 (12.0) (8.4–15.6) 121 (16.6) (13.9–19.3)
Other/Unknown§ 11 (14.1) (6.4–21.8) 30 (11.4) (7.6–15.3) 26 (32.5) (22.2–42.8) 62 (20.1) (16.6–24.5) 129 (17.6) (14.9–20.4)

Test patients for influenza§ 46 (59.0) (48.1–69.9) 229 (87.1) (83.0–91.1) 44 (55.0) (44.1–65.9) 185 (59.9) (54.4–65.3) 504 (69.0) (65.7–72.4)
Reason for testing patients
for influenza
Decide on antiviral treatment§ 11 (23.9) (11.6–36.2) 84 (36.7) (30.4–42.9) 14 (31.8) (18.1–45.6) 46 (24.9) (18.6–31.1) 155 (30.8) (26.7–34.8)
Desire to know etiology 31 (67.4) (53.8–80.9) 121 (52.8) (46.4–59.3) 24 (54.5) (39.8–69.3) 109 (58.9) (51.8–66.0) 285 (56.5) (52.2–60.9)
Decide whether to admit
to hospital 0     NA          NA 0      NA          NA 0      NA           NA 1     —**         — 1      —           —

Other/Unknown 4     —           — 24 (10.5) (6.5–14.5) 6      —            — 29 (15.7) (10.4–20.9) 63 (12.5) (9.6–15.4)
Influenza test types
(among those who tested)††

Viral culture§ 6      —           — 23 (10.0) (6.2–13.9) 9 (20.4) (8.5–32.4) 57 (30.8) (24.2–37.5) 95 (18.8) (15.4–22.3)
Serology 6      —           — 14 (6.1) (3.0–9.2)   4      —            — 8       —          — 32 (6.3) (4.2–8.5)
Rapid antigen§ §§ 39 (84.7) (74.4–95.2) 214 (93.4) (90.3–96.7) 31 (70.4) (57.0–83.9) 160 (86.4) (81.6–91.4) 444 (88.0) (85.3–90.9)

Off-site testing§ 15 (32.6) (19.1–46.2) 94 (41.0) (34.7–47.2) 25 (56.8) (42.2–71.5) 141 (76.2) (70.1–82.4) 275 (54.5) (50.2–58.9)
Point-of-care testing§ 26 (56.5) (42.2–70.9) 174 (75.9) (70.5–81.5) 13 (29.5) (16.1–43.0) 37 (20.0) (14.2–27.8) 250 (49.6) (45.2–54.0)

Prescribe antiviral agent§ 38 (48.7) (37.6–59.8) 163 (62.0) (56.1–67.9) 37 (46.3) (35.3–57.2) 155 (50.2) (44.6–55.7) 393 (53.8) (50.2–57.5)
Type of agent††

Amantadine§ 5      —           — 27 (16.6) (10.9–22.3) 16 (43.2) (27.3–59.2) 22 (14.2) (8.7–19.7) 70 (17.8) (14.0–21.6)
Rimantadine                             1      —          — 10 (6.1) (2.5–9.8) 4       —            — 19 (12.3) (7.1–17.4) 34 (8.7) (5.9–11.4)
Oseltamivir§ 36 (94.7) (87.6–100.0) 147 (90.2) (85.6–94.8) 26 (70.3) (55.5–85.0) 133 (85.8) (80.3–91.3) 342 (87.0) (83.7–90.3)
Zanamivir                                 2      —            — 7       —           — 2       —           — 10      —          — 21 (5.3) (3.1–7.6)
* PCPs were defined as those who were involved in direct patient care >8 hours per week, who evaluated patients with influenza-like illness, and who did not report a specialty

or subspecialty other than family practice, internal medicine, obstetrics/gynecology, or pediatrics.
† Confidence interval.
§ Significant differences among states by chi-square test; p<0.05.
¶ Not applicable.

** Relative standard error is >30%; point estimate is not reliable.
†† Respondents were asked to identify all that apply.
§§ Respondents were asked about each type separately.

ties of the tests (70%–75%) (3). Because rapid antigen
tests produce incorrect results for 25%–30% of persons
with influenza (3), PCPs should use clinical judgment and
check reports of weekly influenza activity from CDC and
their individual state health departments to guide their
clinical decisions.

Antiviral treatment and chemoprophylaxis decrease the
economic impact of influenza (2). Among PCPs in this sur-
vey, 92.3% listed oseltamivir and zanamivir among the
antiviral agents they prescribed. However, 26.4% of PCPs
also prescribed amantadine or rimantadine. Since January
2006, these agents have not been recommended because of
the high rate of resistance among circulating influenza A
strains (5). PCPs also should be aware of the proper usage
and possible side effects of oseltamivir and zanamivir. Spe-
cifically, pediatric patients receiving oseltamivir should be
monitored closely for signs of neuropsychiatric effects (e.g.,
hallucinations, delirium, or abnormal behavior) through-
out their treatment period, and PCPs should not prescribe
this agent for patients aged <1 year (6). Zanamivir can be
administered to patients aged >7 years or as prophylaxis
for those aged >5 years; however, this agent can cause bron-

chospasm and should not be prescribed to patients with
underlying respiratory disease such as asthma or chronic
obstructive pulmonary disease (7).

Certain women use obstetricians/gynecologists as their
PCPs (8). Seasonal influenza might place pregnant women
at increased risk for medical complications (9). However,
insufficient data on oseltamivir and zanamivir are available
to assess possible risks to the fetus during pregnancy. Use
of these antiviral agents for chemoprophylaxis or treatment
of pregnant women with influenza must be based on a care-
ful risk assessment, and PCPs who provide care to women
who are pregnant should be aware of current recommenda-
tions for influenza vaccine (10).

The findings in this report are subject to at least four
limitations. First, the survey was conducted primarily
among metropolitan-area PCPs, and the results might not
represent practice patterns in rural areas. Second, the
response rate was only 47.1%. Third, the self-reports of
respondents are subject to recall bias and might not reflect the
actual services provided. Finally, results do not reflect the
health-care practices of primary-care providers who are not
physicians (e.g., physician assistants or nurse practitioners).
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A majority of the PCPs surveyed used rapid antigen tests
to guide treatment decisions for patients with ILI. PCPs
who rely on rapid antigen tests should understand the limi-
tations of these tests when interpreting test results.
Although the majority of PCPs reported use of recommended
antiviral agents, some prescribed antiviral agents that are no
longer recommended by CDC. More educational measures
are needed to make PCPs aware of the current treatment
recommendations. Tailoring educational programs to geo-
graphic locales and physician characteristics (e.g., PCP type
or practice setting) might better guide PCP testing and
antiviral-agent prescribing practices for influenza.
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Knowledge and Practices of
Obstetricians and Gynecologists

Regarding Cytomegalovirus
Infection During Pregnancy —

United States, 2007
In the United States, congenital cytomegalovirus (CMV)

infection occurs in approximately 1 in 150 live births (1),
leading to permanent disabilities (e.g., hearing loss, vision
loss, and cognitive impairment) in approximately 1 in 750
live-born children (2). A common mode of CMV trans-
mission to a pregnant woman is through close contact with

infected bodily fluids such as urine or saliva, especially from
young children (3). Because no vaccine is available and treat-
ment options are limited, renewed attention has been given
to prevention of CMV infections among pregnant women
through traditional infection-control practices, such as good
hand hygiene (3). These practices have been encouraged
by organizations such as CDC and the American College
of Obstetricians and Gynecologists (ACOG) (4), which rec-
ommend that obstetricians and gynecologists (OB/GYNs)
counsel women on careful handling of potentially CMV-
infected articles, such as diapers, and thorough hand wash-
ing after close contact with young children (Box). Despite
this increased emphasis on avoiding infection during preg-
nancy, few women are aware of CMV infection and how it
can be prevented (5). During March–May 2007, ACOG
surveyed a national sample of OB/GYNs to assess their
knowledge and practices regarding CMV infection preven-
tion. This report describes the results of that survey, which
indicated that fewer than half (44%) of OB/GYNs sur-
veyed reported counseling their patients about preventing
CMV infection. These results emphasize the need for ad-
ditional training of OB/GYNs regarding CMV infection
prevention and for a better understanding of the reasons

BOX. CDC and American College of Obstetricians (ACOG)
recommendations for reducing risk for cytomegalovirus (CMV)
infection

CDC recommendations for women who are pregnant
or might become pregnant*
• Wash hands often with soap and water, especially

after contact with saliva of or diapers from young chil-
dren. Wash well for 15–20 seconds.

• Do not kiss children aged <6 years on the mouth or
cheek. Instead, kiss them on the head or give them a
hug.

• Do not share food, drinks, or utensils (spoons or forks)
with young children.

ACOG recommendations for obstetricians and
gynecologists on counseling pregnant women†

• Advise careful handling of potentially infected articles,
such as diapers.

• Advise thorough handwashing when around young
children or immunocompromised persons.

• Explain that careful attention to hygiene is effective
in helping prevent CMV transmission.

* Available at http://www.cdc.gov/cmv.
† American College of Obstetricians and Gynecologists. Perinatal viral and

parasitic infections. ACOG Practice Bulletin 20. 20th ed. Washington,
DC: American College of Obstetricians and Gynecologists; 2000.

http://www.cdc.gov/flu/professionals/diagnosis/rapidlab.htm
http://www.cdc.gov/flu/professionals/diagnosis/rapidlab.htm
http://rocheusa.com/products/tamiflu/pi.pdf
http://us.gsk.com/products/assets/us_relenza.pdf
http://us.gsk.com/products/assets/us_relenza.pdf
http://www.cdc.gov/cmv



