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ABSTRACT

BACKGROUND: Seasonal influenza constitutes an enormous public health burden. The 2017-2018 influenza season was the most severe since
the 2009 novel Influenza A (H1N1) pandemic. The State of Texas, like other states, experienced unusually high and persistent influenza activity.

METHODS: Data on confirmed cases of influenza and influenza-like iliness (ILI) in Brazos County during December 2017 were collected by
the Brazos County Health Department (BCHD) from medical records. Records of vaccine administered between January 1 and December
31, 2017 were collected from vaccination providers. The total number of influenza cases for 2017 was compiled from regular weekly influenza
counts reported to BCHD by healthcare providers.

RESULTS: A total of 1651 cases of laboratory-confirmed influenza were reported in Brazos County residents in December 2017, 10 times
more than that reported in December 2016. The highest rates of infection were in 2 ZIP codes where vaccination rates were also high. A total
of 16027 influenza vaccinations were given to individuals reporting a residential address in Brazos County in 2017. Vaccination coverage
was lowest among adults aged 18 to 49, whereas those aged 65 or older and Hispanics were most likely to be hospitalized.

DISCUSSION: Overall, vaccination coverage in Brazos County, Texas is low, less than half of the Healthy People 2020 target. The develop-
ment of health education materials and an increased use of social media, local television and radio, and communication methods that can
reach parents, younger adults, and Hispanic residents are needed.
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Background

Influenza-like illness (ILI) is a respiratory infection character-
ized by a fever of =100°F, cough, and a sore throat in the
absence of a known cause. Influenza is a highly contagious
acute infection of the respiratory tract caused by influenza
viruses, which typically includes fever/chills, cough, sore throat,
runny or stuffy nose, headache, general body or muscle pain,
and fatigue; children’s symptoms may include diarrhea and
vomiting.! Influenza is spread mostly through large-particle
virus-laden droplets and small aerosols from an infected per-
son; people may also become infected by touching contami-
nated surfaces and later touching their eyes, mouth, or nose
with their hands.?

The spread, rates, and severity of seasonal influenza vary
widely from year to year, depending on many factors. These
include the types and subtypes of the viruses causing disease
and the immunity of the general population in the specific
locality. Two major types of influenza viruses (A and B) cause
disease in humans. Increased severity and higher rates of hos-
pitalizations, complications, and deaths have been associated
with certain subtypes of influenza (ie, the H3N2 subtype of

Influenza A).3* People who are at the greatest risk of severe
infection or complications include children, especially those
younger than 2 years of age, those aged more than 65, pregnant
women, and people with chronic or immunosuppressing medi-
cal conditions such as asthma, diabetes, heart disease, cancer,
and HIV/AIDS. The highest rates of infection with seasonal
influenza typically occur in these high-risk groups and in
school-age children.2%¢ Influenza-associated mortality also
increases with age, pregnancy, and the presence of preexisting
chronic medical conditions.”

Influenza viruses are in circulation globally year round and
cause annual epidemics referred to as seasonal influenza as well
as paroxysmal pandemics.® In the United States, most cases of
seasonal influenza occur between October and May, with the
largest number of cases reported during December, January, and
February. These regular seasonal influenza epidemics are in part
due to mismatches between the annual vaccine and the circulat-
ing virus because of antigenic drift,’ social, psychological, and
demographic factors associated with vaccine uptake,'® and will-
ingness to use non-pharmaceutical interventions to mitigate
infection and reduce transmission in the community.!!
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The Centers for Disease Control and Prevention (CDC)
estimates that influenza has been responsible for 9.2 to
35.6 million medical visits, 140 000 to 710 000 hospitalizations,
12000 to 56000 deaths, and an economic burden of about
US$90billion each year since 2010.12 The direct medical costs
of influenza in children alone, including medical and emer-
gency room visits and hospitalizations, are estimated at US$44
to US$279 million annually.3

The prevention and control of ILI and influenza are based
on pharmaceutical (eg, vaccination and treatment and prophy-
laxis with antiviral drugs) and non-pharmaceutical (eg, hand
washing, cough etiquette, isolation of those who are ill, and
frequent disinfection of surfaces) methods, with the main
strategy for the prevention and control of seasonal influenza
being annual vaccination.'*1® When the vaccine strains are
well matched to the influenza virus strains circulating in the
population, vaccine efficacy may be up to 70% to 90%; however,
vaccine effectiveness is much lower for certain strains (H3N2)
and when the vaccine is not well matched to the circulating
strain.’”1® Early in the 2017-2018 influenza season, CDC
reported an overall vaccine effectiveness of 36% (95% confi-
dence interval [CI]: 27%, 44%). Effectiveness for specific
strains was similar: 25% (CI: 13%, 36%) for Influenza A
(H3N2), 67% (CI: 54%, 76%) for Influenza A (H1N1), and
42% (CI: 25%, 56%) for Influenza B.1? Vaccination coverage in
the United States is generally low, with coverage through May
2017 for the 2016-2017 influenza season being only 46.8%,
and lower in the southern and western states. For example,
Texas had a coverage of 43.5%, whereas Nevada had the lowest
coverage at 36.1%.2°

The CDC described the 2017-2018 influenza season as one
of “high severity.”?! Influenza activity across the United States
increased sharply beginning in December 201722 and the 2017-
2018 influenza season saw the largest percentage of outpatient
visits for ILI (peaking at 7.5% during the week that ended
February 5,2018), influenza-related hospitalizations (106.6 per
100000), and influenza-associated pediatric deaths (N=171) in
a non-pandemic year. Among the children who died, 79 of 154
had at least 1 underlying medical condition that put them at
high risk for influenza-related complications and 80% were not
fully vaccinated.?® In Brazos County, Texas, the location of this
study, there was a 10-fold increase in ILI and influenza activity
during the 2017-2018 season, as well as 2 confirmed institu-
tional outbreaks. However, rates of vaccination coverage are
unknown in Brazos County for this year and all prior years
because data on influenza vaccination coverage are not tracked
at the local health department level. In addition, the occurrence
of ILI and influenza at the local level is typically underestimated
for several reasons. Uncomplicated influenza illness is typically
not reported by providers to public health authorities as part of
regular public health surveillance, with requirements for report-
ing differing by state. For example, in Texas, only ILI and influ-
enza outbreaks, influenza-associated pediatric deaths, and
confirmed cases of novel Influenza A are reportable.?*

In this study, we sought to identify determinants of influ-
enza vaccination and infection among residents of Brazos
County, Texas, and to map the geographic distribution of both
vaccination and cases of influenza to improve the effectiveness
of public health interventions to support influenza vaccination
and prevention of infection.

Methods

Due to the excess number of cases of influenza being reported
in Brazos County in December 2017, the Brazos County
Health Department (BCHD) partnered with the Texas A&M
School of Public Health’s EpiAssist program to perform a
2-part study. First,a Community Assessment for Public Health
Emergency Preparedness (CASPER) was conducted to assess
knowledge of and attitudes toward influenza and influenza
vaccination by residents of Brazos County.?® The CASPER
was conducted on March 2 and 3, 2018. Second, data on each
case of influenza or ILI reported to the health department as
part of voluntary reporting by facilities (eg, hospitals, private
clinics, laboratories, and school), as well as information about
influenza vaccinations administered to county residents, were
collected by BCHD. Between January and March 2018, medi-
cal records were collected from healthcare providers for both
outpatient and emergency room visits and hospitalizations for
influenza and ILI during December 2017, a period when 10
times more cases of ILI and influenza were reported to BCHD
in weekly influenza activity reports than the prior year. The
total number of influenza cases for the remainder of 2017 was
compiled from the regular weekly influenza counts voluntarily
reported to BCHD by healthcare providers.

Records of influenza vaccine administered between January
1 and December 31, 2017 were collected from healthcare pro-
viders and other vaccination centers, including pharmacies, as
well as from the Texas Vaccines for Children Program (TVFC),
which makes vaccines available to participating health care
providers at no cost to immunize children who meet eligibility
requirements.?® Some vaccination records were verified using
the ImmTrac2 database. Inclusion criteria included having an
influenza vaccination in 2017 and a residential address in
Brazos County. Vaccination data were entered into Microsoft
Excel 2013 (Redmond, WA) and imported into Stata Version
14 (College Station, TX) for analysis.

Medical records of reported cases of influenza or ILI were
obtained from health care providers. Demographic data, includ-
ing age, sex, race, and ZIP code, as well as influenza vaccination
status (Yes/No), receipt of antiviral medications (ie, Oseltamivir
[Tamiflu]) (Yes/No), and hospitalization for influenza (Yes/
No) were extracted from the records, entered into Microsoft
Excel 2013, and imported into Stata Version 14 for descriptive
and multivariate regression analyses. Cases without a residential
address in Brazos County, Texas, laboratory confirmation of
influenza in December 2017, age, or sex were excluded. To
assess for potential associations between demographic variables
and the receipt of influenza vaccination, receipt of Tamiflu, or
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hospitalization, crude and adjusted odds ratios (ORs) and 95%
CIs were calculated. Population estimates from the US Census
Bureau were used to estimate the prevalence of influenza and
vaccination among demographic groups. Spatial analyses of the
distribution of influenza and ILI cases and vaccination were
performed using ArcGIS Version 10.4 (ESRI, Redlands, CA).
This study was reviewed by the Texas A&M Institutional
Review Board and determined to be exempt; therefore, informed

consent was waived (IRB2018-0059).

Results

The total number of weekly influenza cases voluntarily reported
to the BCHD by healthcare providers between October and
December 2016 was 256. However, between October and
December 2017,2096 cases were reported to the health depart-
ment, with 1775 of 2096 (84.69%) reported in December
alone. Between January and March 2018, an additional 4471
cases were reported, with 2023 of 4471 (45.45%) reported in
January 2018 and 2062 or 4471 (46.12%) reported in February
2018.

Using medical records, a total of 3304 cases of laboratory-
confirmed influenza were identified in December 2017; 1651
cases were Brazos County residents (Table 1). A slight major-
ity of the cases were women (N=899; 54.5%). The age of
the cases ranged from 3 months to 98years (mean=25years;
median =15 years). More than one-third of the cases (N =589;
35.68%) were in the 5- to 17-year-old age group and cases were
fairly evenly distributed among whites (N=562; 34.04%),
Hispanics (N =521; 31.56%), and African-Americans (N=337;
20.41%). Four in five confirmed cases were Influenza A
(N=1.327; 80.4%). About 10% (N=180) had received the
influenza vaccine during 2017, whereas 25% (N =404) had not.
The vaccination status of 64.43% (N =1067) of the cases was
unknown. Approximately 30% (N=477) received Oseltamivir
(Tamiflu), whereas approximately 20% were hospitalized
(N=338). The hospitalization status of 47.30% (N=781) of
cases was unknown. More than half of the confirmed cases
were residents of 2 ZIP codes, 77803 (N =416; 25.20%) and
77845 (N =453;27.44%).

Of the 30 influenza vaccination facilities in Brazos County
contacted by BCHD, 15 (50.0%) provided vaccination data on
request, whereas two-thirds (20 of 30) of healthcare providers
contacted provided records of both influenza vaccination and
laboratory-confirmed cases. A total of 16027 persons reporting
a residential address in Brazos County received an influenza vac-
cine during 2017 (Table 2). The ages of those vaccinated ranged
from 6 months to 101years (mean =33 years; median=28years).
Approximately 30% of those vaccinated (N=4635) were in the
18- to 49-year-old age group. About half of those receiving vac-
cine were women (N =7481; 46.68%) and among those where a
race was known, three-quarters were white (2952 of 3913;
75.44%). The largest proportion of vaccines were given to indi-
viduals with a residential address in ZIP codes 77803 (N =3448;
21.51%) and 77845 (N =4875; 30.42%).

Based on the total population and the number of vaccina-
tions in each ZIP code, the prevalence of influenza and vacci-
nation coverage was calculated (Figure 1). The ZIP code 77840,
which includes the areas of Brazos County that are adjacent to
the campus of Texas A&M University, had the lowest preva-
lence of influenza cases with 2.56 per 1000 and the lowest
prevalence of vaccination at 33.52 per 1000 (Figure 1). Two
ZIP codes in the city of Bryan, Texas, 77803 and 77808, had
the highest prevalence of influenza or ILI during December
2017 (12.16 per 1000 and 12.07 per 1000, respectively). Those
2 ZIP codes also had the highest prevalence of vaccination in
2017 (100.79 per 1000 and 101.07 per 1000, respectively).

In crude models, among influenza cases vaccination was sig-
nificantly less likely among children aged 5 to 17 (OR=0.49;
95% CI: 0.30, 0.80) and younger adults aged 18 to 49
(OR=0.26; 95% CI: 0.15, 0.44) compared with the referent
group that included children aged 6 months to 4years (Table
3). Although those 65 years or older were more likely to have
received vaccine, they were also more than 3 times as likely to
have been hospitalized (OR =3.33; 95% CI: 1.94, 5.69). Those
aged 50 to 64 were also more likely to be hospitalized
(OR=1.76; 95% CI: 1.03, 3.00). Those who received
Oseltamivir (Tamiflu), which has been shown in clinical trials
and surveillance data to provide substantial benefits to children
with influenza A and adults with influenza A (H1N1),27:28
were about twice as likely to have Influenza A, compared with
Influenza B (OR=0.48; 95% CI: 0.28, 0.83). Although there
were no differences in vaccination or receipt of Oseltamivir
(Tamiflu) by ethnicity, Hispanics were about 3 times as likely
to be hospitalized compared with white, non-Hispanics
(OR=2.96;95% CI: 2.12, 4.14).

Results were similar in adjusted models, with children aged
5 to 17 and adults aged 18 to 49 and 50 to 64 being less likely
to be vaccinated, compared with the referent group that
included children aged 6 months to 4years (Table 4). Those
with Influenza B were about half as likely to have received
Tamiflu. In the adjusted models, those age 65 and older were
only slightly more likely to receive vaccine (OR =1.20; 95% CI:
0.58, 2.52) but remained at higher risk of hospitalization
(OR=5.18; 95% CI: 2.81, 9.55). Those aged 50 to 64
(OR=2.60; 95% CI: 1.42,4.77) and those of Hispanic ethnic-
ity (OR=3.03; 95% CI: 2.06, 4.47) were more likely to be
hospitalized.

Although the CDC estimates influenza activity?® and vac-
cination coverage®? at the national, regional, and state levels,
county-level data are not typically available. As this type of
data can be important to health departments as they develop
health education and vaccination campaigns, we calculated
estimates of vaccination coverage for demographic groups
(Table 5). During 2017, a total of 16027 individuals with a
Brazos County address received an influenza vaccine from a
healthcare provider, pharmacy, or the TVFC, whereas the total
population of Brazos County was 222 830. Using these totals,
the estimated influenza vaccination coverage in Brazos County
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Table 1. Characteristics of influenza cases, Brazos County, Texas, December 2017 (N=1651).

TOTAL (N=1651) VACCINATED (N=180) UNVACCINATED (N=404) HOSPITALIZED (N=338)
N (%) N (%) N (%)
Sex
Male 752 (45.55) 88 (48.89) 164 (40.59) 160 (47.34)
Female 899 (54.45) 92 (51.11) 240 (59.41) 178 (52.66)
Age group
0-4 305 (18.47) 52 (28.89) 62 (15.34) 80 (23.67)
5-17 589 (35.68) 55 (30.55) 133 (32.92) 74 (21.89)
18-49 465 (28.16) 32 (17.78) 149 (36.88) 88 (26.04)
50-64 155 (9.39) 16 (8.89) 38 (9.41) 39 (11.54)
65 or older 137 (8.30) 25 (13.89) 22 (5.45) 57 (16.86)
Race/ethnicity
African-American 337 (20.41) 25 (13.89) 77 (19.06) 66 (19.53)
White 562 (34.04) 89 (49.44) 196 (48.51) 114 (33.73)
Hispanic 521 (31.56) 42 (23.33) 97 (24.01) 144 (42.60)
Other 53 (3.21) 24 (13.33) 34 (8.42) 14 (4.14)
Missing 178 (10.78) - - -

Influenza strain

A 1327 (80.38) 160 (88.89) 374 (92.57) 316 (93.49)
B 123 (7.45) 15 (8.33) 25 (6.19) 20 (5.92)
Not known 201 (12.17) 5(2.78) 5(1.24) 2(0.59)

Vaccination status

Yes 180 (10.90) - - 62 (18.34)
No 404 (24.47) - - 127 (37.58)
Unknown 1067 (64.63) - - 149 (44.08)

Received Tamiflu

Yes 477 (28.89) 112 (62.22) 231 (57.18) 191 (56.51)

No 367 (22.23) 64 (35.56) 163 (40.35) 131 (38.76)

Unknown 807 (48.88) 4 (2.22) 10 (2.47) 16 (4.73)
Hospitalized

Yes 338 (20.47) 62 (34.44) 127 (31.44) -

No 532 (32.22) 118 (65.56) 277 (68.56) -

Unknown 781 (47.30) - - -

in 2017 was 71.92 per 1000 persons. Those between 18 and University. However, Hispanics and those of other races had

49years old had the lowest estimated coverage, likely because much lower estimated coverage than whites and African-
many in this age group who received a vaccine were not Anmericans, perhaps highlighting the need to change approaches
included in our data because they did not have a permanent for reaching these populations with vaccinations for seasonal

address in Brazos County, which is home to Texas A&M influenza.
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Table 2. Demographic characteristics of vaccinated persons, Brazos
County, Texas, 2017 (N=16027).

N (%)
Sex
Male 5795 (36.16)
Female 7481 (46.68)
Missing 2751 (17.16)
Age group
0-4 2770 (17.28)
5-17 3590 (22.40)
18-49 4635 (28.92)
50-64 2211 (13.80)
65 or older 2821 (17.60)

Race/ethnicity

African-American 620 (15.84)
White 2952 (75.44)
Hispanic 134 (3.42)
Other 207 (5.29)
Unknown 12114 (75.58)
ZIP code
77801 1191 (7.43)
77802 1963 (12.25)
77803 3448 (21.51)
77805 119 (0.74)
77806 70 (0.44)
77807 974 (6.08)
77808 1214 (7.57)
77840 2017(12.59)
77841 19 (0.12)
77842 90 (0.56)
77843 3(0.02)
77844 1(0.01)
77845 4875 (30.42)
77862 2(0.01)
77866 29 (0.18)
77881 12 (0.07)
Discussion

Local health departments serve as the first line of defense
against infectious disease outbreaks, including seasonal and

pandemic influenza.3! However, little data related to trends in
seasonal influenza or influenza vaccination coverage are avail-
able at the local health department level. Therefore, to assess
influenza activity and vaccination coverage at the local health
department level, agencies need to use voluntary reporting data
from healthcare providers, which is likely incomplete as influ-
enza and ILI are not reportable conditions, or dedicate limited
epidemiologic resources to the active collection and analysis of
data from healthcare and vaccine providers. When local-level
data are available as part of local passive surveillance and
reporting systems, there is rarely capacity or expertise at the
local level to analyze these data and use them for the develop-
ment of interventions or other programs.3? In addition, as fed-
eral funding accounts for more than three-quarters of the
funding for epidemiologic activities in the states, federal priori-
ties—such as a novel pandemic strain of influenza—may drive
epidemiologic activities, with little funding being available on a
year-to-year basis to analyze trends or develop and evaluate
programs addressing seasonal influenza.®3

Since 2010, annual vaccination for seasonal influenza has
been recommended for all individuals 6 months of age or older
in the United States.!” However, in some influenza seasons,
and among some age groups, the level of protection offered by
the vaccine is low.3* Our study provides some evidence that this
may have been the case during December, 2017, in Brazos
County, Texas. Those aged more than 65 were more likely to
receive the influenza vaccine but were also more likely to be
hospitalized due to complications resulting from their infec-
tion. In another aspect of this study published elsewhere,? a
CASPER survey was conducted among households in Brazos
County. Most respondents who did not receive the vaccine
reported no barriers to vaccination (71 of 99; 71.8%); however,
African-Americans were less likely to receive a vaccine,
whereas, in addition to those aged more than 65, those who
believed the vaccine to be effective were more likely to be vac-
cinated. Among those reporting an objection to the vaccine,
the most frequent objection was that the vaccine was not effec-
tive (19 of 35; 54.3%). In a spatial analysis, ZIP codes 77808
and 77803 both had higher rates of influenza vaccination per
1000 population but also reported numbers of cases of influ-
enza per 1000 population during December 2017. The ZIP
code 77840 had the lowest prevalence of influenza cases and
vaccination, which was likely due to a large population of uni-
versity students whose permanent home address is outside of
Brazos County and were therefore not included in the data.

Our study also provides some evidence for the role that
schools and school-aged children play in the transmission of
seasonal influenza. In this study, 36% (589 of 1651) of the cases
of laboratory-confirmed influenza in December 2017 were
among children aged 5 to 17. Several studies of school-age
children in Japan have demonstrated correlations between high
vaccination coverage and reductions in the severity of influenza
epidemics, particularly during influenza seasons in which
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Figure 1. Influenza cases and vaccination rates by ZIP code, Brazos County, Texas, 2017.

vaccine efficacy is low.3 In addition, in this instance, about
one-third of the residents of the Bryan-College Station
Metropolitan Area are university students who belong to the
least vaccinated age group in this study (18-49years). A special
emphasis on the vaccination of university students, in addition
to school children, may be effective in reducing the transmis-
sion of influenza in this community.

Part of the reason for the increase in the number of influenza
cases in December 2017 was that the vaccine being used for the
2017-2018 influenza season was widely reported to be a poor
match for the predominantly circulating strain, which was
Influenza A (H3N2).3¢ Studies from the influenza season in
Australia, which occurs prior to the major US influenza season
during the southern hemisphere winter months, showed that the
vaccine was only 10% effective against H3N2, although higher
vaccine effectiveness was reported later from Canada (17%), the
United States (25%), and Spain (29%).3” Another reason that
Brazos County and public health departments across the United
States were seeing an elevated number of cases of influenza in
December 2017 was that national vaccination coverage was only
38.6%, the lowest early season coverage since 2014-2015.38

This study has several important limitations. Not all vaccina-
tion facilities and healthcare providers in Brazos County pro-
vided vaccination data and data about laboratory-confirmed
cases to the BCHD on request. However, those providing data
did include 3 of the 5 major pharmacy chains and the 5 largest

healthcare providers in Brazos County, providing some level of
confidence that, although the data are incomplete, they are rep-
resentative. The geographic location of vaccination and health-
care facilities also covered the entire county, including rural
communities outside of the College Station-Bryan Metropolitan
Area. Of those that did provide data, some facilities did not
include data on the vaccinated persons’ age, sex, or ZIP code;
therefore, these records were not able to be included in all of our
analyses. Of the total number of reported vaccinations adminis-
tered during 2017, only 20% (16 027 of 75520) had a verifiable
address that met the inclusion criteria for this study. The
remainder reported a residential address outside of Brazos
County. This is reasonable given that Brazos County is home to
Texas A&M University, a public university with an enrollment
of more than 68000 students, many of whom use their family’s
home address as their “official address” on documents such as
their driver’s license or health insurance cards. This study used
vaccination data for the time period of January 1 through
December 31, 2017, which included some vaccinations for the
2016-2017 season as well as the 2017-2018 influenza season.
We were required to include all 2017 vaccinations because 76%
of the records provided (57293 of 75520) did not include data
for the date variable beyond the year. Only 35% (584 of 1651)
of influenza cases had a known vaccination status, whereas data
on influenza cases and vaccination status were not able to be
obtained from local long-term care facilities.
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Table 3. Crude associations between demographic variables and
receipt of influenza vaccination, receipt of Oseltamivir (Tamiflu), or
hospitalization, Brazos County, Texas.

CRUDE OR 95% Cl

Table 4. Adjusted associations between demographic variables and
receipt of influenza vaccination, receipt of Tamiflu, or hospitalization,
Brazos County, Texas.

ADJUSTED OR 95% Cl

Receipt of influenza vaccine

Receipt of influenza vaccine

Female 0.71 0.50, 1.02 Female 0.73 0.49, 1.09
Age group Age group
5-17years 0.49* 0.30, 0.80 5-17years 0.51* 0.31,0.86
18-49years 0.26* 0.15, 0.44 18-49years 0.27* 0.15, 0.49
50-64years 0.50 0.25, 1.00 50-64years 0.42¢ 0.19, 0.93
65years or older 1.35 0.69, 2.68 65years or older 1.20 0.58, 2.52
Race/ethnicity Race/ethnicity
Hispanic 0.95 0.61, 1.47 Hispanic 1.04 0.64, 1.72
Black/other 0.70 0.43, 1.16 Black/other 0.76 0.45, 1.29
ZIP code (College Station vs 0.87 0.60, 1.26 ZIP code (College Stationvs ~ 1.15 0.75,1.78
Bryan) Bryan)
Influenza strain (type B) 1.40 0.72,2.73 Influenza strain (type B) 1.57 0.76, 3.23
Receipt of Oseltamivir (Tamiflu) Receipt of Tamiflu
Female 1.04 0.79, 1.37 Female 1.09 0.81, 1.46
Age group Age group
5-17years 0.71 0.49, 1.02 5-17years 0.75 0.51,1.10
18-49years 0.74 0.51, 1.09 18-49years 0.76 0.51, 1.17
50-64 years 1.14 0.65, 2.02 50-64years 1.26 0.69, 2.32
65years or older 113 0.66, 1.92 65years or older 1.21 0.68, 2.14
Race/ethnicity Race/ethnicity
Hispanic 0.79 0.57,1.10 Hispanic 0.77 0.54, 1.11
Black/other 0.78 0.55, 1.11 Black/other 0.80 0.56, 1.16
ZIP code (College Station vs 1.09 0.82, 1.46 ZIP code (College Stationvs  0.97 0.70, 1.34
Bryan) Bryan)
Influenza strain (type B) 0.48* 0.28, 0.83 Influenza strain (type B) 0.43* 0.24, 0.76
Hospitalization Hospitalization
Female 0.93 0.71,1.22 Female 1.00 0.74,1.37
Age group Age group
5-17years 0.58* 0.39, 0.85 5-17years 0.62* 0.41,0.95
18-49years 0.97 0.66, 1.43 18-49years 1.28 0.83,1.97
50-64years 1.76* 1.03, 3.00 50-64years 2.60* 1.42,4.77
65years or older 3.33 1.94, 5.69 65years or older 5.18* 2.81,9.55
Race/ethnicity Race/ethnicity
Hispanic 2.96* 2.12,4.14 Hispanic 3.03* 2.06, 4.47
Black/other 1.13 0.78, 1.64 Black/other 1.32 0.88, 1.98
ZIP code (College Station vs 0.38* 0.28, 0.52 ZIP code (College Stationvs  0.44* 0.31,0.63
Bryan) Bryan)
Influenza strain (type B) 0.76 0.44,1.33 Influenza strain (type B) 0.75 0.40, 1.38

Abbreviations: Cl, confidence interval; OR, odds ratio.

*P<.05.

Abbreviation: Cl, confidence interval; OR, odds ratio.

*P<.05.



Infectious Diseases: Research and Treatment

Table 5. Estimated vaccination coverage, Brazos County, Texas, 2017.

COUNTY POPULATION

INFLUENZA VACCINATIONS
(N=16027)

VACCINATIONS/1000

N (%)

(N=222830)
\|
Sex
Male 112775
Female 110055
Missing
Age group
0-4 13921
5-17 32262
18-49 128578
50-64 28348
65 or older 19721
Race/ethnicity
African-American 24511
White 124562
Hispanic 57490
Other 16267
Missing
Conclusions

Influenza vaccination coverage in Brazos County, Texas, is likely
less than half the Healthy People 2020 target of 70%. Additional
data on influenza cases and vaccination coverage are needed by
local public health authorities who are typically responsible for
the implementation of health education and vaccination cam-
paigns to limit the public health impact of both seasonal and
pandemic influenza. Data must be used to inform the develop-
ment of new messages and dissemination of these messages to
specific groups at higher risk of infection, hospitalization, and
other complications. Increased use of social media, local televi-
sion and radio, and other communication methods that can
reach parents, older adults, and Hispanics is particularly needed.
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